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1 I
PHASE 1 PHASE 4 PHASE 7 PHASE 8 PHASE 2,3,5,6 s o o
:
IV li‘xl lk. \ o =
’ _[— _[— NOT USED Drummey 235 Bear Hill Road
4th Floor
Rosane Waltham, MA 02451
T T ({ (' Anderson,
oL MAJOR ITEMS REQUIRED Inc.
SEQUENCE AND TIMING FOR FULL ACTUATED CONTROL (ISOLATED) oAy 1TEM | QUANTITY =y tenting 517.964-1700
Interior Design www.DRAarchitects.com
STREET DIRECTION |[HousNGs || 1 | 2 | 3 | 4 |5 |6 | 7 |8 |9 [10 |1 |12 [13 |14 |15 | R FIRE PREEMPTION SCHEDULE 1 CONTROLLER NEMA 8 PHASE T?Z‘TYP)E I,
CAB. CONCRETE PAD, & FDN. (SIZE P
FARM STREET NB A, B R|R|R|R|[R|R|R|R|R|G|YI|R|-]-]- FY ,
FARM STREET NB c o=l RIRIRIRIRIRIRI IGIY IR -1 =12 ey 1 SERVICE CONNECTION TYPE OVERHEAD NORTHEAST
FARM STREET B 5 = TR IR I 1~y 1&g lcly lrRI1RIRIR I Z-1=-12 = APPROACH PREEEI\SEDEE PREE‘I\AA;’:ON NEXCTATQLS)E 2 25 FT TYPE I, GALV. STEEL MAST ARM ASSEMBLY, BASE, & FDN. METRO
20 FT TYPE I, GALV. STEEL MAST ARM ASSEMBLY, BASE, & FDN.
FARM STREET SB E, F R|R|R|G|Y|R|G|]Y|R|R|RI|R|=-|]-=-]- FY 1 ’ ’ ’
ORIVEWAY "B G c Iy lTrRIRIR IR IR IRIRIRIR IR -1 =12 = NORTHBOUND ] 8 447 7 12", 3 SECTION, L.E.D. VEHICLE SIGNAL INDICATION TECHNICAL
c Iv  RIRITRIRIR IR ITRITR TR IR T Z1TZ1C 2 12”, 5 SECTION, L.E.D. VEHICLE SIGNAL INDICATION
oRERRT - a = SOUTHBOUND 2 4 4+8 7 3—SECTION BACK PLATES (LOUVERED) WITH 3" RETROFLECTIVE BORDER HIGH SCHOOL
DRIVEWAY WB | G| Y| R|R|R|R|®6~|¥|R|R|R|R|=|-=-1]- FR
WESTBOUND 3 ’ 447 2 5—SECTION BACK PLATES (LOUVERED) WITH 3” RETROFLECTIVE BORDER
2 EMERGENCY VEHICLE PRE—EMPTION RECEIVER SINGLE CHANNEL Wakefield
2 EMERGENCY VEHICLE PRE—EMPTION PHASE SELECTOR MODULE—DUAL CHANNEL aketield,
EMERGENCY VEHICLE PREEMPTION OPERATION: 1 PRE_EMPTION CARD RACK Massachusetts
1. EMERGENCY VEHICLE PREEMPTION SHALL BE ACTUATED BY AN 1 EMERGENCY VEHICLE PRE—EMPTION CONFIRMATION STROBE (WHITE)
OPTICAL SIGNAL FROM AN OPTICAL EMITTER MOUNTED ON AN 1 EMERGENCY VEHICLE PRE—EMPTION EMITTER—SINGLE CHANNEL
EMERGENCY VEHICLE AND RECEIVED BY AN OPTICAL
TIMING IN SECONDS DETECTOR LOCATED AT INTERSECTION. A SEPARATE RECEIVING 1 MULTIFUNCTION MONITORING UNIT (MMU)
DETECTOR IS REQUIRED FOR EACH DETECTED APPROACH. 4 RACK MOUNTED LOOP DETECTOR AMPLIFIER (DUAL CHANNEL
MINIMUM GREEN (INITIAL) 10 10 10 10 2. PREEMPTION SIGNALS FROM MULTIPLE APPROACHES SHALL BE ( ) YXQBCI:\}\EE ALR'(?‘HI?TSECC)E\,IS
PASSAGE TIME (VEHICLE) 2 2 2 2 SERVICED ON A FIRST DETECTED FIRST SERVED BASIS. 11 ROADWAY LOOP DETECTORS
16 16 7 15 3. IN RESPONSE TO A PREEMPTION SIGNAL RECEIVED AT AN 6 12”"X24” PULL BOX ‘631‘;mﬂfEOADWA::‘:‘SeTﬂ:mﬁz
MAXIMUM 1 INTERSECTION BY AN OPTICAL DETECTOR, THE CONTROLLER . Ao .
MAXIMUM 2 16 29 18 29 SHALL TIME THE CLEARANCE INTERVALS OF THE ACTIVE PHASE 50 3~ SCH. 80 PVC CONDUIT
(IF DIFFERENT THAT TO BE SERVICED) AND ADVANCE TO AND/OR
YELLOW CLEARANCE 3 3 3 3 s HOLD IN EMERGENCY VEHICLE PREEMPTION PHASE UNTIL
RED CLEARANCE 1 1 1 1 zZ 5 PREEMPTION SIGNAL CEASES. THE CONTROLLER SHALL THEN
WALK (W) ©Z TIME CLEARANCES AND SIMILARLY SERVICE OTHER EMERGENCY
L VEHICLE PREEMPTION SEQUENCES IN THE ORDER RECEIVED (IF
PEDESTRIAN CLEARANCE = RECEIVED) OTHERWISE, RESUME NORMAL PREFERENTIAL
PHASE SEQUENCE. Plus all necessary duct, cable, labor, miscellaneous
4. PREEMPTION MINIMUM GREENS SHALL BE SIX SECONDS. P - ote the nstallat
RECALL RECALL RECALL RECALL RECALL RECALL 5. NORMAL CLEARANCES SHALL BE PROVIDED ON PHASES THAT material and equipment to complete the installation.
MEMORY ARE TERMINATED BY PREEMPTION DEMAND.
6. ACTUAL TIMMING FOR PREEMPTION SHALL BE DETERMINED IN
THE FIELD IN COORDINATION WITH THE FIRE DEPARTMENT AND
COORDINATION DATA COORDINATION PHASE TIMING SHALL BE APPROVED BY MHD PRIOR TO OPERATION.
TIMING PLAN CYCLE LENGTH REF /OFFSET SEC. SEC. SEC. SEC. SEC.
LOOP DETECTOR DATA
SEE PLAN SHEET-LOOP DETECTOR DETAILS FOR LOOP CONSTRUCTION. SPLICING,
DETAILS & NOTES. DELAY TIME EFFECTIVE ONLY DURING CALLED @ RED. TIME IN SEC.
DETECTOR LOOP NUM. OF ) 1) MODE CHANNEL
. A=PULSE
NUMBER | QUANTITY | SPLICE SIZE | TURNS | CALLED | EXT.| B-pres. | NUMBER
D1 3 S/P 5 X5 3 7 7 B 1
PREFERENTIAL PHASING SEQUENCE
D1B 1 S/P 5 X12' 3 7 7 B 2
l D2 6 S/P 5 X5 3 1 1 B 3
BA&DT D4& D8 @1
: D2B 1 S/P 5 X 15 3 1 1 B 4
welge=Hie
W
R [ '/_ TRAFFIC SYMBOLS
EXISTING PROPOSED DESCRIPTION
T({ (' T — VEHICULAR SIGNAL HEAD MSBA DESIGN
OL DEVELOPMENT
® -
T SIGNAL POST AND BASE (ALPHA-NUMERIC DESIGNATION NOTED) SUBMISSION
2 o MAST ARM, SHAFT AND BASE (ARM LENGTH AS NOTED)
+ PEDESTRIAN SIGNAL POST AND BASE
—m PEDESTRIAN SIGNAL HEAD SIGNAL IDENTIEICATION
”) AUDIBLE PEDESTRIAN SIGNAL August 4. 2022
. uqgu ,
NEMA DUAL RING PHASING NOTES: o SIGN AND POST g
1 @2 @3 @4 = CONTROL CABINET, GROUND MOUNTED 750 4\ 4\ A 50
R R R «=— —R»
/‘\ /‘\ - PULL BOX 12"x12" (OR AS NOTED) 2 N/ 2 N/ 2 N/ 2 N 2 N,/
L L LLl L LLl
'/— l —> EMERGENCY VEHICLE PRE-EMPTION RECEIVER =~ <Y> =~ CYDEYE y EYB(Y) =~ EY} y EYB
v u * EMERGENCY VEHICLE PRE-EMPTION CONFIRMATION STROBE - S - NS - NS - TS - TS
<C <C < <C <
N y N Y TRAFFIC SIGNAL CONDUIT G G [-G» <G| G <«5— —G»
) ) 7 SN A N, Y
| N | | | — - VEHICLE MOVEMENT DURING FLASHING ) \ ) \ )
| < | | < | A B, E F H c D S |
N N — FIRE VEHICLE DURING PROTECTED PHASE
7 N 7 N NOTES:
G //‘\ /k?\ @ 1. ALL SIGNALS SHALL HAVE CUT AWAY VISORS.
@5 o6 o7 @8
1. PHASES ASSOCIATED BY A SOLID LINE SHALL NOT
OPERATE CONCURRENTLY.
2. PHASES ASSOCIATED BY A DASHED LINE MAY OPERATE
CONCURRENTLY. TRAFFIC
3. THROUGH MOVEMENTS MAY INCLUDE RIGHT TURNS.
4. IF THE ASSIGNED RIGHT OF WAY FOR ANY TRAFFIC SIGNAL DATA
MOVEMENT IS TO REMAIN IN EFFECT DURING THE NEXT PLAN
CALLED PHASE, THE SIGNAL INDICATIONS FOR THAT
TRAFFIC MOVEMENT SHALL NOT CHANGE DURING THE
CHANGE INTERVAL(S) UNLESS OTHERWISE NOTED.
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"] PAVEMENT ARROW - WHITE

