Manual on Uniform
Traffic Control Devices

for Streets and Highways

2009 Edition

Including Revision 1 dated May 2012
Revision 2 dated May 2012
and Revision 3 dated July 2022

Ve N\

EXPRESS
LANE

ENTRANCE |

U.S.Department of Tansportation
Federal Highway Administration






2009 Edition - Revision 3 Page TC-9

PART 3. MARKINGS
CHAPTER 3A. GENERAL
Section 3A.01 Functions and Limitations . .......cc.eerueerierienieenieiie ettt e 347
Section 3A.02 Standardization of APPIICALION .......cccueeiiiiiiiieiieie ettt ettt et e 347
Section 3A.03 Maintaining Minimum Pavement Marking Retroreflectivity .........cccccocceeverninninninnenncnnnen. 347
Section 3A.04 IMIALETIALS .ttt ettt et ettt e b et ettt ettt e a e et s 348
Section 3A.05 L0 [0) 1O PSPPSRSO 348
Section 3A.06 Functions, Widths, and Patterns of Longitudinal Pavement Markings ...........c.ccceeevverveenen. 349

HAPTER 3B. PAVEMENT AND RB MARKINGS
Section 3B.01 Yellow Center Line Pavement Markings and Warrants ...........cccoecceeevveenieenieeeieescee e 350
Section 3B.02 No-Passing Zone Pavement Markings and Warrants ...........cccecceeeeveeriieenieencieesceeesee e 353
Section 3B.03 Other Yellow Longitudinal Pavement Markings ..........cccceveerierienieneinienieeeececeeeieeee 355
Section 3B.04 White Lane Line Pavement Markings and Warrants ...........cc.ccoeceerienienienieneeneeseeseeneees 357
Section 3B.05 Other White Longitudinal Pavement Markings ..........ccccceeveevienienienieneeneneeeeeeeeeeeeeen 372
Section 3B.06 Edge Line Pavement Markings .........ccocveeuierriieinieeniienieesiee ettt et steeseeeeaeeenaees 372
Section 3B.07 Warrants for Use of Ed@e LINES .........coovuiiiiiiiiiiiiiecieee ettt et 372
Section 3B.08 Extensions Through Intersections or Interchanges ...........ccccceeeveeeieenieeniieiiiecee e 372
Section 3B.09 Lane-Reduction Transition Markings ..........cecceeerereenienineeitinineeeereneseeeene e 375
Section 3B.10 Approach Markings fOr ObSIUCHIONS .......ccueeruiertieriieiiieneesie ettt ettt ettt et beeneeeeeeeeas 377
Section 3B.11 Raised Pavement Markers — General ............occooviiiiiiiniiiiiieiiceteeeeeeee et 377
Section 3B.12 Raised Pavement Markers as Vehicle Positioning Guides with Other Longitudinal

IMIATKINIES ©oeeieeeieeeiee ettt ettt et e et e et e et e ettt e s st e e sateeenbeesnsee e sseensseeenseeensaeenseeenneenes 380

Section 3B.13 Raised Pavement Markers Supplementing Other Markings..........cccceecvvevciieniiienceeecie e, 380
Section 3B.14 Raised Pavement Markers Substituting for Pavement Markings.........cc.ccocceeveeneeneinceneenen. 381
Section 3B.15 Transverse MATKINGS .......coiieiuieriiiiieiet ettt ettt ettt ettt et e bt e be e bt ebeeneeeneean 382
Section 3B.16 Stop and YIeld LINES ...c.cooviiriiiiiiiiiieieee ettt 382
Section 3B.17 Do Not Block Intersection Markings ..........ccecueeeieeriieniiieniiieiiie ettt 383
Section 3B.18 CroSSWaLK IMATKITIZS ...veeeiieeiiieeieeeiie ettt ettt et e et e et e e steesabeesnbeeenseeenseeennneennnas 384
Section 3B.19 Parking SPace MarkKings .........ccccueeeciiiriiieeiiieeiieeeie et e sreesteessteeetee e aeessseessseesssaesnseessneensnas 386
Section 3B.20 Pavement Word, Symbol, and Arrow Markings .........ccccceereeneenienienienieeieeeeseeeee e 388
Section 3B.21 Speed Measurement Markings ........coceecuevierieriiniieiieieiieeee ettt 394
Section 3B.22 Speed Reduction Markings .........cocueeieriiiiiiiiiiiiieceieee et 394
Section 3B.23 CUID MATKINES ..ottt ettt ettt e st e et e e st e e s it e e sabeesnbeesabeesneeeanes 395
Section 3B.24 Chevron and Diagonal Crosshatch Markings..........occveveiieriiieeiiieeiieenieesieeeiee e 396
Section 3B.25 Speed HUMP MATKiNgS ....ccccvieeciieecieeiieecieecteeetee ettt sve e te e e e sssaeensaeesaeesaeennseesnseeas 396
Section 3B.26 Advance Speed HUMP Markings ........cceverieieninireenienineetctenie et seeeee e 396
CHAPTER 3C. ROUNDABOUT MARKINGS
Section 3C.01 GENETAL ...ttt ettt et ettt ettt ettt ettt et et an 400
Section 3C.02 White Lane Line Pavement Markings for Roundabouts ...........c..cceceiiininiiniininnienieneen 414
Section 3C.03 Edge Line Pavement Markings for Roundabout Circulatory Roadways ........c..ccccecneneenenne. 414
Section 3C.04 Yield Lines for ROUNAADOULS........cccuiiiiiiiiiiiiiieiieeiieettetee sttt s 414
Section 3C.05 Crosswalk Markings at ROUNAabOULS...........coeouiiiiiiiiiiiniiecieeeiee et 414
Section 3C.06 Word, Symbol, and Arrow Pavement Markings for Roundabouts .............ccccceevvireiirnnnennnnnn. 414
Section 3C.07 Markings for Other Circular INterSECTIONS .......eeeurieriieiiieeiieeieeete e sreesreesreeeseeeeeeeenead 415

HAPTER 3D MARKINGS FOR PREFERENTIAL LLANES
Section 3D.01 Preferential Lane Word and Symbol Markings .........c.ccecueerviieriiieerieenieenieesieeeiee e eiee e 416
Section 3D.02 Preferential Lane Longitudinal Markings for Motor Vehicles ...........ccccoevvvevcieencieeecieeieeenn. 417

HAPTER 3E. MARKINGS FOR TOLL PLLAZAS
Section 3E.01 Markings fOr TOIL PIAZAS ........cooviiiiiiiiiieeie ettt ettt ettt e et e e e nneas 424

July 2022

Rev. 3



Rev. 3

Page TC-10 2009 Edition - Revision 3

CHAPTER 3F DELINEATORS

Section 3F.01 DEIINEALOLS ... ettt e e e e ee et e e e e e e e taaeaeeeeeeeetareeeeeeeeeaareeeeeeeennaarreeeeas 425
Section 3F.02 Delin@ator DESIZN ....cccveieiieeiieeeieeeieeeieeeieeette e et esteesteesbeeesseeessseessseessseeanseesnseessseennees 425
Section 3F.03 Delineator APPLICATION «...cecuieruietieiieieeteete ettt ettt ettt ettt ettt ettt e be et ebeenee et s 425
Section 3F.04 Delineator Placement and SPacCing..........cocueeruieriieriianiienieenie ettt ettt 427
CHAPTER 3G COLORED PAVEMENTS
Section 3G.01 (€ 1531155 21 SR 429
HAPTER 3H HANNELIZI DEVICE ED FOR EMPHASI F PAVEMENT
MARKING PATTERNS
Section 3H.01 ChannelizZing DEVICES .....covuieiuiiitiiiiiiieieee ettt ettt ettt ettt et e e e e e s 430
HAPTER 31 ISLAND
Section 31.01 (€ 1531155 21 SRR 431
Section 31.02 APProach-End TIEatMENL .....cc.eeiuieiiiiiiiiieiieitiette ettt et ettt e e bt e ebe e b 431
Section 31.03 Island Marking APPLICALION .....cc.eeiuieruiiriieriieitietiet ettt ettt ettt ettt et ebe e b e beeeeebeen 431
Section 31.04 Island Marking COIOTS .......covuiiiiiiiiiiiiieeetee ettt ettt ettt e st e st esbeeeaee s 431
Section 31.05 ISIand DElINEAtION .......ccocuviiiiiiieeiiieeee ettt e e e et e e e e eeeetaae e e e e e eeetaaeeeeeeeeeannraeeeas 432
Section 31.06 Pedestrian Islands and MEIANS ............cooovvuvreiiieeieiiieiee e e eeeireeee e eeere e eeeree e e e e e earreee s 432
HAPTER 3 RUMBLE STRIP MARKINGS
Section 3J.01 Longitudinal Rumble Strip Markings ..........ceceeeriiiriieniieiiieeiee et 433
Section 3J.02 Transverse Rumble Strip Markings .........cocvveeuieiriieriieniieciieeee e 433
PART 4 HIGHWAY TRAFFIC SIGNALS
HAPTER 4A ENERAL
Section 4A.01 1 0TSRRI 435
Section 4A.02 Definitions Relating to Highway Traffic Signals.........cccccveveiieeiiiecieerieeceeeeeeee e 435
HAPTER 4B  TRAFFI TROL SIGNALS—GENERAL
Section 4B.01 (€ 1531155 21 USROS 436
Section 4B.02 Basis of Installation or Removal of Traffic Control Signals..........cccceecveeviiieriiiecceeecieereeee. 436
Section 4B.03 Advantages and Disadvantages of Traffic Control Signals .........ccccceoeevieniiniencincineeeeeen 436
Section 4B.04 Alternatives to Traffic Control SiZNals.........ccccoiririeriininiiicieeee e 437
Section 4B.05 Adequate RoOadWay CapacCity........cccceceereeriieniieniienieenitenieeie ettt ettt et re et ene e ene s 437
CHAPTER 4C  TRAFFIC CONTROL SIGNAL NEEDS STUDIES
Section 4C.01 Studies and Factors for Justifying Traffic Control Signals........c..ccccevenirienicneninieencnenennne. 438
Section 4C.02 Warrant 1, Eight-Hour Vehicular VOIUME .........c.cooiiiiiiiiiiiiiiccceccccceeee 439
Section 4C.03 Warrant 2, Four-Hour Vehicular VOIUME ............oooooiiiiiiiiiiiiieiiieeee e 441
Section 4C.04 WaArrant 3, PEaK HOUT ........uuuieiiiiiieieiiieeeeeeeeeeeeeeee et nnaaes 441
Section 4C.05 Warrant 4, Pedestrian VOIUINE..........uueeeieieiiiiiiiieieeeeeeeeeeeeeeeeee et 444
Section 4C.06 Warrant 5, SChOOI CTOSSING ......ceiutiiuiiiiitieiieriiesite sttt ettt ettt e bt e bt e bt e b e b eees 444
Section 4C.07 Warrant 6, Coordinated Signal SYSTEIM ......cccecieriiririeiiininieieere ettt 447
Section 4C.08 Warrant 7, Crash EXPETICICE .......cocuiiiiiiriiiriiiiieiteiccitete ettt 447
Section 4C.09 Warrant 8, Roadway NEtWOTK ........ccuiiiiiiiiiiiiiecicce ettt 448
Section 4C.10 Warrant 9, Intersection Near @ Grade CroSSING.........ceeeeveerieerieenieeriieesieeeieeeieeeneeeenneeennnes 448
HAPTER 4D TRAFFI TROL SIGNAL FEATURES
Section 4D.01 (€ 153115 21 USSR UU U SR 451
Section 4D.02 Responsibility for Operation and Maintenance .............ccveeeveerrueeeneeerieeenieeenieesreeeseesssneennnes 451
Section 4D.03 Provisions fOr PEAESIIIANS .........coovuuviiiiiiieieieee et ee e e e e e e e e e e e e eaneeeeeees 453
Section 4D.04 Meaning of Vehicular Signal Indications ...........ccoceeiieniiniinienieieeeeee e 452

July 2022



2009 Edition - Revision 3 Page TC-11

Section 4D.05 Application of Steady Signal INdiCAtiONS .......c.ceeeveeriirriiieiiie e e 455
Section 4D.06 Signal Indications — Design, [llumination, Color, and Shape..........c.cccocceeviriiniiniinnenncenen. 457
Section 4D.07 Size of Vehicular Signal INAICAtiONS .........cceeiuiriiiriiieiieieeie ettt 458
Section 4D.08 Positions of Signal Indications Within a Signal Face — General ............cccccooeviiiiinninncnnen. 459
Section 4D.09 Positions of Signal Indications Within a Vertical Signal Face ............cccccooevviniinninnnncnnen. 459
Section 4D.10 Positions of Signal Indications Within a Horizontal Signal Face............cccooovveiiiicieennnnnnen. 461
Section 4D.11 Number of Signal Faces on an Approach............ccceeeveeeiiiiiiieeiie e 461
Section 4D.12 Visibility, Aiming, and Shielding of Signal Faces...........ccccceviriiiiiiniiiiiiiiecececeeeen 463
Section 4D.13 Lateral Positioning of Signal FaCes ..........ccceeiiiiiiiiiiiiiieiieeeeeeee e 465
Section 4D.14 Longitudinal Positioning of Signal FACes.........ccceeiiriiiiiiiiiiiiiiiciicececeeeeeee e 466
Section 4D.15 Mounting Height of Signal FaCes .........cceviiiiiiiiiiiiiiieiccecee ettt 467
Section 4D.16 Lateral Offset (Clearance) of Signal FaACES........ccccvveriiiriiiiiiieeiie ettt 467
Section 4D.17 Signal Indications for Left-Turn Movements — General ............cccccveeciiercieinieenieecieeeiee e 467
Section 4D.18 Signal Indications for Permissive Only Mode Left-Turn Movements ...........cccceceevvervenennenne. 469
Section 4D.19 Signal Indications for Protected Only Mode Left-Turn Movements ..........c.ccccceeveervenennennne. 471
Section 4D.20 Signal Indications for Protected/Permissive Mode Left-Turn Movements..........c.c.cccceeeueneen. 473
Section 4D.21 Signal Indications for Right-Turn Movements — General ............cccccoeivviiiiiiinicnninneiceen. 476
Section 4D.22 Signal Indications for Permissive Only Mode Right-Turn Movements.............ccceceveerveennnnn. 477
Section 4D.23 Signal Indications for Protected Only Mode Right-Turn Movements.............cccceeeveerveenenenn. 480
Section 4D.24 Signal Indications for Protected/Permissive Mode Right-Turn Movements ...........c...cccc..... 482
Section 4D.25 Signal Indications for Approaches With Shared Left-Turn/Right-Turn Lanes and No