Y

SL
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DBYL
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STOP LINE
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SIZE OF SIGN (IN)

NUMBER

POST SIZE

UNIT

IDENTIF|— DIMENSIONS (mm) COLOR AREA [N
CATION TEXT g%@s NUAI\I/I\IEE)ER QEBAAR'E' SQUARE
NUMBER LETTER | VERTICAL BACK— REQUIRED cerT FEET
WIDTH HEIGHT SEIGRT | sPaciNG | ARROW REQUIRED GROUND | LEGEND | BORDER
LEFT LANE SEE 2005 MUITCD SEE 2005 MUTCD| wTD ON
RA3— /L 30 516} MUST 1 9.00 9.00
TURN LEFT STANDARDS STANDARDS SIGN POST
RIGHT LANE
RA3— /R 30 516} MUST 1 MTDON 9.00 9.00
TURN RIGHT SIGN POST
SToP MTD ON
HERE
R10—06A 24 30 rO-N 3 5.00 15.00
RED SIGN POST
{LEFT TURN
| YIELD
R10—12A 30 A6 | ON FLASHING | 1 MTD-ON /.50 /.50
O | v v v v v v MAST ARM
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MASSACHUSETTS DEPARTMENT OF TRANSPORTATION RETRD

Wakefield,
Massachusetts
INDEX WARNER LARSON
LANDSCAPE ARCHITECTS
130 WEST BROADWAY, BOSTON MA 02127
SHEET NO DE SCRIPT'ON 617.464.1440 warnerlarson.com
- All work shall comply to the latest edition of the AASHTO Standard Specifications for Structural Supports
Title Sheet 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,
15"- 40" Arm Load Dlag rams including the latest Supplemental and Interim Supplemental Specifications.

45' - 60' Arm Load Diagrams

Mast Arm Detalls

Mast Arm Cored Pier Foundations
Span Wire Detalls

Span Wire Cored Pier Foundations

OVERHEAD SIGNAL STRUCTURE & FOUNDATION
Standard Drawings

~NOoO Ok~ wWNPE

NOTES

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

MSBA DESIGN
3. For non-standard mast arms, including but not limited to specialty mast arms or mast arms that have loading conditions that exceed ¢ DEVELOPMENT
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 ‘ SUBMISSION

and foundation that conforms to the latest edition of the AASHTO Standard Specifications for Strucutural Supports for Highway
Signs, Luminaires, and Traffic Signals. L o

4. For span wire assemblies, the Design Engineer shall provide span length(s) and soil classification at proposed strain pole locations. 130 MPH W?nd Zone Auqust 4. 2022
The contractor shall provide the Design Engineer with shop drawings for the strain poles and foundations that conform to the latest 110 MPH wind zone J ’
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. - / ﬁ"

' d
5. The Design Engineer is responsible for providing soil classification for all overhead signal structures, regardless of type, and for WIND ZONE MAP o IS

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 S
130 MPH. This region includes all of Plymouth, Bristol, Barnstable, Dukes, Nantucket, Suffolk, and Berkshire counties, and coastal 7 maS'SDOT

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

for all other regions. STANDARD DRAWINGS

. . . _— . . OVERHEAD SIGNAL STRUCTURE & FOUNDATION
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, TITLE SHEET

with truck wind gusts excluded.
MASSACHUSETTS DEPARTMENT OF TRANSPORTATION
8. Overhead signal structures located at intersections with an AADT that exceeds 40,000 vehicles per day and a truck percentage of HIGHWAY DIVISION

- : : ) : . 10 PARK PLAZA BOSTON, MASS
greater than 10% shall utilize a non-standard design. The Design Life shall be 50 years using Fatigue Category No. 1.
DECEMBER, 2015

SHEET 1 OF 7 SHEETS TRAFFIC AND

SIGNALS

DETAILS
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August 4, 2022
A A A
77, 770, 775,
30" SPAN 35 SPAN 40" SPAN
DESIGN LOADING
N\
DEVICE DESCRIPTION PROJ. AREA (FT"2) WEIGHT (LBS) DEVICE DESCRIPTION PROJ. AREA (FT"2) WEIGHT (LBS) 7 maSSDOT
Massachusetts Department of Transportation
(A) |5 SECTION, 1 WAY SIGNAL 13.33 110 (F) | pETECTOR 1.00 10 Highway Division
3 SECTION, 1 WAY SIGNAL 8.67 74 (6) | sTrRoBE 1.00 10 STANDARD DRAWINGS
@ DAMPENER PLATE (NOT SHOWN) 0.00 9 @ 72” X 18" STREET NAME SIGN 9.00 12 OVERHEAD S'GN1AE';, S_TRZJS,T UAF;% & FOUNDATION
@ DUAL PEDESTRIAN SIGNAL 8.00 80 @ OPTIONAL LUMINAIRE 3.30 75 LOAD DIAGRAMS
@ 36” X 36” REGULATORY SIGN 9.00 12 MASSACHUSETTS ﬁgllz_’lCVI?ATYM%l}l\}'IS(I)OFNTRANSPORTATION
NOTE: ALL SIGNALS HAVE 5.0” NON—LOUVERED BACKPLATES WITH REFLECTIVE BORDERS 10 PARK PLAZA BOSTON, MASS
DECEMBER, 2015
SHEET 2 OF 7 SHEETS TRAFFIC AND
SIGNALS
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B N
7007, 70,
55" SPAN 60" SPAN
DESIGN LOADING
N\
DEVICE DESCRIPTION PROJ. AREA (FT"2) WEIGHT (LBS) DEVICE DESCRIPTION PROJ. AREA (FT"2) WEIGHT (LBS) 7 maSSDOT
Massachusetts Department of Transportation
@ 5 SECTION, 1 WAY SIGNAL 13.33 110 @ DETECTOR 1.00 10 Highway Division
2 ST, 1 WAY SBRAL il -~ (©) | stroee - > OVERHEAD ;E\JIXE ASI?FEUCDTTJQ\QWZGFSOUNDATION
(C) | DAMPENER PLATE (NOT SHOWN) 0.00 9 (H) | 72" X 18" STREET NAME SIGN 9.00 12 45 — 80" ARM
@ DUAL PEDESTRIAN SIGNAL 8.00 80 @ OPTIONAL LUMINAIRE 3.30 75 LOAD DIAGRAMS
\ , MASSACHUSETTS DEPARTMENT OF TRANSPORTATION
(E) |36” X 36" REGULATORY SIGN 9.00 12 T ai
NOTE: ALL SIGNALS HAVE 5.0" NON—LOUVERED BACKPLATES WITH REFLECTIVE BORDERS 10 PARK PLAZA BOSTON, MASS
DECEMBER, 2015
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SEAL NORTHEAST
e ORE TbHoLe cbves METRO
8 | WELDS SHALL BE E70 ELECTRODES TECHNICAL
OPTIONAL LUMINAIRE SETAIL 5 AND BE INSPECTED. FULL < oa
f PENETRATION WELDS SHALL PASS . ~ HIGH SCHOOL
1 TESTING BY AN INDEPENDENT AGENCY Ae O GA. AN
= APPROVED BY MHD
] O\_/ 7 GA' J/Z” X ZJ/Z” '
Va BAR Wakefield,
R | Massachusetts
g /_\4 11 GA. COVER WITH /
DETAL 6 %"—20NC S.S. 2” BACKING RING ATTACHED TO PLATE
VGEMO%ARBULEB%? DETAIL 8 DETAIL 2 .G MACHINE SCREW & 5" RADIUS WITH FULL PENETRATION WELD, OR WITH
DETAIL 1 - S.S. CHAIN - A CONTINUOUS FILLET WELD AROUND
| SEE NOTE 1 . | — ) ‘ 0 INTERIOR FACE OF BACKING RING. THE
SETAIL 7 | 5 4 THICKNESS OF THE BACKING RING SHALL WARNER LARSON
. NOT EXCEED %" WITH FILLET WELD LANDSCAPE ARCHITECTS
SEE NOTE 1/ 5o/ Jama! \(['—'] ATTACHMENT TO PLATE. 130 WEST BROADWAY, BOSTON MA 02127
| SEE POLE AND SIGNAL ARM DATA | \_RAD: 1%” %/ ! [ J Ul 617.464.1440 warnerlarson.com
, ' 2
- SEAL _“(2)}” DIA VENT
(6) SIZE "E” BOLTS ® D" HOLES IN 60° L NUT COVER
PLACE WASHER D BOTTOM PLATE
SEE POLE BEHIND TURNED NOTE: GROUNDING PROVISION NUT RETAINER C24774 S B -
AND SIGNAL MEMBER 1. 27 BACKING RING ATTACHED TO PLATE WITH WELDED TO HANDHOLE FRAME W/ %"—13NC
ARM DATA (SLIP CRITICAL FULL PENETRATION WELD, OR WITH A S.S. SQ. NUT & S.S. NEW BOLT 3%~ LG. ¢ MAST ARM
NOTES: CONNECTION) CONTINUOUS FILLET WELD AROUND INTERIOR LD, TAG
1. 1” I.D. GROMMETS WILL BE PROVIDED FOR 20 FACE OF BACKING RING. THE THICKNESS OF SECTION A FRONT VIEW o
FACH SIGNAL HOLE LOCATION. 1.38” THE BACKING RING SHALL NOT EXCEED K4~ .
DIAMETER HOLES IN ARMS TO BE FIELD WITH FILLET WELD ATTACHMENT TO PLATE. 22.5
DRILLED. Y
2. MAST ARM AND POLE INSTALLATION DETAIL 3 DETAIL 1 SIGNAL ARM ATTACHMENT DETAIL 3 4”«8” HANDHOLE
SHALL BE IN ACCORDANCE WITH THE
FHWA “GUIDELINES FOR THF s
INSTALLATION, INSPECTION, MAINTENANCE, —POLE TYPE S
AND REPAIR OF STRUCTURAL SUPPORTS DETAIL 4 | 7
FOR HIGHWAY SIGNS, LUMINARIES, AND ] 0.50%=F5 - M A — X XXX 1.50” X 3.25” IDENTIFICATION
TRAFFIC SIGNALS”. | ‘ X "C” HOOK FOR WIRING AND HANDLING /C ! 4.94" [TAG, ALUMINUM SECURED .
il o ol B 0.50” DIA. COMMERCIAL GRADE HOT O O TO POLE SHAFT WITH (2) z
7 \ ROLLED BAR - 0.19” RIVETS 6.0” UP FROM
DETAIL S —6.0 e KXX—= XX BASE AND STAMPED AS
DETAIL 10 1. 1.00" \ SHOWN ¢ HAND HOLE
DETAIL 9 MIN. \—MANUFACTURER MAST ARM LENGTH
MAST ARM ELEVATION DETAIL 2 POLE TOP DETAIL 4 .D. TAG DETAIL 5 POLE BASE
NOTE: ] K
DAMPENING PLATE TO BE INSTALLED ——H=—
ON ALL MAST ARM STRUCTURES, 4 GALVANIZED BOLTS B —1" MAX.
AND ATTACHED AS CLOSE TO END PER CONNECTION o =
OF ARM AS PRACTICAL i TOP OF
60" X 18" SIGN BLANK ° \ s f CONCRETE
I‘z’| . 8.00”A 0.25
P . 9 ”\J”
COOPER B—LINE B3088T—2 0.25° SAFETY LUG g
THREADED BASE STAND W/ 0.69" HOLE h
OR EQUIVALENT (TYP.) o ' =
MATERIAL DATA = A DETAIL 7| SAFETY HANGER LUG o MSBA DESIGN
COMPONENT DESIGNATION TELD (8) ANCHOR BOLTS WITH DEVELOPMENT
(KS)) (4) HEX NUTS, (4) FLAT SUBMISSION
POLE TUBE ASTM A595 GR. A 55 M — - NOTES: WASHERS, AND (1)
SOLE BASE PLATE AASHTO M270. OR ASTM A709 . T AL VANIZED I 1. TELESCOPIC FIELD SPLICE REQUIRED ON ALL MAST LOCK=WASHER PER BOLT.
AASHTO M314, OR ASTM A307 GR. C C N ' ARM  LENGTHS OF 45° OR GREATER
ANCHOR BOLTS ! : 55 U=BOLT \_COOPER B—LINE B3092 P 2. THE MINIMUM SPLICE LENGTH SHALL BE AT LEAST DETAIL 10 ANCHOR BOLT
GALVANIZING AASHTO M111 OR M232 PIPE SUPPORT WITH U—BOLT 1.5 TIMES THE INSIDE DIAMETER OF THE EXPOSED
SECTION B OR EQUIVALENT (TYP.) END OF THE FEMALE SECTION.
ARM TUBE ASTM A595 GR. A 55 Auqust 4. 2022
ARM CONNECTION PLATE | AASHTO M270, OR ASTM A709 50 U U . J ’
ARM CONNECTING BOLTS | AASHTO M164, OR ASTM A325 ** g TRHU BOLT
** BOLTS WHICH ACCUMULATE RUST OR DIRT SHALL BE DISCARDED. DETAIL 6 DAMPENER PLATE
POLE AND SIGNAL ARM DATA
SIGNAL ARM TUBE POLE TUBE POLE BASE ANCHOR BOLT SIGNAL ARM ATTACHMENT DATA SEE NOTE 2
FIXED | FREE PLATE | BOLT FMBED.
LOCAT'ONS SPAN END END WALL BASE TOP WALL ClRCl—E ClRCl—E THK' HOLE HOLE DlA' LENGTH » » bhl » bhl » bhl » ” ” bk} b} bhl » \
¢n) | D | oa | T || O | o [SENSTH e ) e | e T e | e | e | e | T a8 el e e e e TDETAIL 8] ARM. SPLICE DETAIL “ImassDOT
(IN) | (N) (IN) | (IN) (IN) (IN) (IN) (IN) (IN) (IN) | (IN) O [ et e o Trnaportaton
15.00 | 9.00 | 6.90 | 7 GA. |[13.00 | 9.92 | 22.00 | 7 GA. || 24.00 | 19.00 | 2.00 1.50 | 10.00 || 1.25 | 36.00 || 17.25 | 14.00 | 7.00 | 2.00 | 1.00 | 0.188 | 7.00 STANDARD DRAWINGS
20.00 | 9.00 | 6.20 | 7 GA. |[13.00 | 9.92 | 22.00 | 3 GA. || 27.00 | 22.00 | 2.00 1.75 | 10.00 || 1.50 | 36.00 || 17.75 | 14.50 | 7.25 | 2.00 | 1.00 | 0.250 | 7.00
25.00 | 10.00 | 6.50 | 7 GA. |[13.00 | 9.92 | 22.00 | 3 GA. || 27.00 | 22.00 | 2.00 1.75 | 10.00 || 1.50 | 36.00 || 18.25 | 15.00 | 7.50 | 2.00 | 1.00 | 0.250 | 7.50 INNER RING OUTER RING OVERHEAD SIGNAL STRUCTURE & FOUNDATION
30.00 | 11.00 | 6.80 | 7 GA. ||13.50 |10.42 | 22.00 | 3 GA. || 27.00 | 22.00 | 2.00 | 1.75 | 10.50 || 1.50 | 36.00 | 18.75 | 1550 | 7.75 | 2.00 | 1.00 | 0.250 | 8.75 — Lo AT MAST ARM DETAILS
35.00 | 12.00 | 7.10 | 3 GA. |[15.00 [11.92 | 22.00 | 3 GA. || 27.00 | 22.00 | 2.00 1.75 | 12.50 || 1.50 | 36.00 || 20.25 | 17.00 | 850 | 2.00 | 1.25 | 0.313 | 6.50 SPACES DIAMETER
40.00 | 13.00 | 7.40 | 3 GA. |[16.00 [12.92 | 22.00 | 3 GA. || 29.00 | 24.00 | 2.00 | 2.00 | 12.00 || 1.75 | 36.00 || 21.25 | 18.00 | 9.00 | 2.00 | 1.25 | 0.313 | 6.75 A A T D ey SPORTATIOR
45.00 | 13.50 | 7.20 | 3 GA. |[17.50 [14.42 | 22.00 | 3 GA. || 29.00 | 24.00 | 2.00 2.00 | 12.00 || 1.75 | 48.00 || 22.25 | 19.00 | 9.50 | 2.25 | 1.25 | 0.313 | 8.00 HOLT CIRCLE 10 PARK PLAZA BOSTON, MASS
50.00 | 14.50 | 7.50 | 3 GA. |[17.00 [13.92 | 22.00 | 0 GA. || 29.00 | 24.00 | 2.00 2.00 | 12.00 || 1.75 | 48.00 || 22.75 | 19.50 | 9.75 | 2.25 | 1.25 | 0.313 | 8.50 DECEMBER. 2015
55.00 | 16.00 | 8.30 | 3 GA. |[18.00 [14.92 | 22.00 | 0 GA. || 31.00 | 26.00 | 2.00 2.25 | 12.00 || 2.00 | 48.00 || 23.75 | 20.00 | 10.00 | 2.25 | 1.25 | 0.313 | 8.75 ’
60.00 | 16.00 | 8.00 | 0 GA. |[19.50 [16.42 | 22.00 | 0 cA. || 31.00 | 26.00 | 2.00 | 225 | 14.00 || 2.00 | 48.00 || 25.75 | 22.00 | 11.00 | 2.50 | 1.50 | 0.313 | 7.50 DETAIL 9 ANCHOR PLATE SHEET 4 OF 7 SHEETS TRAFFIC AND