Through MOVEMENT ......cc.eiiiiiiiiiiiieee ettt ettt e 486
Section 4D.26 Yellow Change and Red Clearance INtervals ...........ccoevuiiiiiiiiiiiinieinieeeecieecee et 487
Section 4D.27 Preemption and Priority Control of Traffic Control Signals ..........cccceeeeviiieriiieniieeiecieeee. 491
Section 4D.28 Flashing Operation of Traffic Control Signals — General .............ccceevevveriiieniiieeceeeie e, 493
Section 4D.29 Flashing Operation — Transition Into Flashing Mode ..........ccccccevirvieneninnneneneneceneeeene 493
Section 4D.30 Flashing Operation — Signal Indications During Flashing Mode ........c..ccccccccvininvicninennne. 493
Section 4D.31 Flashing Operation — Transition Out of Flashing Mode ..........cc.cccceeviiniiniininiinniiicieeene 494
Section 4D.32 Temporary and Portable Traffic Control Signals ...........ccoceviiiiiiiiniiniiiiieceecceee 494
Section 4D.33 Lateral Offset of Signal Supports and Cabinets ...........ccceevvvierriieerieeriieenieeeiee e 495
Section 4D.34 Use of Signs at Signalized LOCAtIONS ........c.eeeevieerieeeiieeiieeiee et e e eere e 495
Section 4D.35 Use of Pavement Markings at Signalized Locations ............ccccoeverierenineeneneneneenieneeeene 496
CHAPTER 4E PEDESTRIAN CONTROL FEATURES
Section 4E.01 Pedestrian Signal HEads ..........cevviiiiiiiiieiiieeie ettt e s e nee e 497
Section 4E.02 Meaning of Pedestrian Signal Head INdiCations ...........cocceveeveeriinirienenineeieneneeeeiene e 497
Section 4E.03 Application of Pedestrian Signal Heads ...........cccooerieviininiiiiniininicnecceneeecee e 497
Section 4E.04 Size, Design, and Illumination of Pedestrian Signal Head Indications ...........ccc.ceceevieeennen. 498
Section 4E.05 Location and Height of Pedestrian Signal Heads .........c..ccocceoiiniiiiiniiniiiiincceccceee 499
Section 4E.06 Pedestrian Intervals and Signal PRaSes ..........ccceevviiriiiriiiiiiiieeiie et 499
Section 4E.07 Countdown Pedestrian SiZNals........c.ccccieeiiiieiiiiiiieniieeiee et e e 501
Section 4E.08 Pedestrian DELECIOTS ....c.ieitiiitieitieiieiteeite ettt ettt ettt ettt ettt et e bt et et ebeeneeeneean 502
Section 4E.09 Accessible Pedestrian Signals and Detectors — General .........c.ccoceecvevenineenienenennieneneneenn 506
Section 4E.10 Accessible Pedestrian Signals and Detectors — Location ............ccceeveeveeneineencenieeneenieenen. 507
Section 4E.11 Accessible Pedestrian Signals and Detectors — Walk Indications ...........ccccceveeveenieneenennen. 507
Section 4E.12 Accessible Pedestrian Signals and Detectors — Tactile Arrows and Locator Tones............... 509
Section 4E.13 Accessible Pedestrian Signals and Detectors — Extended Pushbutton Press Features ........... 509

HAPTER 4F PEDESTRIAN HYBRID BEA S

Section 4F.01 Application of Pedestrian Hybrid BEACONS .......cccviieiiiiiiiiiieeiie et 511
Section 4F.02 Design of Pedestrian Hybrid BEacCONS..........ccciieriiiiiiiiiiesiee et 511
Section 4F.03 Operation of Pedestrian Hybrid BEaCONS .........cceeiiiiiiiieniienieiieiceteeeeeeeee e 513

July 2022

Rev. 3



Rev. 3

Page TC-12 2009 Edition - Revision 3

HAPTER 4 TRAFFI TROL SIGNALS AND HYBRID BEA S FOR
EMERGENCY-VEHICLE ACCESS
Section 4G.01 Application of Emergency-Vehicle Traffic Control Signals and Hybrid Beacons................... 515
Section 4G.02 Design of Emergency-Vehicle Traffic Control Signals.........c.ccocoeevieniiniininninniinieeeeeee. 515
Section 4G.03 Operation of Emergency-Vehicle Traffic Control Signals ...........cccceieeviiniiiinneenienieeeee. 515
Section 4G.04 Emergency-Vehicle Hybrid BEaCONS ........cccooiiiiiiiiiiiiiniiiicicicececececieceeeeeeee e 516
CHAPTER 4H TRAFFIC CONTROL SIGNALS FOR ONE-LANE, TWO-WAY FACILITIES
Section 4H.01 Application of Traffic Control Signals for One-Lane, Two-Way Facilities .............cccceeveenene 518
Section 4H.02 Design of Traffic Control Signals for One-Lane, Two-Way Facilities.........c.ccoceeveereneneenenne. 518
Section 4H.03 Operation of Traffic Control Signals for One-Lane, Two-Way Facilities ........cc.ccccevveencnnnenn. 518
CHAPTER 41 TRAFFIC CONTROL SIGNALS FOR FREEWAY ENTRANCE RAMPS
Section 41.01 Application of Freeway Entrance Ramp Control Signals.........ccccccceeviiiiiniininninnienieneenens 519
Section 41.02 Design of Freeway Entrance Ramp Control Signals ........c..ccoceeviiiiiiiiniiniiniinieiieeecene 519
Section 41.03 Operation of Freeway Entrance Ramp Control Signals ...........cccoeecveeriiiiniiieniinniieeieeieeee, 520
HAPTER 4 TRAFFI NTROL FOR MOVABLE BRIDGES
Section 4J.01 Application of Traffic Control for Movable Bridges ...........cccceveevieniineiienieniieieeecceeee 521
Section 4J.02 Design and Location of Movable Bridge Signals and Gates ...........ccoeceevivieriiercieeeseeeeeeenee. 521
Section 4J.03 Operation of Movable Bridge Signals and Gates ...........ccceecveeerieeerieeriieeniieeiee e eeee e 523
HAPTER 4K HIGHWAY TRAFFIC SIGNALS AT TOLL PLLAZAS
Section 4K.01 Traffic Signals at TOIl Plazas ........ccocuiiiiiiiiiiiiie ettt 524
Section 4K.02 Lane-Use Control Signals at or Near Toll Plazas...........cccoecieriiiiiiieniieeeiiecieecee e 524
Section 4K.03 Warning Beacons at TOll Plazas ........cc.cooiiiiiiiiiiiiieieieeteseeeeee et 524
HAPTER 41. FLASHI BEA
Section 4L.01 General Design and Operation of Flashing Beacons ..........ccceccveevieirieeniienciieeee e 525
Section 4L..02 Intersection Control BEACOM .....c..uiiuiiiiiiiiiieiiee ettt 525
Section 4L..03 Warning BACON . ...c..coiuiiiiiieiee ettt ettt be e st e st e bt et 525
Section 4L..04 Speed Limit Sign BEACON ....c...cocuiiiiiiiiiiiiiee e 526
Section 4L..05 StOP BEACON ..ttt ettt et sttt bt et e saree s 526
CHAPTER 4M LANE-USE CONTROL SIGNALS
Section 4M.01 Application of Lane-Use Control Signals ........c..ccccevieniiniiiiininiieieececeeeeeeeeeeeeeeen 527
Section 4M.02 Meaning of Lane-Use Control Signal Indications............cccccecuereieriieriieriinninnenierieeeeeeae. 527
Section 4M.03 Design of Lane-Use Control SIgnals .........cceeecieeriiiiiieniieiiieeiee ettt 528
Section 4M.04 Operation of Lane-Use Control SiNals .........ccceeeveeriieriiieiiieeiee e eiee e 529
HAPTER 4 IN-ROADWAY LIGHTS
Section 4N.01 Application of In-Roadway Lights ..........cccciiiiiiiiiiiiiiiicece e 530
Section 4N.02 In-Roadway Warning Lights at CroSSWalks .........cceeevieriiieiiiieniiieeieeeieeeee e 530
PART 5 TRAFFIC CONTROL DEVICES FOR LOW-VOLUME ROADS
CHAPTER 5A GENERAL
Section 5A.01 FUNCHION ..ttt et et ettt et ettt e b e et eebeenee et s 533
Section 5A.02 APPLICALION ..ttt ettt et e bt et e bt et e bt et et e b e et e bt ente et s 533
Section 5A.03 DIESIEI ettt et ettt et e b e bt e b e bt e bttt et e e bt e bt ebeenneentean 533
Section 5A.04 PIACEIMENL ...ttt ettt ettt et ettt st e st e e bt e e aees 535
CHAPTER 5B REGULATORY SIGNS
Section 5B.01 INETOAUCTION ...ttt ettt ettt e bt et e b e et e e bt e bt e bt eeeenteeneean 536
Section 5B.02 STOP and YIELD Signs (R1-1 and RI-2) ...c.c.cooiiiiiiiiiiiiiiiiieeieeeiee ettt 536

July 2022



2009 Edition - Revision 3 Page TC-13

Section 5B.03 Speed Limit Signs (R2 SETIES) ...veecviieriiiiiieiieeiieeeieeeteeseeeesveesteesseesseessseeeseesssseensseessseens 536
Section 5B.04 Traffic Movement and Prohibition Signs (R3, R4, R5, R6, R9, R10, R11, R12, R13, and

RIZ SEIIES) vttt et ettt ettt e e e e e e e e et et ettt aababasasasaesanerereneaeeees 537
Section 5B.05 Parking Signs (R SEIIES) ..eeveeeruiiiiiiiiiiiiiie ettt ettt ettt et 537
Section 5B.06 Other RegUIAOTY SIZNS ....vieeiiiiiiiiiiieiiie ettt ettt sttt e ette et sib e sabeesabeesabeesseeenaeas 537
CHAPTER 5C _ WARNING SIGNS
Section 5C.01 INETOAUCTION ...ttt e e ettt e e et e e eenbaeeeenbeeesanseeeeensseeeessaeesansaeeennnns 538
Section 5C.02 Horizontal Alignment Signs (W1-1 through W1-8) .......ccooiiiiiiiiiiiiieeee e 538
Section 5C.03 Intersection Warning Signs (W2-1 through W2-0) ........ccoeoiiriiiiiiiiieeeeceecee e 539
Section 5C.04 Stop Ahead and Yield Ahead Signs (W3-1, W3-2) ..ooooiiiiiieieeieeeie e 539
Section 5C.05 NARROW BRIDGE SiZ0 (W5-2) ..ottt ettt 539
Section 5C.06 ONE LANE BRIDGE Sign (W5-3) ..eiiiiiiiiiieieeeeeee ettt 539
Section 5C.07 HiLL STZN (WT7-L) ettt ettt ettt b et e e et e ebeebeenseenseenseensean 539
Section 5C.08 PAVEMENT ENDS Sign (W8-3) ..eitiiiieiieiietienitertestt ettt ettt ettt eae e ese s enseense s 539
Section 5C.09 Vehicular Traffic Warning and Non-Vehicular Warning Signs (W11 Series and W8-6) ...... 539
Section 5C.10 Advisory Speed Plaque (W13-1P) .....ooouiiiieeie ettt 541
Section 5C.11 DEAD END or NO OUTLET Signs (W14-1, Wil4-1la, W14-2, W14-22) ....cccceevernveneaeannen. 541
Section 5C.12 NO TRAFFIC SIGNS Sign (WI8-1) c..eeteeiieiieiieiieieesie ettt ettt 541
Section 5C.13 Other Warning SIZINS ....c..ceoierieriieietet ettt ettt ettt sr ettt reere et ene e ennees 541
Section 5C.14 Object Markers and BarriCades.........ooovieriieeiiiiiiiieeiiesieeciee ettt 541
CHAPTER 5D _GUIDE SIGNS
Section 5D.01 INETOAUCTION ...ttt e e ettt e e et e e eentaeeeesbeeesansaeeeensaeeeensaeesansaeeennnes 542
CHAPTER SE _ MARKINGS
Section 5E.01 INEEOAUCTION ...ttt et e it e et e e e te e e e eetteeeeeateeeeeetseeeeeasaeeeeraeeeenes 543
Section 5E.02 Center Line Markings ......coeooieiiiiiinieiieiieieieee ettt et et 543
Section 5E.03 Edge Line MarkingsS ......cccueeeiuieeriiieiieeiieeiee ettt ettt st e st e stteesateesibeeseteesabeesabeeeseeenaeas 543
Section 5E.04 LS 0 4 (T 1 0] PSPPSR 543
Section 5E.05 (011 11 WY E2 14 T PSP 543

HAPTER SF _TRAFFI TROL FOR HIGHWAY-RAIL GRADE CROSSINGS

Section 5F.01 INETOAUCTION ..ttt ettt ettt et e s e st e e snteesnteeesseessseeenseesnsaesnseesnsseenes 544
Section 5F.02 Grade Crossing (Crossbuck) Sign and Number of Tracks Plaque (R15-1, R15-2P) ............... 544
Section 5F.03 Grade Crossing Advance Warning Signs (W10 Series) .......ccceeveeriereeneenieeneenieeieeseeeieeeenn 544
Section 5F.04 STOP and YIELD Signs (RI-1, RI-2) .cc.ctiiiiiiieiieiieeeeee ettt 545
Section SF.05 Pavement Markings ......cccooeeiioiiiiiiiieeee ettt 545
Section 5F.06 Other Traffic Control DEVICES .......ccuiiiiiiriiiiiieeiie ettt ettt sbee e 545
CHAPTER 5G __TEMPORARY TRAFFIC CONTROL ZONES
Section 5G.01 INETOAUCTION ...ttt ettt e e et e e et e e e e taeeeesbeeesansaeeeessaeeesnsaeesansaeeennnns 546
Section 5G.02 RN 0 o) 1o 11013 O SRR PRRPR 546
Section 5G.03 Channelization DEVICES.......ccuieriiieiieeiieeiieeee ettt ste et e st e steeesabeesabeesnbeesnteesseessseennnes 546
Section 5G.04 IMLATKITIES ©oenvieeiieeeiieeite ettt et eet e st e et eete e et e e saeesnseesssaeenseeansaeesseessseesnsesansaennseennsseesnes 547
Section 5G.05 Other Traffic Control DEVICES .......cccuiieiiiiiieeciie et eetee sttt et eeteeesaeesaeesbeeebeeenseeesseenanas 547
CHAPTER SH TRAFFIC CONTROL FOR SCHOOL AREAS
Section 5H.01 INETOAUCTION ...ttt ettt e e et e e et e e e e taeeeetbeeeeeateeeeeasseeeessaeeennraeeeannes 548

July 2022

Rev. 3



Rev. 3

Page TC-14

PART 6

2009 Edition - Revision 3

TEMPORARY TRAFFIC CONTROL

CHAPTER 6A  GENERAL

Section 6A.01 GENCTAL ...ttt ettt e b e e bt e bttt et et et e e bt et et ente et s 549
CHAPTER 6B FUNDAMENTAL PRINCIPLES
Section 6B.01 Fundamental Principles of Temporary Traffic Control ...........cccooeeviiniininninnieniieeneeee 551
HAPTER 6 TEMPORARY TRAFFI TROL ELEMENTS
Section 6C.01 Temporary Traffic COntrol PLans..........c.cooouiieiiiiiiiiiiiieeieeciee et 553
Section 6C.02 Temporary Traffic CONIOl ZOMES ......cccueeeveeeriieeeieeeieeeieeeteeeieeeteesreesaeesbeesreesseeesseennnas 554
Section 6C.03 Components of Temporary Traffic COntrol ZOmnes ..........cccceerueereerieneeneeneeieeseeeeeeeeeeean 554
Section 6C.04 AdVANCe WATNING ATCA....cc.eiiuiiiiiiiiiiieiteitee ettt ettt ettt sre et ettt re et eae e ene s 554
Section 6C.05 TTANSIEION ATCA.....uviieietieeeeiieeeeetieeeeitteeeeeteeeeetteeeetteeeessseeeeassaeeeasseeesassseeeassseeesssseeesssseeenses 556
Section 6C.06 ACHIVIEY AT@A ..nuvieieieiiiieeiieeite ettt et e st e st e e bt e e ate e sttt e sabeesateesnbeesabeeesbeesabeesaseesnsaesaseesseeeneas 556
Section 6C.07 TErMINAION ATEA . ..eeviiiiiiiiiiieieeeee ettt ettt ettt et ettt ettt et ettt e et e e beeeeentees 557
Section 6C.08 1TSS PSPPSR 557
Section 6C.09 Detours and DIVETSIONS .......eeiuiiitiiriieiieitierte ettt ettt ettt ettt et e e bt et e beebeeneeeneeas 560
Section 6C.10 One-Lane, Two-Way Traffic CONtrol.........ccccocveviiririiiiininictcteneee e 560
Section 6C.11 Flagger Method of One-Lane, Two-Way Traffic Control ............cccccevieviiiiiiinninniniieenen. 560
Section 6C.12 Flag Transfer Method of One-Lane, Two-Way Traffic Control.............ccocceevviieriiriiieennrennen. 560
Section 6C.13 Pilot Car Method of One-Lane, Two-Way Traffic Control............ccceeeveeniiienieeeciieeie e, 562
Section 6C.14 Temporary Traffic Control Signal Method of One-Lane, Two-Way Traffic Control.............. 562
Section 6C.15 Stop or Yield Control Method of One-Lane, Two-Way Traffic Control..............cccceeveeeeenen. 562
CHAPTER 6D PEDESTRIAN AND WORKER SAFETY
Section 6D.01 Pedestrian Considerations ...........cooeereerierienieniieiceeere ettt ettt ettt e esee e eeees 563
Section 6D.02 Accessibility CONSIAETATIONS ......eeruiertieriieitieitieiiet ettt ettt et e et et e b e e eneean 565
Section 6D.03 Worker Safety CONSIAETAtIONS ......ccoueeruiertieriieriieriie ittt et et et ee e b te bt e saeesreesseesaeeees 566
CHAPTER 6E FLAGGER CONTROL
Section 6E.O01 Qualifications fOr FLAG@ers .......cc.eiiuiiiiiiiiieiee ettt 568
Section 6E.02 High-Visibility Safety APPArel.........cccoiiiiiiiiiiieieiieeee ettt 568
Section 6E.03 Hand-Signaling DEVICES......coouiiiuiiiiiiiiiieiieieect ettt et 568
Section 6E.04 Automated Flagger AssiStance DEVICES .......cccuiviruiiiriieriiieniieeite ettt sttt sieeesiee s 569
Section 6E.05 STOP/SLOW Automated Flagger Assistance DEVICES .......cocceevuerviirviirviiriieniienieeieeieeeeeeeen 570
Section 6E.06 Red/Yellow Lens Automated Flagger Assistance DeviCes .........cccceveeveinerneenieinienneenieeeen. 573
Section 6E.07 FIag@er PrOCEAUIES .....ccc.iiiiiiiiiiieiieeet ettt ettt ettt e as 575
Section 6E.08 Flag@er StAtIONS .....eeetieiietietet ettt ettt et ettt e bt et e e bt et e e bt e be e bt enbeenneentean 577
CHAPTER 6F  TEMPORARY TRAFFIC CONTROL ZONE DEVICES
Section 6F.01 TYPES OF DEVICES ...ttt ettt et et e b ettt et e bt et et ebeenteeneean 578
Section 6F.02 General CharacteristiCs Of SIZMNS ..c..eeuveiiriririeriineeteteeeie ettt st 578
Section 6F.03 SIZN PIACEIMENT ...ttt ettt et 579
Section 6F.04 SIGN MAINIENIANCE ... .veeitieeiiieeieeeite ettt et e st e ebeeetteestee e bae e ateesaseesaseesnseesnseessaeennseesnseens 585
Section 6F.05 Regulatory Sign AULNOTILY .....coeeiiieiieiiie ettt ettt e et e sneeeeneeennees 585
Section 6F.06 Regulatory Sign DESIZN .....ccceieriiieiieeiie ettt e ettt e e ae e s e e ssbeeesbaesnseeesneennnas 585
Section 6F.07 Regulatory Sign APPLCAtIONS .....eeiuiiriieriieiieiieitecet ettt et e s 585
Section 6F.08 ROAD (STREET) CLOSED Sign (RI1-2) ..cuiiiiiiiiiieieeieeieeieeeeieee et 585
Section 6F.09 Local Traffic Only Signs (R11-3a, RT1-4) ...cooiiiiiiiiiiiieicieeeeeececeeeee e 587
Section 6F.10 Weight Limit Signs (R12-1, R12-2, R12-5) ..eooouiiiiiieiieeieee ettt 587
Section 6F.11 STAY IN LANE Sign (R4-9) ..ottt 588
Section 6F.12 Work Zone and Higher Fines Signs and Plaques ...........cccoeoiieiiiiiiieeciie e 588
Section 6F.13 PEDESTRIAN CROSSWALK Sign (R9-8) ...ccitiiiiiiieiieieiieieeeeeeeee e 588
Section 6F.14 SIDEWALK CLOSED Signs (R9-9, R9-10, RO-11, RO-112) ....cceoeiuieiiiieiiiieeceeeeeeee 588

July 2022



2009 Edition - Revision 3

Section 6F.15
Section 6F.16
Section 6F.17
Section 6F.18
Section 6F.19
Section 6F.20
Section 6F.21
Section 6F.22
Section 6F.23
Section 6F.24
Section 6F.25
Section 6F.26
Section 6F.27
Section 6F.28
Section 6F.29
Section 6F.30
Section 6F.31
Section 6F.32
Section 6F.33
Section 6F.34
Section 6F.35
Section 6F.36
Section 6F.37
Section 6F.38
Section 6F.39
Section 6F.40
Section 6F.41
Section 6F.42
Section 6F.43
Section 6F.44
Section 6F.45
Section 6F.46
Section 6F.47
Section 6F.48
Section 6F.49
Section 6F.50
Section 6F.51
Section 6F.52
Section 6F.53
Section 6F.54
Section 6F.55
Section 6F.56
Section 6F.57
Section 6F.58
Section 6F.59
Section 6F.60
Section 6F.61
Section 6F.62
Section 6F.63
Section 6F.64
Section 6F.65
Section 6F.66
Section 6F.67

July 2022

Page TC-15
Special REGUIALOTY SIZNS ..ecvieeciieeiiieeiieeeiiesieeeieeeteetteestae e aeesseessseesssaessseeesaessssesssseessseeas 589
Warning Sign Function, Design, and Application ..........c..coceecvererereenieneneenieneneerenenenens 589
Position of Advance Warning SIZNS .......c..coceecveriiririenienineeteiene ettt 589
ROAD (STREET) WORK Sign (W20-1) ....eeiuiiiieiieiieieeieeieeieeieeieeie ettt 593
DETOUR Si@N (W20-2) .eoutiiiieiteieereenitete ettt et ettt ettt ettt et ettt ene s 593
ROAD (STREET) CLOSED Sign (W20-3) ..oooiiiiiieieieieeteiee ettt 593
ONE LANE ROAD Sign (W20-4) .eeeeiieieeieteete ettt ettt 593
Lane(s) Closed Signs (W20-5, W20-52) .....coriiriiinienienieeneeieeieeieeiee et 593
CENTER LANE CLOSED AHEAD Sign (W9-3)....eiiiiiiieiieieieeieeeeieee e 594
Lane Ends SiZN (WA-2) ....ooiiiieeeete ettt ettt ettt ettt e bt e e 594
ON RAMP Plaque (W13-4P) ...ooiiiiiiieeiee ettt ettt ettt ettt 594
RAMP NARROWS Sign (W5-4) ..ottt 594
SLOW TRAFFIC AHEAD Sign (W23-1) oottt 594
EXIT OPEN and EXIT CLOSED Signs (E5-2, E5-22) ....coooiiiiiiiiiiiiieieeeeceeeeeeeee 594
EXIT ONLY SiZ1 (ES5-3) cutieitietieieteste ettt ettt ettt ettt ettt e ee e e s 595
NEW TRAFFIC PATTERN AHEAD Sign (W23-2) .uooiiiiieiieiieiteeeeeee e 595
Flagger Signs (W20-7, W20-72) ..cooviiiiiiiiieeiie ettt ettt ettt ettt et e eaee e 595
Two-Way Traffic Sign (W6O-3) .....oooiiiiiieeiieeie ettt ettt et e sseeeareenneas 595
Workers Signs (W21-1, W21-12) ...oociiieiieeiieeiieeie ettt st e e nnnas 595
FRESH OIL (TAR) Sigl (W21-2) ..ottt 595
ROAD MACHINERY AHEAD Sign (W21-3) oottt 595
Motorized Traffic Signs (W8-6, WIL-10) .....ccciiiiiiiiiiiiiiiiiieeite ettt 596
Shoulder Work Signs (W21-5, W21-5a, W21-5b) ..ccceiriiiiiiiiiiieiieeieete e 596
SURVEY CREW Si20 (W21-60) ...ooiuiiiiiiiiiieiieeeeeee ettt 596
UTILITY WORK Sign (W21-7) ittt ettt 596
SigNS fOr BIASNG ATEAS ....coueeieiiriieiieiinieeitetete sttt ettt ettt ettt et et sbe e ne b b eanes 596
BLASTING ZONE AHEAD Sign (W22-1)...iiitieiieieeieeieeieeeeteiteie et 597
TURN OFF 2-WAY RADIO AND CELL PHONE Sign (W22-2) ....cccccevienienienieneeieeneenn 597
END BLASTING ZONE Sign (W22-3) ..oiiiiiiiieeteenieeieetete ettt 597
Shoulder Signs and Plaque (W8-4, W8-9, W8-17, and W8-17P) ......ccccecvvvvviieiiieniieeieeeene 597
UNEVEN LANES Sign (W8-11) .eeiitiiieiiiieeeteeee ettt 597
STEEL PLATE AHEAD Sign (W8-24) ..eiiiiiiiiieeeee ettt 597
NO CENTER LINE Sign (W8-12) ..eiiiiiiiieiietietieieeseesie ettt ettt n 597
Reverse Curve Signs (WI-4 SETIES) ...cccueerueerriieiiiiieiiienieeriee ettt ettt ettt e st e e e 598
Double Reverse Curve Signs (W24-1 SETi€S) ....cccueerueeriieriiieiieeeiieenieesieesieeeieeeieeesiee e 598
Other Warning SIZIIS......ccuueecuieerieeeiieeiteeeeestte ettt e et e steesteesbeesseeessaeessseessseesnseesnseesassesssees 598
Special Warning SIZINS .....eeccvieecuieeiieeiieeeieesieesteeeeeetteesteeessaeesteessseessseessseesssaeessseessseessseens 598
Advisory Speed Plaque (W13-1P) ..cc.ooiiiiiiriiiiccceeectcee et 598
Supplementary Distance Plaque (W7-3aP) .....c..ccceoieiinininiiniinieeeececiesceeceneeeeen 599
Motorcycle Plaque (W8-15P) ...c..oiiiiiiiiiieieeetet ettt 599
GUIAE SIZNS .eveeneeeeitieeiie ettt ettt e et e et e e bt ettt e s it e e sateeenbeesabeeeabeesabeesabeesnbeesaseesseeeaees 599
ROAD WORK NEXT XX MILES Sign (G20-1) .cc.ceriiiieiiieienieiee et 599
END ROAD WORK SigN (G20-2)..ccuueiiiiiiiiieiienieeieesieesie ettt ettt 600
PILOT CAR FOLLOW ME Sign (G20-4)..cc.utiitieiieiieieeieeieeieeiteiteie et 600
Detour Signs (M4-8, M4-8a, M4-8b, M4-9, M4-9a, M4-9b, M4-9c, and M4-10) .................. 600
Portable Changeable MesSage SiZNS ....c..cooueiriiiriiiriiiniieniieieeieeie ettt 600
ATTOW BOATAS ...ttt ettt et ettt ettt et e 603
High-Level Warning Devices (F1ag TIEES) ....c.veervieriieriieiiieeiieeiee et esiee e e eiee e eiee e 605
Channelizing DEVICES ......ueecuiieriiieiieiiieeieeeiee et et et esteeesbeestaeessseessseessseeensaeanseesssesnnees 606
MBS -ttt ettt ettt ettt e h bt e bt ekt e bt e bt e bt e bt e bt e bt e bt e bt e bt e bt e bt et e et e et e e bt e bt e bt enbeentean 608
TUDUIAT MATKETS ...ttt ettt et e e e be e esta e e tbeesaseesaseesnseeenseeensneesnas 608
VETTICAL PANCIS......eiiiiiiiiieciee ettt et e e et e e st ee e etteeeenbaeesensaeeeennes 609
DITUINS ettt ettt ettt et b ettt et be et eae et et s 609

Rev. 3



Rev. 3

Page TC-16

Section 6F.68
Section 6F.69
Section 6F.70
Section 6F.71
Section 6F.72
Section 6F.73
Section 6F.74
Section 6F.75
Section 6F.76
Section 6F.77
Section 6F.78
Section 6F.79
Section 6F.80
Section 6F.81
Section 6F.82
Section 6F.83
Section 6F.84
Section 6F.85
Section 6F.86
Section 6F.87
Section 6F.88

CHAPTER 6G

Section 6G.01
Section 6G.02
Section 6G.03
Section 6G.04
Section 6G.05
Section 6G.06
Section 6G.07
Section 6G.08
Section 6G.09
Section 6G.10
Section 6G.11
Section 6G.12
Section 6G.13
Section 6G.14
Section 6G.15
Section 6G.16
Section 6G.17
Section 6G.18
Section 6G.19