DETAILS
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PIER FOUNDATIONS FOR 110 MPH WIND SPEED ZONE METRO
15" & 20° MAST ARMS 25 & 30" MAST ARMS 35 & 40" MAST ARMS 45" & 50° MAST ARMS 55" & 60" MAST ARMS TECHNICAL
SOIL TYPE DIAMETER | DEPTH | YERT-| TIE IniameTER| DEPTH | YERT L TE oameTER| DEPTH | YERT|  TIE IpameTER| DEPTH | YERT|  TIE  IpiamETER| DEPTH | VERT-| TIE
BARS | BARS BARS | BARS BARS | BARS BARS | BARS BARS | BARS H|GH SCHOOL
DRY SAND (LOOSE) 3’—6” 8,—6" 18_#8 #5 @ 127’ 3,—6” 9’_0” 18_#8 #5 @ 12’7 3,—6" 11,—6,’ 18_#8 #5 @ 9” 4’_0” 12’_0” 18_#9 #5 @ 97’ 4,—6" ,]37_07’ 18_#10 #5 @ 6”
DRY SAND (DENSE) 3_6" 7—6” |18—#8|#5 @ 12" 3-6" 7—6" [18—#8|#5 @ 12"| 3-6" 8—6" |18—#8|#5 @ 9" | 4-0” 9'—Q” |18—#9|#5 @ 9”| 4-6" 9'—6” [18—#10/ #5 @ 6”
WET SAND (LOOSE) 3-6" 9'—6" |18—#3|#5 @ 127| 36" 11'—6" [18—#8|#5 @ 12"| 3Z—6" | 14'—6" |18—#3|#5 @ 9" | 4-0" | 15°—=6" [18—#9|#5 @ 9" | 4'—6" | 16'=6" [1B—#10| #5 @ 6~ Wakefield,
WET SAND (DENSE) 3—6" 8—6" [18—#3|#5 @ 12" 3'-6" 9'—0" [18—#8|#5 @ 12"| 3-6" 10'—6” [18—#8|#5 @ 9" | 4'-0” 11'—6" |18—#9|#5 @ 9"| 4-6" 12'=0" 18—#10| #5 © 6~ Massachusetts
CLAY (SOFT TO MEDIUM STIFF) 3—6" 12'=0" |18—#8|#5 @ 12"| 3’ -6 12°—0" [18—#8|#5 @ 12" 3 -6" 13 =0 |18—#8|#5 @ 9" | 4 -Q” 14'—0” [18=#9| #5 @ 9" | 4'-6" 15'=6” [18—#10| #5 @ 6~
CLAY (STIFF) 3_6" 10'—6" [18—#8|#5 @ 12"| 3'—6" 10°—6” |18—#8|#5 @ 12"| 3'—6" 11—=0” [18—#8|#5 @ 9" | 4 -0” 12°—0” |18—#9| #5 @ 9”| 4'—6" 13'—6” 1B—#10/ #5 @ 6~ WIRE MESH SEE NOTE 11 _ow oL
TOOLED EDGE ADJACENT BOLT PROJECTION— )
PIER FOUNDATIONS FOR 150 MPH WIND SPEED ZONE TO SIDEWALK 1” RADIUS WITH WARNER LARSON
; ; ; ; ; ; ; ; ; ; Y,” PREFORMED EARTH FINISHED LANDSCAPE ARCHITECTS
15" & 20° MAST ARMS 25 & 30" MAST ARMS 35 & 40" MAST ARMS 45" & 50° MAST ARMS 55" & 60" MAST ARMS JOINT FILLER i GRADES e
SOIL TYPE VERT. TIE VERT. TIE VERT. TIE VERT. TIE VERT. TIE TOP OF BITUMINOUS OR o L 617.464.1440 warnerlarson.com
DIAMETER| DEPTH | 25 0d| gars |DIAMETER| DEPTH | 20d| gaps |DIAMETER| DEPTH | 29hd| gaps |DIAMETER| DEPTH | 2550 | oape |DIAMETER| DEPTH | 550 oibe CONCRETE SIDEWALK\\ il o
DRY SAND (LOOSE) 3’—6” ,]O’_O” 18_#8 #5 @ 127’ 3,—6” 10,—6” 18_#8 #5 @ 12” 37_6” 13’—6” 18_#8 #5 @ 8” 4’_0” 14’—6” 18_#9 #5 @ 6” 4’—6" 157_6’7 18_#10 #5 @ 5” % | | ——
DRY SAND (DENSE) 31_6” 8’_61’ 18_#8 #5 @ ,]21’ 3,—6” 9,_0” 18_#8 #5 @ 12” 3’—6” ,]Oy_on 18_#8 #5 @ 8” 4,_0” ,],]1_0” 18_#9 #5 @ 6” 4’—6” ,],]’_6” 18_#10 #5 @ 5” I R :;
WET SAND (LOOSE) 3’—6” 1’],—6” 18_#8 #5 @ 127’ 3,—6” 13’—6” 18_#8 #5 @ 12” 37_6” ,]77_0’7 18_#8 #5 @ 8” 4’_0” 18,—6” 18_#9 #5 @ 6” 4’—6" ,]97_6’7 18_#10 #5 @ 5” % |: |_
WET SAND (DENSE) 3’—6” ,]O’_O” 18_#8 #5 @ 127’ 3,—6” ,]O’_O” 18_#8 #5 @ 12” 37_6” ,]27_6’7 18_#8 #5 @ 8” 4’_0” 13,—6” 18_#9 #5 @ 6” 4’—6" ,]47_6’7 18_#10 #5 @ 5” ELECTR'C CONDU'T ':/ 8 5 %
CLAY (SOFT TO MEDIUM STIFF) 36" 12'—6” |18—#8|#5 @ 12"| 3'—6" 13°—0” |18—#8|#5 @ 12"| 3'—6" 140" |18—#8|#5 @ 8”| 4-0" 160" |18—#9| #5 @ 6”| 4'—6" 17'—6” 18—#10| #5 @ 5" REQUIRED 1<|> %é N
CLAY (STH_—I_—) 31_6” ,],l’_on 18_#8 #5 @ 127’ 3,—6” ,],ly_on 18_#8 #5 @ 12” 31_6” ,]21_0’1 18_#8 #5 @ 8” 4,_0” 13,_0” 18_#9 #5 @ 6” 41_61’ ,]41_0’1 18_#10 #5 @ 5” \ "‘_ / 5 g g
| ’ 3°CL. Z|l =
o T (tvp) &
BASIS OF DESIGN / ' =
0T0 L
ALL MAST ARM STRUCTURES AND FOUNDATIONS ARE DESIGNED IN ACCORDANCE WITH SEE TABLE ON SHEET 4 oo 7 ' 2
AASHTO STANDARD SPECIFICATIONS FOR STRUCTURAL SUPPORTS FOR HIGHWAY SIGNS, FOR ANCHOR BOLT SIZE n
LUMINAIRES, AND TRAFFIC SIGNALS, SIXTH EDITION 2013, AND THE FOLLOWING PARAMETERS: AND EMBEDMENT v
LENGTHS. ALL ANCHORS O
OVERTURNING FOUNDATIONS ARE SIZED TO RESIST OVERTURNING ACCORDING TO SHALL BE HEADED.
DESIGN BROMS' DESIGN METHOD WITH A SAFETY FACTOR THAT INCLUDES AN -
OVERLOAD FACTOR OF 2.0 AND A SOIL UNDERSTRENGTH FACTOR OF 0.7. / Q
b2) |_
UNIT WEIGHT FRICTION ANGLE 3%” ANCHOR PLATE N
LOOSE DRY SAND: v = 102 PCF = 33° %
DENSE DRY SAND: v = 116 PCF ¢ = 39° 3 oL
SOIL LOOSE WET SAND: v = 125 PCF = 33
PARAMETERS DENSE WET SAND: v = 135 PCF ¢ = 39° ‘
UNIT WEIGHT SHEAR STRENGTH
SOFT TO MEDIUM STIFF CLAY: v = 113 PCF Sy= 1.0 KSF
STIFF CLAY: y = 120 PCF Sy = 1.9 KSF SEE TABLE FOR DIAMETERS
DEFLECTION MAXIMUM LATERAL DEFLECTION AT TOP OF MAST ARM FOUNDATION
LIMITS SHAFTS: 1 PIER FOUNDATION DETAIL
NOTES: NO SCALE
1. FOUNDATIONS SHALL BE 4000 PSI, 565 MASSDOT APPROVED MIX DESIGN.
2. FOUNDATIONS SHALL BE INSTALLED IN ACCORDANCE WITH MASSDOT STANDARD SPECIFICATIONS ITEM 945 — DRILLED SHAFTS G MAST ARM
3. REINFORCEMENT SHALL BE ASTM A615 GRADE 60. 22 5
ANCHOR BOLT ——t=<
4. ANCHOR BOLTS SHALL BE SET BY TEMPLATE. (TYP.)
5. PROVIDE FOR ELECTRICAL CONDUIT.
6. EXCAVATION SHALL BE BY THE AUGER METHOD TO THE NEAT LINES OF THE OUTSIDE DIMENSION OF THE FOUNDATIONS WITHOUT DISTURBING THE SOIL AROUND AND BELOW THE PROPOSED FOUNDATION BOTTOM. ALTERNATE METHODS MSBA DESIGN
OF EXCAVATION MAY BE SUBMITTED TO MASSDOT FOR APPROVAL IF THEY MEET THE REQUIREMENTS LISTED IN NOTES 6, 7, AND 8. DEVELOPMENT
7. THE EARTH WALLS OF THE FOUNDATION SHALL BE ADEQUATELY AND SECURELY PROTECTED AT ALL TIMES AGAINST CAVE—INS, DISPLACEMENT OF THE SURROUNDING EARTH AND FOR THE EXCLUSION OF GROUND WATER. THIS MAY BE
DONE BY THE USE OF STEEL CYLINDER LINERS OR CASINGS THAT ARE APPROVED BY MASSDOT. IF LINERS ARE USED THEY MAY BE RECLAIMED PROVIDED THAT THEY ARE WITHDRAWN AS THE CONCRETE IS BEING PLACED, MAINTAINING BARS FQUALLY SPACED SUBMISSION
A SUFFICIENT HEAD OF CONCRETE WITHIN THE LINER TO PREVENT REDUCTION IN THE FOUNDATION DIAMETER AND TO PREVENT EXTRANEOUS MATERIAL FROM FALLING IN FROM THE SIDES AND MIXING WITH THE CONCRETE. (SEE TABLE FOR
8. IF THE SOIL IS DISTURBED OR REMOVED BEYOND THE NEAT LINES OF THE OUTSIDE DIMENSION OF THE FOUNDATION, IT SHALL BE REPLACED WITH CONCRETE. ANY ADDITIONAL COST FOR THE CONCRETE SHALL BE PAID FOR BY THE NUMBER & SIZE) 30LT CIRCLE ™V’
CONTRACTOR.
SEE TABLE SHEET 4
9. SPECIAL CARE SHOULD BE GIVEN TO AREAS WHERE WET SOIL IS ENCOUNTERED, TO INSURE THAT THE PREAUGERED HOLE DOES NOT COLLAPSE. THIS MAY REQUIRE THE USE OF STEEL CYLINDER LINERS OR CASINGS TO HOLD THE SOIL #5 TIE BARS
IN PLACE UNTIL READY FOR CONCRETE PLACEMENT, UPON APPROVAL FROM THE MASSDOT. THE STEEL CYLINDERS OR CASINGS SHALL BE WITHDRAWN AS THE FOUNDATION CONCRETE IS PLACED. 5 SPACES @ 6”, BASE PLATE ”S” August 4, 2022
10. IF LEDGE OR UNSUITABLE SOIL IS ENCOUNTERED (i.e. ONE WHICH DOES NOT APPLY TO THE DESIGN TABLES SHOWN ON THIS SHEET), AN ALTERNATIVE DESIGN SHALL BE PROVIDED BY THE DESIGN ENGINEER. IF UTILITIES OR OTHER RSEEMEA%DBELRE: SEE TABLE SHEET 4
UNDERGROUND OBSTRUCTIONS ARE ENCOUNTERED, THE CONTRACTOR SHALL BACKFILL THE AREA TO ITS ORIGINAL CONDITION UNTIL AN ALTERNATE DESIGN HAS BEEN PROVIDED BY THE DESIGN ENGINEER AND APPROVED BY MASSDOT.
SPECIAL FOUNDATIONS SHALL BE DESIGNED IN ACCORDANCE WITH BASIS OF DESIGN TABLE ABOVE. PIER FOUNDATION PLAN
11. A GALVANIZED WIRE MESH SCREEN SHALL BE INSTALLED AT BASE OF POLE. SCREEN SHALL BE PRESS—FORMED OF 3 OR 4 MESH, 21 GAGE OR HEAVIER, STAINLESS STEEL OR HOT DIPPED GALVANIZED WIRE SCREEN OR APPROVED NO SCALE
EQUIVALENT. SCREEN SHALL BE SCREWED INTO POLE BASE PLATE, AND SHALL BE FLUSH WITH THE TOP OF THE PIER FOUNDATION.
12. SANDY SOILS WITH STANDARD PENETRATION VALUES GREATER THAN 20 BLOWS PER FOOT SHALL BE CLASSIFIED AS DENSE DRY SAND AND DENSE WET SAND. SANDY SOILS WITH STANDARD PENETRATION VALUES RANGING FROM 6 TO
20 BLOWS PER FOOT SHALL BE CLASSIFIED LOOSE DRY SAND AND LOOSE WET SAND. SANDY SOILS WITH FEWER THAN 6 BLOWS PER FOOT SHALL REQUIRE SPECIAL FOUNDATION DESIGNS BY THE DESIGN ENGINEER AND APPROVED BY
MASSDOT. SPECIAL FOUNDATIONS SHALL BE DESIGNED IN ACCORDANCE WITH BASIS OF DESIGN TABLE ABOVE.
13. CLAYS WITH STANDARD PENETRATION VALUES GREATER THAN 6 BLOWS PER FOOT SHALL BE CLASSIFIED AS STIFF CLAY. CLAYS WITH STANDARD PENETRATION VALUES RANGING FROM 2 TO 6 BLOWS PER FOOT SHALL BE CLASSIFIED =
AS SOFT TO MEDIUM STIFF CLAY. CLAYS WITH FEWER THAN 2 BLOWS PER FOOT SHALL REQUIRE SPECIAL FOUNDATION DESIGNS BY THE DESIGN ENGINEER AND APPROVED BY MASSDOT. SPECIAL FOUNDATIONS SHALL BE DESIGNED IN 7 maSSDOT
ACCORDANCE WITH BASIS OF DESIGN TABLE ABOVE. ol -
: , Highway Division
14, A SANDY SOIL SHALL ONLY BE CLASSIFIED AS 'DRY’ IF THE ENTIRE DRY SAND SHAFT LENGTH SITS ABOVE WET SOILS ACCORDING TO THE BORING LOGS. IF ANY PART OF THE SHAFT LENGTH IS CAST AT OR BELOW THE GROUNDWATER
LEVEL, THE SOIL SHALL BE CLASSIFIED AS 'WET. STANDARD DRAWINGS
15. WHERE THE PREDOMINATING SOIL TYPE IS INORGANIC SILT, THE SOIL SHOULD BE TREATED AS CLAY OR WET LOOSE SAND, WHICHEVER LEADS TO A MORE CONSERVATIVE FOUNDATION. INORGANIC SILTS WITH STANDARD PENETRATION OVERHEAD SIGNAL STRUCTURE & FOUNDATION
N—VALUES LESS THAN 2 BLOWS PER FOOT, ORGANIC SILTS, AND PEAT SHALL REQUIRE SPECIAL FOUNDATION DESIGNS BY THE DESIGN ENGINEER AND APPROVED BY MASSDOT. SPECIAL FOUNDATIONS SHALL BE DESIGNED IN MAST ARM CORED PIER FOUNDATIONS
ACCORDANCE WITH BASIS OF DESIGN TABLE ABOVE.
16. WHERE FILL CONTAINS CLAY OR SILT, IT SHOULD BE TREATED AS SOFT CLAY. MASSACHUSETTS DEPARTMENT OF TRANSPORTATION
HIGHWAY DIVISION
17. MAST ARM FOUNDATIONS ARE DESIGNED TO SUPPORT MAST ARMS WITH OR WITHOUT OPTIONAL LUMINAIRE.
10 PARK PLAZA BOSTON, MASS
18. CONTRACTOR SHALL BE RESPONSIBLE FOR ENSURING THAT FOUNDATION DIAMETER IS AT LEAST 17.5” GREATER THAN BOLT CIRCLE DIAMETER FOR ALL STRUCTURES DECEMBER. 2015
19. IN ORDER TO CREATE A FLUSH SURFACE, CONTRACTOR SHALL REFER TO THE FINAL ELEVATIONS SHOWN ON THE DESIGN PLANS WHEN INSTALLING FOUNDATIONS IMMEDIATELY ADJACENT TO OR WITHIN A SIDEWALK AREA. ’
SHEET 5 OF 7 SHEETS TRAFFIC AND
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DETAIL 1 METRO
DETAIL 2 \ﬁ : . . TECHNICAL
1—g" POLE POLE
_,_ - SPAN LENGTH AS REQUIRED HIGH SCHOOL
DETAIL 3 \ 2'—6
| |
VARIES AS | VARIES VARIES | VARIES Wakefield
DETAIL 2 <EQD (TYP) ,
' Massachusetts
MIN. SAG = 1-6 TP
5% OF SPAN ‘—’////’/,,,,////”4
| _  —
FOR CONNECTION % ” % 5
DETAIL, SEE DETAIL 2 = E g 5 WARNER LARSON
<>E < > LANDSCAPE ARCHITECTS
= O 130 WEST BROADWAY, BOSTON MA 02127
VAIRES . . 617.464.1440 warnerlarson.com
P &
o E
— 0
o O POLE TUBE
VARIES = o B
Z T < | o o |
Hil] E— < i
il - : | |
DETAIL 6
PETAIL S %\: DISCONNECT
DRIP LOOP
TOP OF ROADWAY DETAIL 3 HANGER 6”—8” DIAMETER
DETAIL 6 — 2'_g”
,1 -0 700 Z
DETAIL 7
DETAIL 4 DETAIL 9
POLE ELEVATION SPAN WIRE ASSEMBLY WITH FVATION DRIP LOOP & SIGNAL CONNECTION
’7'
o 0.905=FR ) FCAW 2” BACKING RING ATTACHED TO PLATE
C” HOOK FOR WIRING AND HANDLING T Y 4.94 . i, WITH FULL PENETRATION WELD, OR WITH
0.50” DIA. COMMERCIAL GRADE HOT 74 THK. BACK—UP 4 A CONTINUOUS FILLET WELD AROUND
ROLLED BAR SECURE HANDHO INTERIOR FACE OF BACKING RING. THE
I 2.50" COUPLING THICKNESS OF THE BACKING RING SHALL
. 1.00 S NOT EXCEED %” WITH FILLET WELD
ERRYIN '?' A. ATTACHMENT TO PLATE. INNER RING OUTER RING
& TO MATCH
' ., ., 2 EQUAL O BASE PLATE
DETAIL 1 POLE TOP DETAIL 5 || POLE COUPLING V- n. K x E?ZZR NUT COVER s DIAMETER
i 2
’ 4 — RSN
\/_\<>‘ COTTER PIN (2 REQ'D) MACHINE SCREW & % lM[I)AS-_lr_AéRM
t | > ChAN i MSBA DESIGN
( = | 2.50 22.5° DEVELOPMENT
BOLT CIRCLE t SUBMISSION
L
200, | 5 o<
0.63"U—BOLT (A36 MOD. 55 KSI) o
WITH (2) HEX NUTS & FLAT YYASHERS o > 60 L | N DETAIL O ANCHOR P| ATE
37 X 0.25° CLAMP WITH i GROUNDING PROVISION NUT RETAINER C24774 =
SPAN WIRE ATTACHMENT r; WELDED TO HANDHOLE FRAME W/ %"—13NC /9\/ | AUgUSt 4, 2022
TYP. r E S.S. SQ. NUT & S.S. NEW BOLT %~ LG. BOLT HOLE (TYP.)
= _BASE PLATE HOLE
(8) ANCHOR BOLTS WITH SECTION A FRONT VIEW
(4) HEX NUTS, (4) FLAT ¢ HAND HOLE
WASHERS, AND (1)
LOCK—WASHER PER BOLT.
1.19” 0.D. TUBING X 0.25" DETAIL 5 4”%«8” HANDHOLE DETAIL 7 POLE BASE
WALL THICKNESS X 2.25” LONG
DETAIL 2 WIRE CLAMP DETAIL 4| ANCHOR BOLT “ImassDOT
., / Massachusetts Department of Transportation
—~POLE TYPE - 12 - Highway Division
/ STANDARD DRAWINGS
MATERIAL DATA N A — X XXX 1.50” X 3.25” IDENTIFICATION , 5” :
=5 [TAG, ALUMINUM SECURED OVERHEAD SIGNAL STRUCUTRE & FOUNDATION
COMPONENT DESIGNATION S O O | TO POLE SHAFT WITH (2) SPAN WIRE DETAILS
(KSh) WYX — XX 0.19” RIVETS 6.0” UP FROM 0 O
POLE TUBE ASTM A595 GR. A 55 \ BASE AND STAMPED AS
SOLE BASE PLATE | AASHTO M270. OR ASTM A709 - = SHOWN . N MASSACHUSETTS HDémVTYMEDhll\;S?OFNTRANSPORTAT|ON
MANUFACTURER MAST ARM LENGTH D =
ANCHOR BOLTS AASHTO M314, OR ASTM A307 GR. C 55 4 2 10 PARK PLAZA BOSTON, MASS
GALVANIZING AASHTO M111 OR M232 DECEMBER. 2015
*+ BOLTS WHICH ACCUMULATE RUST OR DIRT SHALL BE DISCARDED. DETAIL 6 .D. TAG DETAIL 8 TURN BUCKLE
SHEET 6 OF 7 SHEETS TRAFFIC AND