CHAPTER 6H

Section 6H.01

HAPTER 61

Section 61.01
Section 61.02
Section 61.03
Section 61.04
Section 61.05

2009 Edition - Revision 3

Type 1,2, 00 3 BAITICAARS ..ecuvieeeiiiiiieciieciee ettt s et e e e e tte e e e snaeesssaeensaesnneeennneas 611
Direction Indicator BarriCades .........coeoruierieiieiieiieieeeeitece ettt 611
Temporary Traffic Barriers as Channelizing Devices..........coccverieviineninniineneniceneneeiene 611
Longitudinal Channelizing DevICeS.........coeeruiiiiiiiiiiinieiieiecieeeeiece ettt 611
Temporary Lane SEPATALOLS .........ceviiiriieriieeiie et eeiteestee st e et e etteesiteesbeesebeessteesbeesaeeenaeas 612
Other Channelizing DEVICES ........eieuiiriieiiieeiie ettt eee et e eiteesaeesreesbeesbeesseesneeenanas 612
Detectable Edging for PEAeStIians .......c.cecveecieerieeiiieeiieciie et ree e eene e 612
Temporary Raised ISIAndS ........co.eeiiiiiiiiiiieiee e 613
Opposing Traffic Lane Divider and Sign (W6O-4)........coocieiiiiiiiiinieieeeieeieeee e 613
Pavement Markings ......ccooueeoiieiiiiiit ettt sttt s n 614
TemPOTrary MATKINES ....cccueeeiiieiiiieeiieiiie sttt ettt et e et e s bt e e st e e sabeesabeesbeesabeeenaeean 614
Temporary Raised Pavement MAarkers .........coceeeriiiiiiiiiiienieeeiee e s 615
DIELINEALOTS ..ttt ettt ettt et e bt e b e bt et e e bt e bt e bt e bt e bt e bt ebeenbeens 615
LIGNENG DEVICES ..ttt ettt ettt sb ettt ettt e bt e bt e nbe e beebeenbeens 616
FIOOAIIGRES ...ttt b bbbt et e bt e bt e bt e bt e bt ebeenteens 616
Warning LIRS ...o..oiiiiiii ettt st n 616
Temporary Traffic Control SiZNAlS.........ccocuiiiiiiiiiiiiiiieieieeeee et 617
Temporary Traffic BAITIETS ......cccuiiiiiiiiiieiiie ettt ettt e e beeeneeeane s 618
Crash CUSRIONS ....c..eiriiiiiiiiieit ettt ettt ettt et e b e e b e bt et ebeebeens 619
RUMDIE SEEIPS -ttt ettt ettt et ettt et et et e b et e ebeeneeeneean 620
SCICOIIS ...ttt ettt ettt ettt ettt ettt e a e e et e e et e eat e e aeeeaeeeateeateeabeeabeemteenteenseeabeenbeenbeenneentean 620
TYPE OF TEMPORARY TRAFFIC CONTROL ZONE ACTIVITIES
TYPICAl APPIICALIONS ....entientieiietieitert ettt ettt ettt ettt ettt et e bt et e e eeeeneeeneean 621
WOTK DUTALION . ...ttt sb et e st e bt e b e bt e bt e bt e sbeesbeesbeenbeennes 621
LoCation Of WOTK ....ccouiiiiiiiiiiee et ettt ettt e st ebe e e 623
Modifications To Fulfill Special Needs........cocuiiriiiriiiniiiiiiieeiee ettt 623
Work Affecting Pedestrian and Bicycle Facilities..........cceeriieriiiriieeniieeieciie e 624
Work Outside of the Shoulder ...........ccooiiiiiiniiiiie e 624
Work on the Shoulder with No Encroachment..........ccccooeeiiiiiiniiniinienienieeeneeseeeeeee 625
Work on the Shoulder with Minor Encroachment.............c.ccoocoiiiniinienienienieneeneeeeee 626
Work Within the Median ........coccueiiiiiiiiiiiiiiieeeeeeee ettt st 626
Work Within the Traveled Way of a Two-Lane Highway ...........cccccoevviiniiiiiiiiiiiiiceieeee, 626
Work Within the Traveled Way of an Urban Street...........cocueeviiiiiienieeniieeieeeeeee e 627
Work Within the Traveled Way of a Multi-Lane, Non-Access Controlled Highway ............. 627
Work Within the Traveled Way at an INtersection ...........cocceereerienienienienieneenee e 628
Work Within the Traveled Way of a Freeway or EXpressway .......cc.ccccoveeveevenienercencneneene 629
Two-Lane, Two-Way Traffic on One Roadway of a Normally Divided Highway .................. 630
CTOSSOVETS «..enveeuieeiteteete ettt ettt ettt et et e bt et e bt e bt e te et et e et e et e et e et e eateeateeateeeeenneennens 630
INEETCRANZES ..ovvveeeiieeiie ettt ettt et e sttt e st e e e sbeeentaeesbeessseeenseeensaesnseeensneeneas 630
Work in the Vicinity of @ Grade CroSSINg.......c.cccveeeuieeiireiieeniiesieesieesreeeieeeseeeseeessreensnes 631
Temporary Traffic Control During Nighttime HOurs ..........cocceevieniiniiniiniiiiececeeeceene 631
TYPICAL APPLICATIONS
TYPICAL APPLICALIONS ... .eeeuveeeeieeeiieeeieeeieeeieeeiee et et eesreessteeeseeeseeessseessseessseeassaesseessseensees 633
TROL OF TRAFFIC THR H TRAFFIC INCIDENT MANAGEMENT
AREAS
GEINCTAL ...ttt et ettt ettt ettt et ettt s 728
Major Traffic INCIAENLS ....c..oouteiiiiriirieteeeeeseeeet ettt s s 729
Intermediate Traffic INCIAENLS ......cc.eeiuiiiiiiiieiieiee e 730
Minor Traffic INCIAENLES .....eoiviiiiiiiiiitie ettt et be e e 730
Use of Emergency-Vehicle Lighting............cccociiiriiiiiiiniiiiiiieeeeeteee et 731

July 2022



2009 Edition - Revision 3

PART 7

CHAPTER 7A

Section 7A.01
Section 7A.02
Section 7A.03
Section 7A.04

CHAPTER 7B

Section 7B.01
Section 7B.02
Section 7B.03
Section 7B.04
Section 7B.05
Section 7B.06
Section 7B.07
Section 7B.08
Section 7B.09

Section 7B.10
Section 7B.11
Section 7B.12
Section 7B.13
Section 7B.14
Section 7B.15

Section 7B.16
Section 7B.17

CHAPTER 7C

Section 7C.01
Section 7C.02
Section 7C.03

CHAPTER 7D

Section 7D.01
Section 7D.02
Section 7D.03
Section 7D.04
Section 7D.05

PART 8

CHAPTER 8A

Section 8A.01
Section 8A.02
Section 8A.03
Section 8A.04
Section 8A.05
Section 8A.06
Section 8A.07
Section 8A.08

July 2022

Page TC-17

TRAFFIC CONTROL FOR SCHOOL AREAS

GENERAL

Need for Standards..........coeeieeeiiririe ettt et 733
School Routes and Established School CIOSSINGS .....c..coereeieniirierienieneneetenieneeeeeeneesieeaee 733
School Crossing Control CIItEIIA ........cocuevieriiriiriieieee ettt ettt 733
oo oL OO ORUPSRTSRTR 734
SIGNS

Si1Z€ Of SCHOOL SIZNS ..ottt st 735
[lumination and RefleCtorization............ccoeerieriiiriiniineieiieeeeieeeee e 736
POSIION O SIZNS ....evieiiiiiiiie ettt ettt e st e st e et e e s sbeesnbeesnbeeenseeenseeenneas 736
(3 e 1 L0 N P 1 E PP 736
INStallation Of SIZMS.....coiuiiiiiiieiieie ettt ettt enee s 736
LLOEERIIIIE ettt ettt ettt ettt e b e bt e bt et e e bt e bt e bt e bt et e enb e et e enbeebeenbeenbeenneentean 736
Sign Color for SChool Warning SiZNS .........coceeviiriirniiriiiieiieeiceeee e 736
School Sign (S1-1) and PIAQUES .......cooouviiiiiiiiiiiieeieee ettt 736
School Zone Sign (S1-1) and Plaques (S4-3P, S4-7P) and END SCHOOL ZONE

S Feg 1 B (30 E ) RS USR 738
Higher Fines Zone Signs (R2-10, R2-11) and Plaques ........ccccooeeiiiniiniiiiiiienececeeeee 738
School Advance Crossing ASSEMDBIY ........cceecteriiririiriirinieiese ettt 738
School Crossing ASSEMDLY ......coeiriiiiiiiiiiereeteecee ettt e 743
School Bus Stop Ahead Sign (S3-1) .eoueiiiiiiieeieeee ettt 744
SCHOOL BUS TURN AHEAD Sign (S3-2) ..couveiiiiiiiieiieiieeeeeeeeee e 744
School Speed Limit Assembly (S4-1P, S4-2P, S4-3P, S4-4P, S4-6P, S5-1) and

END SCHOOL SPEED LIMIT Sign (S5-3) c.eeeotiririeienineeecienieeeeteniesieeresee e 744
Reduced School Speed Limit Ahead Sign (S4-5, S4-52)...c...coiiiiiiiiiniiiniieniieceeeeceeeeee 745
Parking and Stopping Signs (R7 and R8 Series) .........cccceeviirirniinieniiiiciieeeeeeeeeeeeeen 745
MARKINGS

Functions and Limitations . ..........eereereerieniieniieiiestceie ettt ettt et see e e eeeenee s 746
CrosswWalk Markings ....c..cooeeoieiiiieieieeee ettt ettt e 746
Pavement Word, Symbol, and Arrow Markings..........cceceerueeriirriieenieenieenieeciee e 746
CROSSING SUPERVISION

Types of CroSSING SUPETVISION ....ccueeruieriieriieniieiieniteteenteete et et et ere et eteereereereeneeeeennees 747
AdUlt CroSSING GUATAS .....veeeeiieeiiieeiieeeieeeiee ettt et et e st e st esbteesateesabeesabeesnbeesseesseeenanes 747
Qualifications of Adult Crossing GUATAS ..........ceccueeriieriiieriiieeiie ettt e e eeee e 747
Uniform of Adult CroSSing GUATAS .........cccveeruieerieeniienieeeieeeieeeereesreesaeesreeereesseesseeensnes 47
Operating Procedures for Adult Crossing GUArds ..........cccceereerieerienieneeneeseereeeeie e 747

TRAFFIC CONTROL FOR RAILROAD AND LIGHT RAIL
TRANSIT GRADE CROSSINGS

GENERAL

INETOAUCTION ...ttt ettt et sa e sae et et sbe et e e b seeene 749
Use of Standard Devices, Systems, and Practices at Highway-Rail Grade Crossings ........... 749
Use of Standard Devices, Systems, and Practices at Highway-LRT Grade Crossings........... 750
Uniform PrOVISIONS ......ccoooiiiiiiiiiiiiiieiiiicccccc e 751
Grade Crossing ElMINAtioN.........ccccuieiiuieiiiieeiieeie ettt et e eee e saeesnaeesnseeeseeenseeennes 751
[Iumination at Grade CTOSSINES .......cceeueerrieeerieeerieerieesreeereesseeesseeesseesseesseesseessseesssseessees 752
Quiet Zone Treatments at Highway-Rail Grade Crossings .........ccccceeeereeneeneeneeneeneeneennns 752
Temporary Traffic CONtrol ZONES .......cc.coererieriiririeiinieee ettt 752

Rev. 3



Rev. 3

Page TC-18

2009 Edition - Revision 3

CHAPTER 8B SIGNS AND MARKINGS

Section 8B.01
Section 8B.02
Section 8B.03

Section 8B.04
Section 8B.05

Section 8B.06
Section 8B.07
Section 8B.08
Section 8B.09
Section 8B.10
Section 8B.11
Section 8B.12
Section 8B.13
Section 8B.14
Section 8B.15
Section 8B.16
Section 8B.17
Section 8B.18
Section 8B.19
Section 8B.20
Section 8B.21
Section 8B.22
Section 8B.23
Section 8B.24
Section 8B.25
Section 8B.26
Section 8B.27
Section 8B.28
Section 8B.29

HAPTER 8

Section 8C.01
Section 8C.02
Section 8C.03
Section 8C.04
Section 8C.05
Section 8C.06
Section 8C.07
Section 8C.08
Section 8C.09
Section 8C.10
Section 8C.11
Section 8C.12
Section 8C.13

Section 8D.01
Section 8D.02
Section 8D.03
Section 8D.04
Section 8D.05

PUTPOSE .ttt ettt ettt e st e st e e s bt e ebeeeaees 753
Sizes Of Grade CroSSING SIZMNS ....cccueeeiiieriieiiiieeiieeeeeereeerreeseeesteesseessaeeseeeseesssseessseessseens 753
Grade Crossing (Crossbuck) Sign (R15-1) and Number of Tracks Plaque (R15-2P) at

Active and Passive Grade CTOSSINGS ......cccveervierriierniieeniieenieeeieeeteesieeeteesneneesaeeesaseesseesneeas 753
Crossbuck Assemblies with YIELD or STOP Signs at Passive Grade Crossings.................. 756
Use of STOP (R1-1) or YIELD (R1-2) Signs without Crossbuck Signs at Highway-LRT

GTAAE CIOSSINZS .euvvieuiieeuiieeite ettt ettt et e st e et e e tte ettt e sabeesatee s bt e sabeeesabeesabeesabeesnbeesabeesseeenaeas 760
Grade Crossing Advance Warning Signs (W10 Series) ......ccceecvvereveeriieeniieeniieeeieeeie e 760
EXEMPT Grade Crossing Plaques (R15-3P, W10-1aP) ......ccccoiiiiiiiiiiiiiieeeeeeeeee 761
Turn Restrictions During Preemption ............cceerieiriieniieniieniee ettt 762
DO NOT STOP ON TRACKS Sign (R8-8) ....ceiuieuieiieieiieiieieiesieee et 762
TRACKS OUT OF SERVICE Sign (R8-9).....ccciiiiiiiiiieiiiieeeteeeeeeee e 762
STOP HERE WHEN FLASHING Signs (R8-10, R8-102) .......ccceecteviniriiiinininieiereeeen 763
STOP HERE ON RED Signs (R10-6, R10-602) .......ccccceiirieieiiieieeee e 763
Light Rail Transit Only Lane Signs (R15-4 SETi€s) .....cccceriirirniieniienieenieeieesieesieeieeee e 763
Do Not Pass Light Rail Transit Signs (R15-5, R15-58) ...coccceoiiiiiiiiniiiiiiiiieiceccceceeee 763
No Motor Vehicles On Tracks Signs (R15-6, R15-62) ......cccceeeviiieciieniiiiecieecee e 764
Divided Highway with Light Rail Transit Crossing Signs (R15-7 Series).......cccccecceeveerueennen. 764
LOOK Sign (RI5-8) ..ttt ettt ettt st 764
Emergency Notification Sign (I-13) ...cccviieiiieiiiieieeeeeeieecee et 764
Light Rail Transit Approaching-Activated Blank-Out Warning Sign (W10-7) .......ccceevueneen. 765
TRAINS MAY EXCEED 80 MPH Sign (W10-8) ...cccuoiiiiiiiiiniinieieneseeee st 765
NO TRAIN HORN Sign or Plaque (W10-9, W10-9P) ......ccoevviiiiiieiiecieeieeeee e 765
NO GATES OR LIGHTS Plaque (W10-13P) ..c..ooiiiiiiieiiiieieeeeeeeee e 765
Low Ground Clearance Grade Crossing Sign (W10-5) ....cccoeviiiiiieiniiiniienieeeieeeee e 765
Storage Space Signs (W10-11, W10-11a, WI0-11D) ....cccuvrrrrieiiieiieeiie e 766
Skewed Crossing Sign (WI10-12) .....ooiiiiiiieeie ettt 766
Light Rail Transit Station Sign (I-12) .....oeeiiiiiiiiiieeieeee et 766
Pavement IMarKingS .......cccuvierieeeieeeiieeiie ettt ettt sre e ste e st e st e e saeessbeesnseeessaesnseeenneenns 766
Stop and YIeld LANES ...c.eeiiiiiiiieeieee ettt ettt ettt et et n 768
Dynamic Envelope Markings........cccueevuieriieiiiieiiieeriiesieesiee ettt ettt e st 769
FLASHING-LIGHT SIGNALS, GATES, AND TRAFFI NTROL SIGNALS
INEFOAUCTION ...ttt ettt et e 771
Flashing-Light SI@NAIS .......ccccveeriiiiiiiiiieeie ettt ere et e s e enneennas 771
Flashing-Light Signals at Highway-LRT Grade CroSSings .........cccceeeereerieeseesieenieeneeneeeneens 773
AULOMALIC GALES ....veenveentieiiettett ettt ettt ettt ettt et et et e bt et e e bt e bt eare e et eneeennees 774
Use of Automatic Gates at LRT Grade CroSSings.........ccveeeveerrieeereeesiueesiveenieessseessseessseeennns 775
Four-Quadrant Gate SYSLEIMS ......ceiueerieriieriieiiesiiestiet ettt ettt ettt et e et e b ebeeeeeaeeneeas 775
Wayside HOTN SYSIEIMIS ...cuuviiiiiiiiieiiieeite ettt ettt e et e e beeeateesaee e e 77
Rail Traffic DEECTION. ... eertiiitieiiiiteteet ettt ettt 777
Traffic Control Signals at or Near Highway-Rail Grade Crossings ........cc.cceeeeeveeneeneenieennen. 778
Traffic Control Signals at or Near Highway-LRT Grade Crossings........c.ccceceeveevueenueenucnnnen. 779
Use of Traffic Control Signals for Control of LRT Vehicles at Grade Crossings................... 780
Grade Crossings Within or In Close Proximity to Circular Intersections...........ccccceeeevueenen. 782
Pedestrian and Bicycle Signals and Crossings at LRT Grade Crossings.........ccccceeeevueeveeennen. 782

CHAPTER 8D PATHWAY GRADE CROSSINGS

PUTPOSE ettt ettt e st e s bt e e bt e e ate e st e e e abeeenbeeebeeeneeenns 788
Use of Standard Devices, Systems, and Practices ..........cceoeererrienieninneeniieerceceeeeeeen 788
Pathway Grade Crossing Signs and Markings .........cccccoveevierirnienienieneeneceeeeeeee e 788
Stop Lines, Edge Lines, and Detectable Warnings ..........cocceevveeeieeesieensiesnieeeneeeseeesveesneens 788
Passive Devices for Pathway Grade CrOSSINGS ........cccoeereereirieeniieniienieeieenieenieesieeieeneeeeeeeeas 789
Active Traffic Control Systems for Pathway Grade Crossings .........ccccceceeveeveenieecueeneenueenen. 790

Section 8D.06

July 2022



2009 Edition - Revision 3

PART 9

CHAPTER 9A

Section 9A.01
Section 9A.02
Section 9A.03
Section 9A.04
Section 9A.05
Section 9A.06
Section 9A.07
Section 9A.08

CHAPTER 9B

Section 9B.01
Section 9B.02
Section 9B.03
Section 9B.04
Section 9B.05
Section 9B.06
Section 9B.07
Section 9B.08
Section 9B.09
Section 9B.10
Section 9B.11
Section 9B.12
Section 9B.13
Section 9B.14
Section 9B.15
Section 9B.16
Section 9B.17
Section 9B.18
Section 9B.19
Section 9B.20
Section 9B.21
Section 9B.22
Section 9B.23
Section 9B.24

Section 9B.25
Section 9B.26

CHAPTER 9C

Section 9C.01
Section 9C.02
Section 9C.03
Section 9C.04
Section 9C.05
Section 9C.06
Section 9C.07

CHAPTER 9D

Section 9D.01
Section 9D.02

July 2022

Page TC-19
TRAFFIC CONTROL FOR BICYCLE FACILITIES
GENERAL
Requirements for Bicyclist Traffic Control DevICes.........coceevevuinirienienineeieneneneeenieeeeene 791
SCOPE ettt ettt et ettt et ettt ettt et eaeeane s 791
Definitions Relating to BICYCIES ......cccueiriiiriiiniiiiiiiiiieiiceceeceeeece e 791
MAINEENANCE ...ttt ettt b e et a e s st sbe b e sbe s ene 791
Relation to Other DOCUMENES .......cc.eiiiiiiiiriiiiieieee ettt 791
Placement AULNOTIEY ......ccovieeiieeieeeiie ettt ete e et e et e e aa e e s b e e ssseeensaesnseesnsneennnas 791
Meaning of Standard, Guidance, Option, and SUPPOTt ........cccoerirvererireenieneneneeene e 791
COLOTS ettt ettt et ettt e b e e bt e s a bt e sa bt e e ab e e sabe e e bt e e shb e e sab e e eabeesabee e bt e eaaes 791
SIGNS
Application and Placement Of SIZNS.......coccvieieriiririiiiinineeictee e 792
Design of BiCYCIe SIZNS...c.uiiuiiiiiiriiiieieirieeese ettt st e 792
STOP and YIELD Signs (RI-1, RI-2) c..ooiiiiiiiiiiieiieeeereteeeeeteesie e 794
Bike Lane Signs and Plaques (R3-17, R3-17aP, R3-17bP) .....cccccveviiiiiiiiiieiieciieeeeeeeee 796
BEGIN RIGHT TURN LANE YIELD TO BIKES Sign (R4-4) .....cccoooiiviiiiiinieeeeeeee 796
Bicycles May Use Full Lane Sign (R4-11) ...cccovieiieiiieeiieeieeeiee e 796
Bicycle WRONG WAY Sign and RIDE WITH TRAFFIC Plaque (R5-1b, R9-3cP)............. 796
NO MOTOR VEHICLES Sign (R5-3) ..coueiiiiiiinieeeeieneeectcteie ettt 797
Selective EXCIUSION SIZNS c..covuiiiiiiiiiiiiiiiierteeteee ettt 797
No Parking Bike Lane Signs (R7-9, R7-92) ......cccoeiiiiiriiiiiiiiiieeieeeeeeeee et 797
Bicycle Regulatory Signs (R9-5, R9-6, R10-4, R10-24, R10-25, and R10-26) .......ccceueneen. 797
Shared-Use Path Restriction Sign (RO-7) ....ccceeeciiieeiiiiieriiece ettt 797
Bicycle Signal Actuation Sign (R10-22) ....c..cocveviiniiiiiiininiietcineeeeeereseetesie et 798
Other Regulatory SIZNS ...cc.cooiiiiiiiiieieeeeeee ettt et 798
Turn or Curve Warning Signs (W1 SEri€s) .....ccceevieriiriiniiniieiieiieieereeiecie e 798
Intersection Warning Signs (W2 SEIIES) ....eeecveerrieeriieriiieniieeieeeite ettt ettt et eseee e 798
Bicycle Surface Condition Warning Sign (W8-10) ......cccuveviieriiireiieeieeeieeeiee et 798
Bicycle Warning and Combined Bicycle/Pedestrian Signs (W11-1 and W11-15) ................. 798
Other Bicycle Warning SIZINS ......ccoeeieerierierieiieieieene ettt sbe e ee e eee s 800
Bicycle Guide Signs (D1-1b, D1-1c, D1-2b, D1-2¢, D1-3b, D1-3¢c, D11-1, D11-1C).....cccuenneeee. 800
Bicycle Route Signs (M1-8, M1-8a, M1-9) ......ccciiiiiiiiiiiiiieieeetee e 802
Bicycle Route Sign Auxiliary PIAQUES ........coecuiiiiiiiiiiiniieciieeiee et 804
Bicycle Parking Area Sign (D4-3).....cooiiiiiieeiie ettt 806
Reference Location Signs (D10-1 through D10-3) and Intermediate Reference Location
Signs (D10-1a through D10-3a) ...c..cooiiiiiiiiiiee e 806
Mode-Specific Guide Signs for Shared-Use Paths (D11-1a, D11-2, D11-3, D11-4) ................. 807
ODbJECE MATKETS ...ttt ettt ettt ettt et e ae e ene e 807
MARKINGS
FUNCtions Of MATKINES .....cc.eeruieiiiiiieiieiieteeteetee ettt ettt ettt ettt e b et e be e b e e e e s 808
General PrinCIPIES ....c.coouiiiiiiiiiiiiceeee ettt 808
Marking Patterns and Colors on Shared-Use Paths ............cccoociiiiiiiniiiniiiniieiceeeee, 808
Markings FOr BiCyCIe Lanes ........ccccueieuiieiiieeiieeieeeieeeieeeieesiteeite et sveesveeeteeseeesneeennnas 808
Bicycle DetectOr SYMDOL........cooiiiiiiiiiiie ettt ae e re e eeseeeneeennnas 812
Pavement Markings fOr ODSEIUCHIONS ......eevueetieriieniieiieieeie ettt 812
Shared Lane Marking .......ccc.eooueeiiiiiiiiiiieieeee ettt sttt et e e 812
SIGNALS
APPLICALION 1.ttt b ettt e bt e bt e bt e b e e bt et e e bt e bt e bt e bt e beebeebeen 818
Signal Operations for BICYCIES ........cccuiiiiiiiiieiieeieeeee ettt 818

Rev. 3



Rev. 3

Page TC-24

Figure 2M-2
Figure 2M-3

Figure 2M-4
Figure 2M-5
Figure 2M-6
Figure 2M-7
Figure 2M-8
Figure 2M-9
Figure 2M-10
Figure 2N-1
Figure 3B-1
Figure 3B-2
Figure 3B-3
Figure 3B-4
Figure 3B-5

Figure 3B-6
Figure 3B-7
Figure 3B-8
Figure 3B-9

Figure 3B-10
Figure 3B-11
Figure 3B-12
Figure 3B-13
Figure 3B-14
Figure 3B-15
Figure 3B-16
Figure 3B-17
Figure 3B-18
Figure 3B-19
Figure 3B-20

Figure 3B-21
Figure 3B-22
Figure 3B-23
Figure 3B-24
Figure 3B-25
Figure 3B-26
Figure 3B-27
Figure 3B-28
Figure 3B-29
Figure 3B-30
Figure 3B-31
Figure 3C-1
Figure 3C-2
Figure 3C-3
Figure 3C-4
Figure 3C-5
Figure 3C-6
Figure 3C-7
Figure 3C-8
Figure 3C-9

2009 Edition - Revision 3

Examples of Recreational and Cultural Interest Area Guide Signs .........cocevvvveeviveerieeneneennen. 334
Arrangement, Height, and Lateral Position of Signs Located Within Recreational and

CUltUTA] INTETEST ATEAS .eeuvieeuiieeiieieiteeeitee ettt ettt ettt e st e et e e bt e st e e sabeesabeesabeesbeeeaees 335
Examples of Symbol and Destination Guide Signing Layout ..........c.ccccceeveeneeneeneeneeneenen. 336
Recreational and Cultural Interest Area Symbol Signs for General Applications ................. 337
Recreational and Cultural Interest Area Symbol Signs for Accommodations........................ 338
Recreational and Cultural Interest Area Symbol Signs for Services.......ccccoevevveevieneeneennen. 338
Recreational and Cultural Interest Area Symbol Signs for Land Recreation...........c..cc.c....... 339
Recreational and Cultural Interest Area Symbol Signs for Water Recreation ....................... 340
Recreational and Cultural Interest Area Symbol Signs for Winter Recreation...................... 341
Emergency Management SIZIS ....cc.cooeerierieniiiiieniiiniteieeieeie ettt ettt et ve et ene s 343
Examples of Two-Lane, Two-Way Marking AppliCations ..........ccccceveereeneeneeneeneeneeneeniens 351
Examples of Four-or-More Lane, Two-Way Marking Applications ...........cceccveeevveereveenveennnn. 352
Examples of Three-Lane, Two-Way Marking Applications..........ccceeeeueerveerieeniieessienneeennne 353
Method of Locating and Determining the Limits of No-Passing Zones at Curves ............... 354
Example of Application of Three-Lane, Two-Way Marking for Changing Direction of

the CONEr LLANE ....cueiiiiiiiiieie ettt ettt et e s 355
Example of Reversible Lane Marking AppliCation .............cceeeeueerrieerieeniieenieesieeeee e 357
Example of Two-Way Left-Turn Lane Marking Applications.......c...cccceevveveeneeneeneeneeneenne 358

Examples of Dotted Line and Channelizing Line Applications for Exit Ramp Markings..... 359
Examples of Dotted Line and Channelizing Line Applications for Entrance Ramp

IMLATKITIES ..ttt e et et e st e sateesabeesasee e sbeesabeeenseeenbaesnseeeneeennas 361
Examples of Applications of Freeway and Expressway Lane-Drop Markings ...........cc......... 364
Examples of Applications of Conventional Road Lane-Drop Markings..........cccceceevvenenneene. 369
Example of Solid Double White Lines Used to Prohibit Lane Changing..........c.cccccceeeuveenee.. 371
Examples of Line Extensions through Intersections ............cceeeeereeeenieeniieeniieesieeeee e 373
Examples of Applications of Lane-Reduction Transition Markings ..........ccccceeeevievrencenen. 376
Examples of Applications of Markings for Obstructions in the Roadway ..........c.cccccceevueenen. 378
Recommended Yield Line LayOULS .........cccveeeiieiriieiiieniieeiee et e e e 383
Examples of Yield Lines at Unsignalized Midblock Crosswalks............cccceeveeveivinnenncnnen. 384
Do Not Block Intersection Markings ..........cooeeeieviinienieniiniieiieiteieeieeieeieere e 385
Examples of Crosswalk Markings.......ccoeeieerierienienienieenieeeeieeieeeeee et 385
Example of Crosswalk Markings for an Exclusive Pedestrian Phase that Permits

DiAagONAl CIOSSINE ...eevuvieeuiieeiieeeiieeeieeeteeetteette ettt ettt e st e st e s beesbteessteesaseesaseeenseesnseesseeennns 386
Examples of Parking Space Markings .........ccocceeeeriirienienieneinieneeeeeeieese e 387
International Symbol of Accessibility Parking Space Marking ..........cccccoeeeveeniiienncencenen. 388
Example of Elongated Letters for Word Pavement Markings ..........ccccceeevveeviieeiieeceeeneeennnn. 388
Examples of Standard Arrows for Pavement Markings ..........ccccceveeveeneinennennenneeneeeceen. 389
Examples of Elongated Route Shields for Pavement Markings ........c..cceceveeveeneenienieneene. 391
Yield Ahead Triangle SYMDOLS .......cccveviiriririininieicicee ettt 392
Examples of Lane-Use Control Word and Arrow Pavement Markings .........cccoceeveenienennne. 393
Example of the Application of Speed Reduction Markings ..........cccceeeveevivieniienieeeiiecieeee, 395
Pavement Markings for Speed Humps without Crosswalks..........c.cccceeveeniininninninnenncennen. 397
Pavement Markings for Speed Tables or Speed Humps with Crosswalks ........c..ccccceererneene. 398
Advance Warning Markings for Speed HUMPS ........ccoovciiiriieiiiieiiieeeeeceeeee e 399
Example of Markings for Approach and Circulatory Roadways at a Roundabout ................ 400
Lane-Use Arrow Pavement Marking Options for Roundabout Approaches...........ccc..c........ 401
Example of Markings for a One-Lane Roundabout ............cccccocieiieiiiniininieicececeeeee 401
Example of Markings for a Two-Lane Roundabout with One- and Two-Lane Approaches...402
Example of Markings for a Two-Lane Roundabout with One-Lane EXits......c...ccccceveeuennen. 404
Example of Markings for a Two-Lane Roundabout with Two-Lane EXits........c..cccccevveneenee 405
Example of Markings for a Two-Lane Roundabout with a Double Left Turn ....................... 406
Example of Markings for a Two-Lane Roundabout with a Double Right Turn ..................... 407
Example of Markings for a Two-Lane Roundabout with Consecutive Double Lefts............. 408

July 2022



2009 Edition - Revision 3

Figure 3C-10

Figure 3C-11
Figure 3C-12
Figure 3C-13
Figure 3C-14

Figure 3D-1
Figure 3D-2
Figure 3D-3
Figure 3D-4
Figure 3F-1
Figure 3J-1
Figure 4C-1
Figure 4C-2
Figure 4C-3
Figure 4C-4
Figure 4C-5
Figure 4C-6
Figure 4C-7
Figure 4C-8
Figure 4C-9
Figure 4C-10

Figure 4D-1
Figure 4D-2

Figure 4D-3

Figure 4D-4
Figure 4D-5

Figure 4D-6
Figure 4D-7
Figure 4D-8
Figure 4D-9
Figure 4D-10
Figure 4D-11
Figure 4D-12
Figure 4D-13
Figure 4D-14