SIGNALS
DETAILS
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SOIL TYPE: DRY SAND (LOOSE) SOIL TYPE: DRY SAND (DENSE) METRO
MOMENT AT | DIA. (B) = 3—0" | DIA. (B) = 3—6" | DIA. (B) = 4'—0" MOMENT AT | DIA. (B) = 3-0" | DIA. (B) = 3-6" | DIA. (B) = 4-0" TECHNICAL
BASE OF POLE "DEPTH [VERTICAL | DEPTH |VERTICAL | DEPTH |VERTICAL BASE OF POLE "BDEPTH [VERTICAL | DEPTH |VERTICAL | DEPTH |VERTICAL
(KIP=FT.) (D) BARS (D) BARS (D) BARS (KIP=FT.) (D) BARS (D) BARS (D) BARS HIGH SCHOOL
100 OR LESS | 11'-6" |18 — #8 | 10'=6” | 18 — #3 | 10'=0" | 18 — #9 100 OR LESS | 10'=0" |18 — #8 | 9'-6” |18 — #8 | 9-0" |18 — #9 NOTES:
— — — SEE NOTES SHEET 5 OF 7
150 12’=0” |18 — #8 | 11'-6 18 — #38 | 11'=0” | 18 — #9 150 100—-6" |18 — #3 | 10°=0" | 18 — #8 | 10-0" | 18 — #9 ,
07 |18 8 '_g” | 18 8 o7 | 18 9 '_g” |18 8 '_o” | 18 8 '_g” | 18 9 Waketield,
200 13’—0 # 12'—6 # 12’—0 # 200 11'—6 # 11"=0 # 10'—6 ii Massachusetts
250 13—6" |18 — #8 | 137-0" | 18 — #8 | 12’—6" | 18 — #9 250 12—=0" |18 — #8 | 11'=6" |18 — #8 | 11'=0" | 18 — #9
300 — — 13—6" | 18 — #3 | 13-0" | 18 — #9 300 — — 12’—0" |18 — #8 | 11'=6" | 18 — #9
350 - - 14°-0" | 18 — #8 | 13-6" | 18 — #9 350 - - 12°—6” | 18 — #8 | 12’=0" | 18 — #9 WIRE MESH SEE NOTE 11 —2)" CL.
400 - - 14°—6” | 18 — #8 | 14°—0” | 18 — #9 400 - - 13-0" | 18 — #8 | 122—6" | 18 — #9 TOOLED EDGE ADJACENT B0LT PROJECTION — WARNER LARSON
TO SIDEWALK 1”7 RADIUS WITH LANDSCAPE ARCHITECTS
450 — — 15—-0” |18 — #8 | 14-6” | 18 — #9 450 — — 13—6” | 18 — #8 | 13=0” | 18 — #9 » FARTH FINISHED 130 WEST BROADWAY, BOSTON MA 02127
%' P R E FO R M E D G R A D E S 617.464.1440 warnerlarson.com
500 - - 15°—6" | 18 — #8 | 15°—0" | 18 — #9 500 - - 13—6" | 18 — #8 | 13-0" | 18 — #9 JOINT FILLER = .
TOP OF BITUMINOUS OR L —1” WASH
550 - - 16'=0" | 18 — #8 | 15'=0" | 18 — #9 550 —~ E 14'=0" |18 — #8 | 13-6" | 18 — #9 CONCRETE SIDEWALK\\ L | =
| \
600 - - 16'—6” | 18 — #8 | 15°—g” | 18 — #9 600 - — 14'—6” | 18 — #8 | 14—0” |18 — #9 % = — GRADE
650 — — - - 16°=0" | 18 — #9 650 — — - - 14°—0" | 18 — #9 ~ |
L —
700 — — — — 16’—6" | 18 — #9 700 — — — 14’—6" > =
ELECTRIC CONDUIT ~ | L] «
REQUIRED © g 5
\ . e W
| ‘_‘ d / 3"CL % E S
/ T I
(TYP.) é
()
SOIL TYPE: WET SAND (LOOSE) SOIL T SAND (DE / il L)
ANCHOR BOLT (TYP.) o7 . Q0
MOMENT AT DIA. (B) = 3-0" | DIA. (B) = 3—-6" | DIA. (B) = 4-0" MOMENT AT DIA. (B) DIA. (B) = 3'—3 = 4'-0" L
o
SASE OF POLE ™DEPTH [VERTICAL | DEPTH [VERTICAL | DEPTH |VERTICAL SASE OF POLE TDEPTH OTH [ VER VERTICAL S
(KIP=FT.) (D) BARS (D) BARS (D) BARS (KIP=FT.) (D) 3 BARS -
100 OR LESS | 13-6" |18 — #8 | 12’—=6” | 18 — #3 | 12’=0" | 18 — #9 100 OR LESS | 11'—=6” |18 0'—-6" | 18 — #9 §
150 14°—6” |18 — #8 | 13=6" | 18 — #8 | 137—0” | 18 — #9 150 12'—6” |18 — 11'—6” | 18 — #9 %" ANCHOR PLATE/ :
(|
200 15°—6” |18 — #8 | 14'—=6” | 18 — #38 | 14'=0" | 18 — #9 200 13'—6” |18 — #8 12’=0” | 18 = #9 27 oL K
250 16’—0" | 18 — #8 15°—6” | 18 — #8 14’ —6" 18 — #9 250 14'—0” |18 — #8 13 —-0" 18 — #9 |
|
300 — — 16’—0" |18 — #3 | 15°—6" | 18 — #9 300 — — 13—-6" | 18 — #9 |
350 — — 16'—6” | 18 — #8 | 16'=0” | 18 — #9 350 — — 4-0” | 18 — #9 SEE TABLE FOR DIAMETERS
400 — — 177-0" |18 — #3 | 16'-6" | 18 — #9 400 — 6” | 18 — #9
250 - T e o 5= 5] 1o |15~ 250 - P PIER_FOUNDATION DETAIL
NO SCALE
500 — — 180" | 18 — #8 | 177—6” | 18 — #9 500 — 18 — #9
550 — — 18°—6” | 18 — #8 | 18-0" | 18 — #9 550 R — #9 ¢ MAST ARM
600 — — 19°—0" |18 — #38 | 18-6" | 18 — #9 600 #9 ANCHOR BOLT 1 225¢
650 — — — — 18'—6” | 18 — #9 650 9 (TYP.)
700 - - — —~ 19°'=0” | 18 — #9 700 MSBA DESIGN
DEVELOPMENT
SUBMISSION
BARS EQUALLY SPACED
(SEE TABLE FOR
SOIL TYPE: CLAY (SOFT 10 MEDIUM STIFF) SOIL TYPE: CLAY (STIFF) NUMBER & SIZE)
BZASOI%\/I%NFTPAOTLE DIA. (B) = 3'—0 DIA. (B) = 3'—6 DIA. (B) = 4'—0 BXQEMEONFTPAOTLE DIA. (B) = 3'—0 DIA. (B) = 3'—6 DIA. (B) = 4 -0 45 TIE BARS BOLT CIRCLE August 4, 2022
DEPTH | VERTICAL | DEPTH | VERTICAL | DEPTH | VERTICAL DEPTH | VERTICAL | DEPTH | VERTICAL | DEPTH | VERTICAL 5 SPACES @ 6 BASE PLATE
(KIP=FT.) (D) BARS (D) BARS (D) BARS (KIP=FT.) (D) BARS (D) BARS (D) BARS SEMAINDER.
100 OR LESS | 14—-6" |18 — #8 | 14°—6" | 18 — #38 | 15°=0" | 18 — #9 100 OR LESS | 12’—=0” |18 — #8 | 122—0” | 18 — #8 | 12°—6" | 18 — #9 SEE TABLE
150 15_6” |18 — #8 | 156" | 18 — #8 | 16'—0" | 18 — #9 150 12_6” |18 — #8 | 137_0” | 18 — #8 | 13°_g” | 18 — #9 PIER FOUNDATION PLAN
NO SCALE
200 16’'—6" |18 — #8 | 16'-6" | 18 — #8 | 17-0" | 18 — #9 200 13’-6" |18 — #8 | 136" | 18 — #8 | 140" | 18 — #9
250 17—6" |18 — #8 | 176" | 18 — #8 | 17°—6" | 18 — #9 250 14-0" |18 — #8 | 146" | 18 — #8 | 146" | 18 — #9
300 — — 18—-6" | 18 — #8 | 18-6" | 18 — #9 300 — — 15°—=0" |18 — #8 | 15°-0" | 18 — #9
A)
350 — — 19'—0" | 18 — #8 | 19°—0” | 18 — #9 350 — — 15°—6” | 18 — #8 | 16’=0" | 18 — #9 7 maSSQOT
400 — — 20'=0" | 18 — #8 | 20'=0" | 18 — #9 400 — — 16’=0" | 18 — #8 | 16’'-6" | 18 — #9 Highway Division
450 — — 20'—6" | 18 — #8 | 20'—=6” | 18 — #9 450 - - 16'—6” | 18 — #8 | 16— | 18 — #9 STANDARD DRAWINGS
500 — — 21—6” |18 — #3 | 21’=0" | 18 — #9 500 — — 17’=0" | 18 — #8 | 17=0" | 18 — #9 OVERHEAD SIGNAL STRUCTURE & FOUNDATION
o - - oo |18 — #8 | 215" | 18 — #9 o - - o |18 — #8 | 1o |18 — 49 SPAN WIRE CORED PIER FOUNDATIONS
600 - - 22-6" | 18 — #8 | 22'—6" | 18 — #9 600 - - 18-0" |18 — #8 | 18-0" | 18 = #9 MASSACHUSETTS DEPARTMENT OF TRANSPORTATION
650 _ _ _ _ ' a" | 18 — 49 550 _ _ _ _ _av |18 — 49 HIGHWAY DIVISION
25 -0 # 16 -6 # 10 PARK PLAZA BOSTON, MASS
700 _ _ _ _ 23 _g” | 18 — #9 700 — — — — 19’=0” | 18 — #9
DECEMBER, 2015
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EXIST. ROADWAY SURFACE