Figure 4D-15

July 2022

Page TC-25
Example of Markings for a Three-Lane Roundabout with Two- and Three-Lane
ADPPIOACKHES ...ttt sttt ettt et sttt st be s enee 409
Example of Markings for a Three-Lane Roundabout with Three-Lane Approaches ............. 410
Example of Markings for a Three-Lane Roundabout with Two-Lane EXits........c..ccccccceenee. 411
Example of Markings for Two Linked Roundabouts ............ccccceeeviiiniiiniiieniienieeeieceeeee, 412
Example of Markings for a Diamond Interchange with Two Circular-Shaped Roundabout
RAMP TOIMINALS .o.evieeiiieeiie ettt e e e e e eaeesnaeesssaeensaesnnneennneas 413
Markings for Barrier-Separated Preferential Lanes ..........ccccccoverievinininicnininiccnineeees 419
Markings for Buffer-Separated Preferential Lanes ...........ccccoceverievienininicnininieccneneeeenes 419
Markings for Contiguous Preferential Lanes ..........ccccccovceviiniiniiniiniinicniceeeeeeeeeeeeee 421
Markings for Counter-Flow Preferential Lanes on Divided Highways ...........cccccevviiinnnnnee. 423
Examples of Delineator PIACECMENL ..........cccueeiuiieiiieriieiiiecite ettt 426
Examples of Longitudinal Rumble Strip Markings .........cccccceeeeereieeniieeniienieeeiee e 433
Warrant 2, Four-Hour Vehicular VOIUME .........ocoovviviiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeee e 442
Warrant 2, Four-Hour Vehicular Volume (70% Factor) ...........cocoeeeiieeeiiiiiceiiieececiee e 442
Warrant 3, Peak HOUT ........oooviiiiii e eeeees 443
Warrant 3, Peak Hour (707 FACLOL) .......ooiiiiiiiiieeee et 443
Warrant 4, Pedestrian Four-Hour VOIUME ............ooovviiiiiiiiiieeeeeeeeeeeeeeeeee e 445
Warrant 4, Pedestrian Four-Hour Volume (70% Factor) ........cccovvvieiiiieiieeieeieeeeeeeee e 445
Warrant 4, Pedestrian Peak HOUT ..........uvviiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeee e 446
Warrant 4, Pedestrian Peak Hour (70% FacCtor) ........ccoooooiuiiiiiiiiiieciee e 446
Warrant 9, Intersection Near a Grade Crossing (One Approach Lane at the Track
CTOSSINZ) +eeuvttenteeeitte et te et e et e ettt e et e e s bt e st e e e bt e easte e abeesabeesabeesmbeesaseeensbeenabeesnbeesnsaesabeesnneeennns 449
Warrant 9, Intersection Near a Grade Crossing (Two or More Approach Lanes at the
TTACK CTOSSINIZ) «vvevvieeiieeiieeiieeeteeeteesteeeteeeteeeeteessseessseesssaeasseeanseeesseensseessseeanseesseesnsseensees 449
Example of U-Turn Signal FaCe .......cccoiiiiiiiiiiiiieeeeeeeeeeeee e 458
Typical Arrangements of Signal Sections in Signal Faces That Do Not Control
TUrning MOVEMENES .....cc.eeiuiiriiiiieiieiiet ettt ettt ettt et et re et e neeae e s 460
Recommended Vehicular Signal Faces for Approaches with Posted, Statutory, or 85%-
Percentile Speed of 45 mph or Higher .........cccviiiiiiiiiniieece e 462
Lateral and Longitudinal Location of Primary Signal Faces...........ccccccevvvvrvieecieecieeieee, 465
Maximum Mounting Height of Signal Faces Located Between 40 Feet and 53 Feet from
STOP LUITNE ..ttt et et ettt ettt ettt et ettt et et et et et an 467
Typical Position and Arrangements of Shared Signal Faces for Permissive Only Mode
Lot TUIDS ..ot s e 469
Typical Position and Arrangements of Separate Signal Faces with Flashing Yellow
Arrow for Permissive Only Mode Left TUIMNS ........coccvivriiiiiiieiieeieeeeceeceeeee e 470
Typical Position and Arrangements of Separate Signal Faces with Flashing Red Arrow
for Permissive Only Mode and Protected/Permissive Mode Left Turns........ccccoceeceevvenenneee. 471
Typical Positions and Arrangements of Shared Signal Faces for Protected Only Mode
Lot TUIDS ..ottt s s 472
Typical Position and Arrangements of Separate Signal Faces for Protected Only Mode
Lt TUIDIS 1ttt ettt et st sae e re s ene 473
Typical Position and Arrangements of Shared Signal Faces for Protected/Permissive
MOAE LEft TUINS .euveentieiieitieetiesttet ettt ettt ettt et et et e bt et et e bt ebeebeebeebeenbeenseenseensean 474
Typical Position and Arrangements of Separate Signal Faces with Flashing Yellow
Arrow for Protected/Permissive Mode and Protected Only Mode Left Turns ...................... 475
Typical Positions and Arrangements of Shared Signal Faces for Permissive Only
11 (o6 () 2 P A 1y s PP 478
Typical Position and Arrangements of Separate Signal Faces with Flashing Yellow
Arrow for Permissive Only Mode Right TUIns .....ccccecveviriiiiniininicininecccneeecceeee 479
Typical Position and Arrangements of Separate Signal Faces with Flashing Red
Arrow for Permissive Only Mode and Protected/Permissive Mode Right Turns .................. 480

Rev. 3



Rev. 3

Page TC-26

Figure 4D-16
Figure 4D-17
Figure 4D-18
Figure 4D-19
Figure 4D-20

Figure 4E-1
Figure 4E-2
Figure 4E-3
Figure 4E-4
Figure 4F-1

Figure 4F-2
Figure 4F-3

Figure 4G-1
Figure 4M-1
Figure 5B-1
Figure 5B-2
Figure 5C-1

Figure 5C-2
Figure 5F-1
Figure 5G-1
Figure 6C-1
Figure 6C-2
Figure 6C-3
Figure 6E-1
Figure 6E-2
Figure 6E-3
Figure 6F-1
Figure 6F-2
Figure 6F-3
Figure 6F-4
Figure 6F-5
Figure 6F-6
Figure 6F-7
Figure 6H-1
Figure 6H-2
Figure 6H-3
Figure 6H-4
Figure 6H-5
Figure 6H-6
Figure 6H-7
Figure 6H-8
Figure 6H-9
Figure 6H-10
Figure 6H-11
Figure 6H-12
Figure 6H-13
Figure 6H-14
Figure 6H-15

2009 Edition - Revision 3

Typical Positions and Arrangements of Shared Signal Faces for Protected Only

MOdE RIZIE TUITIS ..eeeiiieeiiieeie ettt e et ette et e st esabeeenbeesnbeesneeeanes 481
Typical Position and Arrangements of Separate Signal Faces for Protected Only Mode

RIZNE TUITIS ettt ettt e b et e bt et et e bt e be e bt eeeenteentean 482
Typical Positions and Arrangements of Shared Signal Faces for Protected/Permissive

MOdE RIZIE TUITIS ..eeeiiieiiieeiie ettt st e et e st e et e s e st e e esbeesnbeesneeenneas 483
Typical Position and Arrangements of Separate Signal Faces with Flashing Yellow

Arrow for Protected/Permissive Mode and Protected Only Mode Right Turns .................... 484
Signal Indications for Approaches with a Shared Left-Turn/Right-Turn Lane and No

Through MOVEIMENL .......cccuiiiiiieiieeciteeiee ettt e st e ebte e ate e st eeseteeenbeesaseeeseeennnes 488
Typical Pedestrian Signal Indications ..........c..ccovevieriienieniininieiieiicece e 498
Pedestrian INETVALS ......c.ooiiiiiiiiiie ettt 500
Pushbutton LOCAtion ATEa........ccueirieiiieriiniieiieiieieee ettt ettt e 503
Typical Pushbutton LOCAtIONS ........cc.eeviuieiiiieiiieiiieerite st eiee et ettt eteeeaeeeneeeneees 504
Guidelines for the Installation of Pedestrian Hybrid Beacons on Low-Speed Roadways....... 512
Guidelines for the Installation of Pedestrian Hybrid Beacons on High-Speed Roadways..... 512
Sequence for a Pedestrian Hybrid BEacon .........c.ccccvvveiiiiiiiiiiiecieeeie e 513
Sequence for an Emergency-Vehicle Hybrid Beacon ............ccccoevciieriiiiniieniiniicciccieeeiees 517
Left-Turn Lane-Use Control SigNals ........c.cceoieiieiiiiiiniiniiiieieeieieeiecre e 528
Regulatory Signs on Low-Volume Roads..........ccceieiiieiiiniiiiiiieeeeeeeeeeeeeee e 536
Parking Signs and Plaques on Low-Volume Roads ...........ccccoeeeiiiiiiiniiiiiiieieceeeee e 537
Horizontal Alignment and Intersection Warning Signs and Plaques and Object

Markers on Low-Volume ROAdS ........ccocuiiiiiiiiiiiiiiiiieieeeeee ettt 538
Other Warning Signs and Plaques on Low-Volume Roads ...........c.cccceeveiiiiiinneinienceeeen. 540
Highway-Rail Grade Crossing Signs and Plaques for Low-Volume Roads.........c.cccccceeuennen. 544
Temporary Traffic Control Signs and Plaques on Low-Volume Roads ...........ccccceveevrnennnen. 547
Component Parts of a Temporary Traffic Control Zone ..........cc.ccceevveveenirnenneenieneencenen. 555
Types of Tapers and BUffer SPaces .........cooeerieiieiiiiieieeeeeeee e 558
Example of a One-Lane, Two-Way Traffic Taper........cccceecuveeciiicieerieeeieeeeeee e 561
Example of the Use of a STOP/SLOW Automated Flagger Assistance Device (AFAD)....... 572
Example of the Use of a Red/Yellow Lens Automated Flagger Assistance Device (AFAD).. 574
Use of Hand-Signaling Devices by Flaggers..........cooieiiiiiiiieiieiieieeeeeeeeeeee e 576
Height and Lateral Location of Signs—Typical Installations...........ccccceevevierciiercieecieeeeeennee. 583
Methods of Mounting Signs Other Than on POSES .........cccoociriiiiiiieenieieieecee e 584
Regulatory Signs and Plaques in Temporary Traffic Control Zones..........ccccoceevveviencnnnen. 586
Warning Signs and Plaques in Temporary Traffic Control Zones.........c..cecceeveverercveneneneene 590
Exit Open and Closed and Detour SiZNS.........ccveeceeeeiirerieeiieeiieerieeeieeereeereeeseeeeeeeseeeenenes 594
Advance Warning Arrow Board Display Specifications ..........cccceccveerieeniieeniiieniieesieeeeeee 604
ChannelizZing DEVICES ......cceeruiiiiiiiiiiiiieeeeet ettt ettt e 607
Work Beyond the Shoulder (TA-1) ....cc.ooiiiiiieieee ettt 637
BIaSting Zone (TA=2) ...coccueeeieeeieeeee ettt ettt e e e et e st e e saeessseesnseeessaesnsaesnseeeneas 639
Work on the SHOUIAErs (TA=3) ....coooieeeeeeeeeeeeeeee e e eeeae e e e eearee e e e e eeeannes 641
Short-Duration or Mobile Operation on a Shoulder (TA-4) .......ccccovviiriiiiniiiniiiieenieeeeee 643
Shoulder Closure on a Freeway (TA-5) .....ccooouiiiiiiieieeee et 645
Shoulder Work with Minor Encroachment (TA-60) ........oooooueeeieeiieeeeeee e 647
Road Closure with a Diversion (TA=7) ....ccccueeiiiieeeiieeeee e 649
Road Closure with an Off-Site Detour (TA-8) ......ccccuiiiieiiiieeiieeccieee e 651
Overlapping Routes with a Detour (TA-9) .......cccooiiiiiininiiiiiccce e 653
Lane Closure on a Two-Lane Road Using Flaggers (TA-10) .......cccceeveiveriienieeeieeee e 655
Lane Closure on a Two-Lane Road with Low Traffic Volumes (TA-11)......ccccocvveeeeeeecnnnnn... 657
Lane Closure on a Two-Lane Road Using Traffic Control Signals (TA-12)........ccccevveeenen. 659
Temporary Road Closure (TA-13) ....cc.iiiiiiieieieieeeeee ettt 661
Haul Road CrosSing (TA-14) ....ccueieiieeiieeiieeie ettt ste et e et e eeee e aeesaeesnseessseesnseessseensnas 663
Work in the Center of a Road with Low Traffic Volumes (TA-15) .....cccovvveiiieeeiiieieeeeeennnes 665

July 2022



2009 Edition - Revision 3

Figure 6H-16
Figure 6H-17
Figure 6H-18
Figure 6H-19
Figure 6H-20
Figure 6H-21
Figure 6H-22
Figure 6H-23
Figure 6H-24
Figure 6H-25
Figure 6H-26
Figure 6H-27
Figure 6H-28
Figure 6H-29
Figure 6H-30
Figure 6H-31
Figure 6H-32
Figure 6H-33
Figure 6H-34
Figure 6H-35
Figure 6H-36
Figure 6H-37
Figure 6H-38
Figure 6H-39
Figure 6H-40
Figure 6H-41
Figure 6H-42
Figure 6H-43
Figure 6H-44
Figure 6H-45
Figure 6H-46
Figure 6I-1
Figure 7A-1
Figure 7B-1
Figure 7B-2
Figure 7B-3
Figure 7B-4
Figure 7B-5
Figure 7B-6
Figure 7C-1
Figure 8B-1
Figure 8B-2
Figure §B-3
Figure 8B-4
Figure 8B-5
Figure 8B-6
Figure §B-7
Figure 8B-8
Figure 8B-9

Figure 8C-1

Figure 8C-2
Figure 8C-3

July 2022

Page TC-27
Surveying Along the Center Line of a Road with Low Traffic Volumes (TA-16).................. 667
Mobile Operations on a Two-Lane Road (TA-17) ....cccceeciiriieiiieeieeieeeeecieecee et 669
Lane Closure on a Minor Street (TA-18) .....uiiiiuiiiieiiiee ettt e 671
Detour for One Travel Direction (TA-19)......ccuiiriieiiieeiieeie et 673
Detour for a Closed Street (TA-20) ....ooioe et e e e e e eaaaeeee s 675
Lane Closure on the Near Side of an Intersection (TA-21) .......ooeevieviiviieeeeieiiiieeeeeeeeecieeeene. 677
Right-Hand Lane Closure on the Far Side of an Intersection (TA-22).......ccccceevvieernieinieennee. 679
Left-Hand Lane Closure on the Far Side of an Intersection (TA-23) .......ccooviiieiiiiieeeiieeeenns 681
Half Road Closure on the Far Side of an Intersection (TA-24) ......ccoovveeeeiieeeiieeeeeeeeeeeeennn. 683
Multiple Lane Closures at an Intersection (TA-25).....cccciiriieriiieiieerieeeee et 685
Closure in the Center of an Intersection (TA-26) .........coccviiieiiieeriiiiee et 687
Closure at the Side of an Intersection (TA=27) ....cc.ccccuieeiiieriieeiie e 689
Sidewalk Detour or Diversion (TA-28) .......eeeeiiiiiieeeie et 691
Crosswalk Closures and Pedestrian Detours (TA-29) ......cccoovveieeeieeeiieeeeee e 693
Interior Lane Closure on a Multi-Lane Street (TA-30) ......oooeeiiiieeiiiieeeiee e 695
Lane Closures on a Street with Uneven Directional Volumes (TA-31) .......cccceeeevveecieeenveenen. 697
Half Road Closure on a Multi-Lane, High-Speed Highway (TA-32) ......cccceevvveecieecieeieennen. 699
Stationary Lane Closure on a Divided Highway (TA-33) .....cccceoviieiieniieiiieeeeeieeeiee e 701
Lane Closure with a Temporary Traffic Barrier (TA-34) .....cccccocieviiviiniiniiiicieeeeeeee 703
Mobile Operation on a Multi-Lane Road (TA-35) ...ccccooiiiiiiiiiiiieieeeeeeeeeeee e 705
Lane Shift on a FreeWay (TA-30) ......cccciieiieeiiieieeeeeeeiee ettt ete et saeeste e e sseeeneeennnes 707
Double Lane Closure on a Freeway (TA-37)....ccoouiiiiiiiieiiie ettt 709
Interior Lane Closure on a Freeway (TA-38) ....ccccuioriiiiiiiiiiiieeeeeeeeeteereeeee e 711
Median Crossover on a Freeway (TA-39)......ccccoiririirininieiciiieeceneneeee e 713
Median Crossover for an Entrance Ramp (TA-40) ......cccceeviieeeiiiiiierieeeeeeeeeee e 715
Median Crossover for an Exit Ramp (TA-41) ..coooveiriiiiiiiiieeieeeeee et 717
Work in the Vicinity of an Exit Ramp (TA-42) ....ccooiiiiiiiiiiiceecceeeeeeee 719
Partial Exit Ramp Closure (TA-43) ....cooioiiieieieeeeee ettt 721
Work in the Vicinity of an Entrance Ramp (TA-44).......c.coovveriieiiiieeeeeie e 723
Temporary Reversible Lane Using Movable Barriers (TA-45) .....cccooeeviiniiiinniiiiieieeen. 725
Work in the Vicinity of a Grade Crossing (TA-46)......c..cccccevirniriiinieniiiieeeeeeeeeeeeee 727
Examples of Traffic Incident Management Area SIZNS........ccevverireerierireenienieneneeneenreneenns 729
Example of School Route Plan Map..........ccceeciieeiieriieniiecieeciee e seee e 734
SCHOOI ATEA SIZNS ..eeueiieiiieeiiie ettt ettt et e et e et e e tte e steesabeesnbeeenbeeenseeeseeesnseesnseenn 737
Example of Signing for a Higher Fines School Zone without a School Crossing................... 739
Example of Signing for a Higher Fines School Zone with a School Speed Limit ................. 740
Example of Signing for a School Crossing Outside of a School Zone .........c..cccceeveeveenennnenne 741
Example of Signing for a School Zone with a School Speed Limit and a School Crossing .. 742
In-Street Signs in SChOOL ATEAS ......coouiiiiiiiiiiiiiiieiieeeee et 743
Two-Lane Pavement Marking of “SCHOOL” ..........ccccoiiiiiiiiiiieieieeeeee e 746
Regulatory Signs and Plaques for Grade CroSSiNgs .......ccceecveeeveeereeerveenireenieesreesseesseeeenenes 755
Crossbuck Assembly with a YIELD or STOP Sign on the Crossbuck Sign Support............. 756
Crossbuck Assembly with a YIELD or STOP Sign on a Separate Sign Support................... 757
Warning Signs and Plaques for Grade CroSSings ..........cceeieerierierienienienienie e seesieesieeneeas 761
Example of an Emergency NOtification SiM .........coccveeriiieiiiieeiiieeieerieeeieeeieesieeeeeeeene e 763
Example of Placement of Warning Signs and Pavement Markings at Grade Crossings......... 767
Grade Crossing Pavement Markings ........c.ccooveoiiiiinioniiniiieiicceeeeie e 768
Example of Dynamic Envelope Pavement Markings at Grade Crossings.........c..cecceeveeveeueene. 769
Examples of Light Rail Transit Vehicle Dynamic Envelope Markings for Mixed-Use
F N F T4 1100157 11 SRS SUPRUPS 770
Composite Drawing of Active Traffic Control Devices for Grade Crossings Showing
CLRATAIICES ... teenteenttetee sttt ettt et et e bt e bt e bt e bt e bt et e et e e bt et e e bt e bt e bt enbe et e enbeebeenbeenseanseansean 772
Example of Location Plan for Flashing-Light Signals and Four-Quadrant Gates.................. 776
Light Rail Transit SIZNAlS........ceccuiiriiiiiiiiiiieeiie ettt e e aee e 781

Rev. 3



Rev. 3

Page TC-28

Figure 8C-4
Figure 8C-5
Figure 8C-6
Figure 8C-7
Figure 8C-8
Figure 8C-9
Figure 8C-10
Figure 8D-1
Figure 9B-1
Figure 9B-2
Figure 9B-3
Figure 9B-4
Figure 9B-5

Figure 9B-6
Figure 9B-7
Figure 9B-8
Figure 9C-1

Figure 9C-2
Figure 9C-3
Figure 9C-4
Figure 9C-5
Figure 9C-6
Figure 9C-7
Figure 9C-8
Figure 9C-9

Table 1-1

Table 1-2

Table 1A-1
Table 1A-2
Table 1A-3
Table 2A-1
Table 2A-2
Table 2A-3
Table 2A-4
Table 2A-5
Table 2B-1
Table 2B-2
Table 2C-1
Table 2C-2
Table 2C-3
Table 2C-4
Table 2C-5
Table 2C-6
Table 2D-1
Table 2D-2
Table 2E-1

2009 Edition - Revision 3

Example of Flashing-Light Signal Assembly for Pedestrian Crossings ..........ccccceeeevueerueennen. 783
Example of a Shared Pedestrian/Roadway Gate ............cceevoueeeiiireiieeniieenieenieeciee et 784
Example of a Separate Pedestrian Gate ...........ceeccveeeiieriiieniiieeiieeiieereeesreesieeereeeeeeenee e e 784
Examples of Placement of Pedestrian Gates ...........cccceveereeriieniieniieniieieeieeeeeieeeeee e 785
EXample Of SWINEZ GALES .....eeiuietiiiieiieiieieeiteet ettt ettt ettt ettt ettt e be e bt ebeeneeeneean 786
Example of Pedestrian Barriers at an Offset Grade Crossing..........ccocceereevveneneneenueneneenn 786
Examples of Pedestrian Barrier Installation at an Offset Non-Intersection Grade Crossing... 787
Example of Signing and Markings for a Pathway Grade Crossing .........cccceeceevveeveeverneeennen. 789
Sign Placement on Shared-Use Paths ..........ccccoeeeiiieiiiiiiiiiiiceeeeeee e 792
Regulatory Signs and Plaques for Bicycle Facilities .........c..coceviiniiniiniiniinienienieneeeee 795
Warning Signs and Plaques and Object Markers for Bicycle Facilities ..........ccccoceeeevcncncee 799
Guide Signs and Plaques for Bicycle FacCilities .........cccccoiriiienininiiniininecicnieneeceenceee 801
Example of Signing for the Beginning and End of a Designated Bicycle Route on a
Shared-Use Path ..........ccccoiiiiiiiiiiiic e 803
Example of Bicycle GUIde SIZNING .....cccceevevieriiieiieeiie et eie ettt esiee st sveeetee e enreeenees 804
Examples of Signing and Markings for a Shared-Use Path Crossing .........cccccecceeveeveencnnnen. 805
Example of Mode-Specific Guide Signing on a Shared-Use Path ..........cc.ccocceiiiiinnnnn. 807
Example of Intersection Pavement Markings—Designated Bicycle Lane with Left-Turn
Area, Heavy Turn Volumes, Parking, One-Way Traffic, or Divided Highway....................... 809
Examples of Center Line Markings for Shared-Use Paths..........cccccooceiviiniiiiniinninnincnnen. 810
Word, Symbol, and Arrow Pavement Markings for Bicycle Lanes..........c.ccccceveveecieenneennnn. 811
Example of Bicycle Lane Treatment at a Right Turn Only Lane ........c.cccooceeveeiininncnncnnen. 813
Example of Bicycle Lane Treatment at Parking Lane into a Right Turn Only Lane .............. 814
Example of Pavement Markings for Bicycle Lanes on a Two-Way Street.........c.cceccevuenuennene. 815
Bicycle Detector Pavement Marking .........c.coecueeeiieiniiiniiieniieniee ettt 816
Examples of Obstruction Pavement Markings ..........cccoecueerviieroiieeiieenieenieenieeeiee e 817
Shared Lane Marking .........ccceecueeeeieeriieenieesieesieeeeieeeiteeieeeseteessaeessseesbeessseesnsaessseesssessssesans 817
TABLES Page
Evolution of the MUTCD .....c.ooiiiiiieieee ettt sttt be e 12
Target Compliance Dates Established by the FHWA ... I-4
Acceptable ADDIEVIALIONS ......ceeiuiiiiiieriieiiieeite ettt ettt e et e e beeebeeebteesbaeesaaeesabeesnbeesnseeens 24
Abbreviations that Shall be Used Only on Portable Changeable Message Signs..................... 25
Unacceptable ADDIEVIAtIONS ......cuveeivieriieriieetieeste ettt esreesteeeseeeseeesseeessneessseessseessseesnseesnseeans 26
[umination of Sign EIEMENLS.......cc.coveiieiiiiriiieieiieieerneee et 29
Retroreflection of Sign EIEMENtS........cccceouiriiriiiiniininieicicneeccneneeece et 29
Minimum Maintained Retroreflectivity Levels........c.cccoieiiiiiiiiiiiininiiiciccececeeeieen 31
USE O SIZN SHAPES ..ceetieeiiieeiie ettt ettt et e e e s bt e et e e ateesbaeesaaeesabeesnneesnseeens 32
Common Uses Of SiZN COIOLS ......iiiiiiiiieiiieeiie ettt e et e e iee e e e seaeeseaeesaeessseesnaeessneens 33
Regulatory Sign and Plaque SiZeS........coecciieeciieeiiieiieiieesteeeee et eee e sseesaee e ens 46
Meanings of Symbols and Legends on Reversible Lane Control Signs ........ccccoceveeerieniennens 65
Categories of Warning Signs and Plaques...........cocceeevieniniiiiniininiceneneece e 104
Warning Sign and Plaque SiZes........cccooieriiiiiiiiiiiieieeceeeieeeee e 105
Minimum Size of Supplemental Warning Plaques .........cc..ccoceevieviiniiniiniinenniiiccceceene 107
Guidelines for Advance Placement of Warning Signs ..........ccccceeeveerieeenieeniieesiee e 108
Horizontal Alignment Sign SEIECTION .......c.eeecuieeriieiiieiiiecieeeiee e eeaee e s 110
Approximate Spacing of Chevron Alignment Signs on Horizontal Curves............ccccceeueene. 113
Conventional Road Guide Sign SiZeS........cccceeveririirieriininieicene et 139
Recommended Minimum Letter Heights on Street Name Signs ......c..cccceveeveenienienieneene. 163
Freeway or Expressway Guide Sign and Plaque Sizes .........ccccoeeevieniiniininninnennicececeene 186

July 2022



2009 Edition - Revision 3

Table 2E-2

Table 2E-3
Table 2E-4

Table 2E-5
Table 2F-1

Table 2G-1
Table 2H-1
Table 21-1

Table 2J-1

Table 2L-1
Table 2M-1
Table 2N-1
Table 3B-1
Table 3D-1
Table 3F-1

Table 4C-1
Table 4C-2
Table 4C-3
Table 4C-4
Table 4D-1

Table 4D-2
Table 5A-1

Table 6C-1
Table 6C-2
Table 6C-3
Table 6C-4
Table 6E-1

Table 6F-1

Table 6H-1
Table 6H-2
Table 6H-3
Table 6H-4
Table 7B-1
Table 8B-1

Table 9B-1

Table A2-1
Table A2-2
Table A2-3
Table A2-4

July 2022

Page TC-29

Minimum Letter and Numeral Sizes for Expressway Guide Signs According to

Interchange ClassSifICAtION ........cc.eiiieiieriiiieiee ettt an 188
Minimum Letter and Numeral Sizes for Expressway Guide Signs According to Sign Type.. 189
Minimum Letter and Numeral Sizes for Freeway Guide Signs According to Interchange

CIASSTICALION <.ttt ettt ettt ettt ettt ettt et e b et eaeeaeeenne s 190
Minimum Letter and Numeral Sizes for Freeway Guide Signs According to Sign Type ...... 191
Toll Facility Sign and Plaque Minimum SiZeS.........ccceevevieriiieriiieeiieenreesieeeieeeiee e eene e 237
Managed and Preferential Lanes Sign and Plaque Minimum Sizes........cc.ccccceeveeneeneeneennen. 254
General Information SIZN SIZES ...c..eeveieriririiriineeeeeeee ettt 292
General Service Sign and Plaque SIZes........ccccooieiiiiiiniiniiiiiieiccececeeeee e 299
Minimum Letter and Numeral Sizes for Specific Service Signs According to Sign Type......316
Example of Units of INfOrmation ...........coceeeriiiiiieniiieniieeiee ettt 328
Category Chart for Recreational and Cultural Interest Area Symbols..........ccceeevveecirrrreennnnn. 331
Emergency Management SIZN SIZES ....c..cooeerieriieniienienieenieeieeie ettt 343
Minimum Passing Sight Distances for No-Passing Zone Markings ...........ccccceveereeneeneennen. 353
Standard Edge Line and Lane Line Markings for Preferential Lanes............cccccoeieninninncns 418
Approximate Spacing for Delineators on Horizontal Curves .........cccccceceeveeveeieeneeneencnnen. 428
Warrant 1, Eight-Hour Vehicular VOIUME ..........ccccoviiiiiiiiiieeie e 440
Warrant 9, Adjustment Factor for Daily Frequency of Rail Traffic..........cccoovvevvvecivennnenen. 450
Warrant 9, Adjustment Factor for Percentage of High-Occupancy Buses.......c..cccecveverenncee 450
Warrant 9, Adjustment Factor for Percentage of Tractor-Trailer Trucks ......c..ccccoevecveninencene 450
Recommended Minimum Number of Primary Signal Faces for Through Traffic on

Approaches with Posted, Statutory, or 85"-Percentile Speed of 45 mph or Higher ............... 463
Minimum Sight Distance for Signal ViSibility.........cccceeeieriiieriiieiieeieeeeecieeeee e 463
Sign and Plaque Sizes on Low-Volume Roads ...........ccccvveriiiiiiiiiieeiecie e 534
Recommended Advance Warning Sign Minimum Spacing.........cccceceeveeneeneeneeneeneeneennens 556
Stopping Sight Distance as a Function of Speed...........ccooiiiiiiiiiiiiiiiiieceececeeeeeen 557
Taper Length Criteria for Temporary Traffic Control Zones ..........cccceeeeveeveeneecieneeneenen. 559
Formulas for Determining Taper Length .........ccocccooviiiniiiiiiiiiiieeeeee e 559
Stopping Sight Distance as a Function of Speed.........occvvvviieiiiiriieniieiiece e 577
Temporary Traffic Control Zone Sign and Plaque SizesS........cccovvveveerciierciieniiieeee e 580
Index to Typical APPLICATIONS .....eerueeiuieriieniieitietiet ettt ettt et b et enee s 634
Meaning of Symbols on Typical Application Diagrams .............cecceeveereeneeneeneeneeneeieeenn 635
Meaning of Letter Codes on Typical Application Diagrams ..........cccceeeeververveecieneeneenen. 635
Formulas for Determining Taper Length .........ccococooviiiiiiiiiiiiiiieecee e 635
School Area Sign and Plaque SiZeS.........cc.eeiueeriieeiiieeiieeiie ettt 735
Grade Crossing Sign and Plaque Minimum SiZeS .........ccceecueeeeiieereieeniieeniiesieeeieeeeeeeereenenes 754
Bicycle Facility Sign and Plaque Minimum SiZeS ........cccceveeveeriniriienenineeieneneneeneeneeeeenns 793
Conversion of Inches to MIllIMELErs ........cccueeiiiiiriiiieiie et A2-1
Conversion Of FEEt t0 METETS ......ceviiiiiiiiiiiiiieeite ettt ettt e st esbee e A2-1
Conversion of Miles to KilOMEters .........cccccoviiriiriiiiiniiiiirierceereceec et A2-1
Conversion of Miles per Hour to Kilometers/HOUr ..........cccvvviieeiieiniiiniienieecieeeee e A2-1