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

SEE PAVEMENT NOTES
FOR PAVEMENT DETAILS

12" GRAVEL BORROW

6" DETECTABLE
METALLIC WARNING TAPE

(SEE NOTE 3) ©
EXCAVATABLE CONTROL ~
DENSITY FILL (SEE NOTE 2) ]
Al
CONDUIT T
N
SAND BEDDING %

SIS,
RO
| 1 I_O" 1 |_6|| 4 | 1 '—0" |

NOTES:

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 CROSSING ROADWAY
NOT TO SCALE

(ALL STONES TO BE LESS THAN 3")

EXIST. GRASS SURFACE

1 l_oll

i ‘ AREA WITH

1'-6" | 1'-0" REPLACE DISTURBED

4" LOAM & SEED

&

6" DETECTABLE 9
METALLIC WARNING TAPE &
(SEE NOTE 3) &

ORDINARY BORROW &

2'_6"

1!_4"

CONDUIT

6"

SAND BEDDING

NOTES:

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.

CONDUIT UNDER GRASS AREAS
NOT TO SCALE

EXIST. PAVEMENT SURFACE

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

6" DETECTABLE D
METALLIC WARNING TAPE D
(SEE NOTE 3)

COMPACTED GRAVEL 0@
BORROW - M1.03.0 TYPE C (ALL S D
STONES TO BE LESS THAN 2") Op

CONDUIT

2'_6"
3'_0"

1!_4"

SAND BEDDING

NOTES:

6"

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.
CONDUIT UNDER SIDEWALK

NOT TO SCALE

GALVANIZED STEEL POST CAP

ALUMINUM SIGN
PANEL

OFFSET TO EOP |
1

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

' (MIN.)

O O OO0Oo

DIE-PUNCHED KNOCKOUT HOLES

(%6"+DIA) ON 1" CENTERS ON ALL FOUR
SIDES PUNCHED, BUT NOT REMOVED.

o

1"

S
~
2" SQ. GALVANIZED STEEL POST —
4"
FINISH GRADE
B \
1 )
EARTH— 1 " _
/L ! Q
3000 PSI CONCRETE FOOTING \ { ®
] I
(’\ —_ //l ‘
[~ 10" |
SIGN POST SETTING DETAIL
NOT TO SCALE

(SIGN PANEL UNDER 10 SF IN AREA)

Rosane Anderson, Inc.

OpyriG 2020, D

Drummey 235 Bear Hill Road

R n 4th Floor
osane Waltham, MA 02451
Anderson,

Inc.

Planning
Architecture 617-964-1700
Interior Design www.DRAarchitects.com

NORTHEAST
METRO
TECHNICAL
HIGH SCHOOL

Wakefield,
Massachusetts

WARNER LARSON

LANDSCAPE ARCHITECTS

130 WEST BROADWAY, BOSTON MA 02127
617.464.1440 warnerlarson.com

MSBA DESIGN
DEVELOPMENT
SUBMISSION

August 4, 2022

TRAFFIC AND
SIGNALS
DETAILS
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| -
]

® ®
- SUGGESTED WORK ZONE WARNING SIGN SPACING
1. ALL TEMPORARY TRAFFIC CONTROL WORK SHALL CONFORM TO THE LATEST EDITION OF THE "MANUAL ON UNIFORM Drummey 235 Bear Hill Road
TRAFFIC CONTROL DEVICES” (MUTCD) AND ALL REVISIONS, UNLESS SUPERCEDED BY THESE PLANS. ROAD TYPE DISTANCE BETWEEN SIGNS ** A Rosane 4h Floor
. Waltham, MA 02451
2. ALL SIGN LEGENDS, BORDERS, AND MOUNTING SHALL BE IN ACCORDANCE WITH THE MUTCD. A B C o o e // ROAD "\ S8l Anderson, altham, MA 0245
LOCAL OR LOW VOLUME \hooses Q NARROWS J Inc
3. TEMPORARY CONSTRUCTION SIGNING AND ALL OTHER TRAFFIC CONTROL DEVICES SHALL BE IN PLACE PRIOR TO THE ROADWAYS* 350 (100) 350 (100) 350 (100) \ / '
START OF ANY WORK. ° °
MOST OTHER ROADWAYS* 500 (150) 500 (150) 500 (150) , Planning
4. TEMPORARY CONSTRUCTION SIGNING, BARRICADES, AND ALL OTHER NECESSARY WORK ZONE TRAFFIC CONTROL 100 ET 100 FT W5-1 Architecture 617-964-1700
DEVICES SHALL BE REMOVED FROM THE HIGHWAY OR COVERED WHEN THEY ARE NOT REQUIRED FOR CONTROL OF FREEWAYS AND L/3 Interior Design www.DRAarchitects.com
TRAFFIG. EXPRESSWAYS™ 1,000 (300) 1,500 (450) 2,640 (800) | (340/m) | WORK4/ZONE 130m)4EiUFFER | 4? g
|
5. SIGNS AND SIGN SUPPORTS LOCATED ON OR NEAR THE TRAVELED WAY, CHANNELIZING DEVICES, BARRIERS, AND | | | / | q
CRASH ATTENUATORS MUST PASS THE CRITERIA SET FORTH IN NCHRP REPORT 350, "RECOMMENDED PROCEDURES 7 e
FOR THE SAFETY PERFORMANCE EVALUATION OF HIGHWAY FEATURES” AND/OR "MANUAL FOR ASSESSING SAFETY + ROAD TYPE TO BE DETERMINED BY MASSDOT OFFICE OF TRANSPORTATION PLANNING. e 7022227022222, ® o o= - NORTH EAST
HARDWARE” (MASH). METR 0
*k — —
6. CONTRACTORS SHALL NOTIFY EACH ABUTTER AT LEAST 24 HOURS IN ADVANCE OF THE START OF ANY WORK THAT gfg\mcﬁ Tﬁ'EEDSE'}'gm} 'TNY;Ei[ (gEﬁLE,fS,%bU;Eg C%%M,': SE\AAE[I)\:';I((B)SN ’?’S BT’HSNDD,S%QEE ,I:(EMD%EEST'QE,ESIHON
GR PONT OF RESTRIGTON T0' THE FRST SO~ THE & DWENSION 15 THE DISTANCE BETWEEN THE FRST AND WO LANE ROAD TECHNICAL
’ ’ : SECOND SIGNS. THE C DIMENSION IS THE DISTANCE BETWEEN THE SECOND AND THIRD SIGNS. (THE “THIRD SHOULDER CLOSED
7. THE FIRST TEN PLASTIC DRUMS OF A TAPER SHALL BE MOUNTED WITH TYPE A LIGHTS. EESTI'QSOLT"('ETE')RSZBN%N;E TYPICALLY ENCOUNTERED BY A DRIVER APPROACHING A TEMPORARY TRAFFIC HIGH SCHOOL
8. THE ADVISORY SPEED LIMIT, IF REQUIRED, SHALL BE DETERMINED BY THE ENGINEER. i} i} i} i
THE "THIRD” SIGN ABOVE IS TYPICALLY REFERRED TO AS AN "ADVANCE WARNING” SIGN ON THE TTCP
9. DISTANCES ARE A GUIDE AND MAY BE ADJUSTED IN THE FIELD BY THE ENGINEER. 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 Wakefield
10. MAXIMUM SPACING OF TRAFFIC DEVICES IN A TAPER (DRUMS OR CONES) IS EQUAL IN FEET TO THE SPEED LIMIT IN PROJECT. ADDITIONAL SIGNS (i.e. "RIGHT LANE CLOSED 1 MILE” AND "LEFT LANE CLOSED 1 MILE”) HAVE ,
MPH. BEEN SHOWN IN SOME FIGURES AS EXAMPLES OF REINFORCEMENT SIGN PLACEMENT BUT ARE USED IN RARE ', Massachusetts
OCCASIONS.
11. MINIMUM LANE WIDTH IS TO BE 11 FEET (3.3m) UNLESS OTHERWISE SHOWN. MINIMUM LANE WIDTH TO BE MEASURED
FROM THE EDGE OF DRUMS OR MEDIAN BARRIER. THE FIRST AND SECOND WARNING SIGNS ABOVE ARE REFERRED TO AS THE OPERATIONAL (DAY—TO-DAY) A7 W30-8R W5-1
WORK ZONE SIGNS AND MAY BE MOVED DEPENDING ON WHERE THE SPECIFIC ROADWAY WORK FOR THAT DAY 4S
12. ALL SIGK : HOUN ~ MN—STANDA ~ . IS LOCATED.
LEGEND: L/2 BUFFER WORK ZONE BUFFER (0.8S) A B
- R2—10a SIGNS SHALL BE PLACED BETWEEN THE SECOND AND THIRD SIGNS AS DESCRIBED ABOVE. 1 1 1 1 . 1 . WARNER LARSON
® REFLECTORIZED PLASTIC DRUM 7] WORK ZONE WORK VEHICLE R2—10a, R2—10e, AND W20—1 SERIES SIGNS ARE TO BE INCLUDED ON ALL DETAILS/TYPICAL SETUPS. 1 1 LANDSCAPE ARCHITECTS
o \
OR 36" CONE Based on: Table 6C—1 MUTCD LATEST EDITION
mep DIRECTION OF TRAFFIC <] TRUCK MOUNTED ATTENUATOR TseC o e -~ | 6o 6 o W o o o h |, : .| - arasaraas . varmarlarsomcon
P/F POLICE /FLAGGER DETAIL — |‘_‘_‘_"{=| O o o s © —
] @ IMPACT ATTENUATOR ~=—e TRAFFIC OR PEDESTRIAN SIGNAL | | | |
TYPE Il BARRICADE [ MEDIAN BARRIER —®  SIGN b b \\
[ ] CHANGEABLE MESSAGE SION STOPPING SIGHT DISTANCE AS A FUNCTION OF SPEED ! . ! . .
E®3 MEDIAN BARRIER WITH s
C—1 ARROW BOARD WARNING LIGHTS SPEED* DISTANCE SPEED* DISTANCE B A v L/2
(km/h) (m) (mph) (ft) ' (15m)
30 35 20 115 R4-7
THE IDEAL CAPACITY OF A MAJOR HIGHWAY IS GENERALLY CONSIDERED TO BE 1900 PASSENGER CARS PER 40 50 25 155
HOUR PER LANE (PCPHPL). IN WORK ZONES ON A MULTI-LANE DIVIDED HIGHWAY, THE FOLLOWING VOLUME 50 65 30 200
GUIDELINES HAVE BEEN SUGGESTED: 60 85 35 250
MEASURED AVERAGE WORK ZONE CAPACITIES 20 o . 0 TWO LANE ROAD CENTER
90 160 50 425 W30-8R OF ROAD CLOSURE
NUMBER OF LANE ;
v © S NUMBER AVERAGE CAPACITY e o0 o o Wo-1
NORMAL OPEN OF 120 250 65 645
STUDIES
(EXISTING) (TO TRAFFIC) VPH VPHPL 70 730
75 820
3 1 7 1,170 1,170
2 1 8 1,340 1,340 *POSTED SPEED, OFF—PEAK 85TH—PERCENTILE SPEED PRIOR TO WORK STARTING,
5 2 8 2,740 1,370 OR THE ANTICIPATED OPERATING SPEED
4 2 4 2,960 1,480
3 2 9 2,980 1,490 THESE VALUES MAY BE USED TO DETERMINE THE LENGTH OF LONGITUDINAL
4 3 4 4,560 1,520 BUFFER SPACES.
’ ’ THE DISTANCES IN THE ABOVE CHART REPRESENT THE MINIMAL VALUES FOR
Source: Dudek, C., Notes on Work Zone Capacity and Level of Service. Texas BUFFER SPACING.
Transportation Institute, Texas A&M University, College Station, Texas (1984)
BY OBTAINING HOURLY TRAFFIC COUNTS FOR A PARTICULAR ROADWAY (WITH A MINIMUM OF A 48—HOUR AUTOMATIC Source: Table 6C—=2 MUTCD LATEST EDITION
TRAFFIC RECORDER (ATR) COUNT), THIS WILL HELP TO DETERMINE AT WHAT TIMES OF THE DAY OR NIGHT A CERTAIN
NUMBER OF LANES MAY BE CLOSED.
>_
<
A’@A E
CONVENTIONAL ROADWAY— A STREET OR HIGHWAY OTHER THAN A LOW—VOLUME ROAD, EXPRESSWAY, OR 100FT 5 200 FT
FREEWAY. . (30m) = (60m)
R2-10e 0o
EXPRESSWAY— A DIVIDED HIGHWAY WITH PARTIAL CONTROL OF ACCESS. W20-1A R2-103 |
7 A R2-10a
FREEWAY— A DIVIDED HIGHWAY WITH FULL CONTROL OF ACCESS. _\ _\ %% -I/_
LOW—VOLUME ROAD— A FACILITY LYING OUTSIDE OF BUILT-UP AREAS OF CITIES, TOWNS, AND COMMUNITIES, b b FARM STREET // 7/
AND IT SHALL HAVE A TRAFFIC VOLUME OF LESS THAN 400 AADT. IT SHALL NOT BE A FREEWAY, MSBA DESIGN
EXPRESSWAY, INTERCHANGE RAMP, FREEWAY SERVICE ROAD OR A ROAD ON A DESIGNATED STATE HIGHWAY * * 4
SYSTEM.
Source: MUTCD LATEST EDITION | SO0 FT | 200FT 100 FT - R2-10e DEVELOPMENT
: (90m) (60m) (30m) SUBMISSION

WORK ZONE ADVANCED SIGNAGE
NOT TO SCALE

August 4, 2022

TAPER LENGTH CRITERIA FOR TEMPORARY TRAFFIC CONTROL ZONES

TYPE OF TAPER TAPER LENGTH (L)* CONSTRUCTION SIGN SUMMARY
MERGING TAPER AT LEAST L
SHIFTING TAPER AT LEAST 0.5L IDENTIFI= | SIZE OF SIGN DIMENSIONS (in.) | NUMBER COLOR POST SIZE UNIT | cEA IN
CATION TEXT OF AND AREA IN | S quaRE
SHOULDER TAPER AT LEAST 0.33L SATION SIGNS NUMBER sauare | 9
FEET
ONE—LANE, TWO—WAY TRAFFIC TAPER 50 FT MIN.(15 m) 100 FT(30 m) MAX. WIDTH | HEIGHT e | ool arrow | REQUIRED | A% 1y coevp  oroer | REQUIRED FEET
DOWNSTREAM TAPER 50 FT MIN.(15 m) 100 FT MAX.(30 m) PER LANE
i i T0E SEE MUTCD 5 SEE MUTCD P-5
Source: Table 6C—3 MUTCD LATEST EDITION R2=10a} 24 30 QUL 2 >.00110.0
ource: Table DOUBLE STANDARDS STANDARDS
END ROAD
» » WORK P-5
R2—10e | 24 30 S 2 2 5.00 | 10.0
FINES END
ROAD P-5
FORMULAS FOR DETERMINING TAPER LENGTHS wao—1al 367 5" ROAD 3 . 0.0 | 27.0
500 FT
SPEED LIMIT (S) | TAPER LENGTH (L) SPEED LIMIT (S) | TAPER LENGTH (L) v v v v v v
FEET Meters
40 MPH OR LESS L= vg/gz 60 KM/H OR LESS L= ;"?52
45 MPH OR MORE L= WS 70 KM/H OR MORE L= % TEMPORARY
. TRAFFIC

WHERE: L = TAPER LENGTH IN FEET (METERS) CONTROL
W = WIDTH OF OFFSET IN FEET (METERS) DETA'LS

S = POSTED SPEED LIMIT, OR OFF—PEAK 85TH—PERCENTILE SPEED PRIOR TO
WORK STARTING, OR THE ANTICAPATED OPERATING SPEED IN MPH (KM/H)
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TR-014

Source: Table 6C—4 MUTCD LATEST EDITION
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