Rev. 3



Rev. 2

Rev. 3

Rev. 2

Page I-4 2009 Edition - Revision 3
Table 1-2. Target Compliance Dates Established by the FHWA
2009 MUTCD
Section zstﬁ:gtl"\)n#{ﬁg Specific Provision Compliance Date
Number(s)
R Implementation and continued use of an assessment or management
2A.08 Minimumg method that is designed to maintain regulatory and warning June 13, 2014*
. Retrorefiactivit sign retroreflectivity at or above the established minimum levels ?
Yy (see Paragraph 2)
; ; ; - January 17, 2013
Crashworthiness of sign supports on roads with posted speed limit of 2 !
2A.19 Lateral Offset p (date established in
50 mph or higher (see Paragraph 2) the 2000 MUTCD)
ONE WAY Signs New requirements in the 2009 MUTCD for the number and locations of
2B.40 (R6-1, R6-2) ONE WAY signs (see Paragraphs 4, 9, and 10) December 31, 2019
2C.06 through zﬁri:%rgr?,: Revised requirements in the 2009 MUTCD regarding the use of various December 31. 2019
2C.14 WarngiJn g Signs horizontal alignment signs (see Table 2C-5) ’
2E.31, 2E.33, Plaques for New requirement in the 2009 MUTCD to use E1-5aP and E1-5bP
and 2E.36 Left-Hand Exits plaques for left-hand exits December 31, 2014
Maintaining Implementation and continued use of a method that is designed 4 years from the
3A.03 Minimum to maintain retroreflectivity of longitudinal pavement markings effective date of this
Retroreflectivity (see Paragraph 1) revision of the MUTCD
June 13, 2014, or when
Yellow Change and | New requirement in the 2009 MUTCD that durations of yellow change tr"ggg %d{ﬁztmgﬂ,tizﬁ;?
4D.26 Red Clearance and red clearance intervals shall be determined using engineering il Crreeiitann lalter
Intervals practices (see Paragraphs 3 and 6) corridor, whichever
occurs first
June 13, 2014, or when
. . . timing adjustments are
. New requirement in the 2009 MUTCD that the pedestrian change i
4E.06 laa?\%eggﬁ2|l|g}1ear\slglss interval shall not extend into the red clearance interval and shall be mﬂ?;;gégg';ng:‘gfoﬂal
followed by a buffer interval of at least 3 seconds (see Paragraph 4) corridor, whichever
occurs first
Worker Safety New requirement in the 2009 MUTCD that all workers within the
6D.03** et e s right—?f-way shall wear high-visibility apparel (see Paragraphs 4, 6, December 31, 2011
and 7,
ok High-Visibility New requirement in the 2009 MUTCD that all flaggers within the
6E.02 Safety Apparel right-of-way shall wear high-visibility apparel December 31, 2011
*x Uniform of Adult New requirement in the 2009 MUTCD for high-visibility apparel for
7D.04 Crossing Guards adult crossing guards December 31, 2011
Grade Crossing : : -
. Retroreflective strip on Crossbuck sign and support (see Paragraph 7
8B.03, 8B.04 (C;sds%'ﬁ%lgoségns in Section 8B.03 and Paragraphs 15 and 18 in Section 8B.04) December 31, 2019
Crossbuck
Assemblies with . .
New requirement in the 2009 MUTCD for the use of STOP or YIELD
8B.04 SYi!c)E]LsDa? ';,g:gy 9 signs with Crossbuck signs at passive grade crossings December 31, 2019
Grade Crossings

* Types of signs other than regulatory or warning are to be added to an agency’s management or assessment method as resources allow.

** MUTCD requirement is a result of a legislative mandate.

Note: All compliance dates that were previously published in Table I-2 of the 2009 MUTCD and that do not appear in this revised table have

been eliminated.
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04 Other publications that are useful sources of information with respect to the use of this Manual are listed in
this paragraph. See Page i of this Manual for ordering information for the following publications (later editions
might also be available as useful sources of information):

“AAA School Safety Patrol Operations Manual,” 2006 Edition (American Automobile Association—AAA)
“A Policy on Geometric Design of Highways and Streets,” 2004 Edition (American Association of State
Highway and Transportation Officials—AASHTO)

“Guide for the Development of Bicycle Facilities,” 1999 Edition (AASHTO)

“Guide for the Planning, Design, and Operation of Pedestrian Facilities,” 2004 Edition (AASHTO)

“Guide to Metric Conversion,” 1993 Edition (AASHTO)

“Guidelines for the Selection of Supplemental Guide Signs for Traffic Generators Adjacent to Freeways,”

4th Edition/Guide Signs, Part II: Guidelines for Airport Guide Signing/Guide Signs, Part III: List of Control

Cities for Use in Guide Signs on Interstate Highways,” Item Code: GSGLC-4, 2001 Edition (AASHTO)

“Roadside Design Guide,” 2006 Edition (AASHTO)

“Standard Specifications for Movable Highway Bridges,” 1988 Edition (AASHTO)

“Traffic Engineering Metric Conversion Folders—Addendum to the Guide to Metric Conversion,” 1993

Edition (AASHTO)

10. “2009 AREMA Communications & Signals Manual,” (American Railway Engineering &
Maintenance-of-Way Association—AREMA)

11. “Changeable Message Sign Operation and Messaging Handbook (FHWA-OP-03-070),” 2004 Edition
(Federal Highway Administration—FHWA)

12. “Designing Sidewalks and Trails for Access—Part 2—Best Practices Design Guide (FHWA-EP-01-027),”
2001 Edition (FHWA)

13. “Federal-Aid Highway Program Guidance on High Occupancy Vehicle (HOV) Lanes,” 2001 (FHWA)

14. “Maintaining Traffic Sign Retroreflectivity,” 2007 Edition (FHWA)

15. “Railroad-Highway Grade Crossing Handbook—Revised Second Edition (FHWA-SA-07-010),” 2007
Edition (FHWA)

16. “Ramp Management and Control Handbook (FHWA-HOP-06-001),” 2006 Edition (FHWA)

17. “Roundabouts-An Informational Guide (FHWA-RD-00-067),” 2000 Edition (FHWA)

18. “Signal Timing Manual (FHWA-HOP-08-024),” 2008 Edition (FHWA)

19. “Signalized Intersections: an Informational Guide (FHWA-HRT-04-091),” 2004 Edition (FHWA)

20. “Travel Better, Travel Longer: A Pocket Guide to Improving Traffic Control and Mobility for Our Older
Population (FHWA-OP-03-098),” 2003 Edition (FHWA)

21. “Practice for Roadway Lighting,” RP-8, 2001 (Illuminating Engineering Society—IES)

22. “Safety Guide for the Prevention of Radio Frequency Radiation Hazards in the Use of Commercial
Electric Detonators (Blasting Caps),” Safety Library Publication No. 20, July 2001 Edition (Institute of
Makers of Explosives)

23. “American National Standard for High-Visibility Public Safety Vests,” (ANSI/ISEA 207-2006), 2006
Edition (International Safety Equipment Association—ISEA)

24. “American National Standard for High-Visibility Safety Apparel and Headwear,” (ANSI/ISEA 107-2004),
2004 Edition (ISEA)

25. “Manual of Traffic Signal Design,” 1998 Edition (Institute of Transportation Engineers—ITE)

26. “Manual of Transportation Engineering Studies,” 1994 Edition (ITE)

27. “Pedestrian Traffic Control Signal Indications,” Part 1—1985 Edition; Part 2 (LED Pedestrian Traffic
Signal Modules)—2004 Edition (ITE)

28. “Preemption of Traffic Signals Near Railroad Crossings,” 2006 Edition (ITE)

29. “Purchase Specification for Flashing and Steady Burn Warning Lights,” 1981 Edition (ITE)

30. “Traffic Control Devices Handbook,” 2001 Edition (ITE)

31. “Traffic Detector Handbook,” 1991 Edition (ITE)

32. “Traffic Engineering Handbook,” 2009 Edition (ITE)

33. “Traffic Signal Lamps,” 1980 Edition (ITE)

34. “Vehicle Traffic Control Signal Heads,” Part 1—1985 Edition; Part 2 (LED Circular
Signal Supplement)—2005 Edition; Part 3 (LED Vehicular Arrow Traffic Signal
Supplement)—2004 Edition (ITE)

35. “Uniform Vehicle Code (UVC) and Model Traffic Ordinance,” 2000 Edition (National Committee on
Uniform Traffic Laws and Ordinances—NCUTLO)

36. “NEMA Standards Publication TS 4-2005 Hardware Standards for Dynamic Message Signs (DMS) With
NTCIP Requirements,” 2005 Edition (National Electrical Manufacturers Association—NEMA)

37. “Occupational Safety and Health Administration Regulations (Standards - 29 CFR), General
Safety and Health Provisions - 1926.20,” amended June 30, 1993 (Occupational Safety and Health
Administration—OSHA)

38. “Accessible Pedestrian Signals— A Guide to Best Practices (NCHRP Web-Only Document 117A),” 2008
Edition (Transportation Research Board—TRB)

39. “Guidelines for Accessible Pedestrian Signals (NCHRP Web-Only Document 117B),” 2008 Edition (TRB)
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40. “Highway Capacity Manual,” 2000 Edition (TRB)
41. “Recommended Procedures for the Safety Performance Evaluation of Highway Features,”
(NCHRP Report 350), 1993 Edition (TRB)
42. “The Americans with Disabilities Act Accessibility Guidelines for Buildings and Facilities (ADAAG),”
July 1998 Edition (The U.S. Access Board)
| 43. “Methods for Maintaining Pavement Marking Retroreflectivity,” (FHWA-SA-22-028), 2022 Edition (FHWA)

Section 1A.12 Color Code
Support:

01 The following color code establishes general meanings for 11 colors of a total of 13 colors that have been
identified as being appropriate for use in conveying traffic control information. tolerance limits for each color are
contained in 23 CFR Part 655, Appendix to Subpart F and are available at the Federal Highway Administration’s
MUTCD website at http:/mutcd.fhwa.dot.gov or by writing to the FHWA, Office of Safety Research and
Development (HRD-T-301), 6300 Georgetown Pike, McLean, VA 22101.

02 The two colors for which general meanings have not yet been assigned are being reserved for future
applications that will be determined only by FHWA after consultation with the States, the engineering community,
and the general public. The meanings described in this Section are of a general nature. More specific assignments
of colors are given in the individual Parts of this Manual relating to each class of devices.

Standard:

03 The general meaning of the 13 colors shall be as follows:

Black—regulation

Blue—road user services guidance, tourist information, and evacuation route

Brown—recreational and cultural interest area guidance

Coral—unassigned

Fluorescent Pink—incident management

Fluorescent Yellow-Green—pedestrian warning, bicycle warning, playground warning, school bus

and school warning

Green—indicated movements permitted, direction guidance

Light Blue—unassigned

Orange—temporary traffic control

Purple—Ilanes restricted to use only by vehicles with registered electronic toll collection (ETC)

accounts

Red—stop or prohibition

L. White—regulation

M. Yellow—warning

Section 1A.13 Definitions of Headings, Words, and Phrases in this Manual
Standard:

01 When used in this Manual, the text headings of Standard, Guidance, Option, and Support shall be
defined as follows:

A. Standard—a statement of required, mandatory, or specifically prohibitive practice regarding a
traffic control device. All Standard statements are labeled, and the text appears in bold type. The
verb “shall” is typically used. The verbs “should” and ‘“may” are not used in Standard statements.
Standard statements are sometimes modified by Options.

B. Guidance—a statement of recommended, but not mandatory, practice in typical situations, with
deviations allowed if engineering judgment or engineering study indicates the deviation to be
appropriate. All Guidance statements are labeled, and the text appears in unbold type. The verb
“should” is typically used. The verbs “shall”’ and ‘“may’’ are not used in Guidance statements.
Guidance statements are sometimes modified by Options.

C. Option—a statement of practice that is a permissive condition and carries no requirement or
recommendation. Option statements sometime contain allowable modifications to a Standard or
Guidance statement. All Option statements are labeled, and the text appears in unbold type. The
verb “may” is typically used. The verbs ‘“‘shall” and “should” are not used in Option statements.

D. Support—an informational statement that does not convey any degree of mandate,
recommendation, authorization, prohibition, or enforceable condition. Support statements are
labeled, and the text appears in unbold type. The verbs ‘“shall,” “should,” and ‘“may” are not used
in Support statements.
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CHAPTER 3A. GENERAL

Section 3A.01 Functions and Limitations
Support:

01 Markings on highways and on private roads open to public travel have important functions in providing
guidance and information for the road user. Major marking types include pavement and curb markings,
delineators, colored pavements, channelizing devices, and islands. In some cases, markings are used to supplement
other traffic control devices such as signs, signals, and other markings. In other instances, markings are used alone
to effectively convey regulations, guidance, or warnings in ways not obtainable by the use of other devices.

02 Markings have limitations. Visibility of the markings can be limited by snow, debris, and water on or adjacent
to the markings. Marking durability is affected by material characteristics, traffic volumes, weather, and location.
However, under most highway conditions, markings provide important information while allowing minimal
diversion of attention from the roadway.

Section 3A.02 Standardization of Application
Standard:

01 Each standard marking shall be used only to convey the meaning prescribed for that marking in this
Manual. When used for applications not described in this Manual, markings shall conform in all respects
to the principles and standards set forth in this Manual.

Guidance:

02 Before any new highway, private road open to public travel (see definition in Section 1A.13), paved detour,
or temporary route is opened to public travel, all necessary markings should be in place.

Standard:

03 Markings that must be visible at night shall be retroreflective unless ambient illumination assures
that the markings are adequately visible. All markings on Interstate highways shall be retroreflective.

04 Markings that are no longer applicable for roadway conditions or restrictions and that might cause
confusion for the road user shall be removed or obliterated to be unidentifiable as a marking as soon
as practical.

Option:
05 Until they can be removed or obliterated, markings may be temporarily masked with tape that is
approximately the same color as the pavement.

Section 3A.03 Maintaining Minimum Pavement Marking Retroreflectivity

Standard:
01 Except as provided in Paragraph 5, a method designed to maintain retroreflectivity at or above
50 med/m?/Ix under dry conditions shall be used for longitudinal markings on roadways with speed limits
of 35 mph or greater.
Guidance:
02 Except as provided in Paragraph 5, a method designed to maintain retroreflectivity at or above 100 mcd/m?/lx

under dry conditions should be used for longitudinal markings on roadways with speed limits of 70 mph or greater.

03 The method used to maintain retroreflectivity should be one or more of those described in “Methods for
Maintaining Pavement Marking Retroreflectivity” (see Section 1A.11) or developed from an engineering study
based on the values in Paragraphs 1 and 2.

Support:

04 Retroreflectivity levels for pavement markings are measured with an entrance angle of 88.76 degrees and an
observation angle of 1.05 degrees. This geometry is also referred to as 30-meter geometry. The units of pavement
marking retroreflectivity are reported in med/m?/1x, which means millicandelas per square meter per lux.

Option:
05 The following markings may be excluded from the provisions established in Paragraphs 1 and 2:
A. Markings where ambient illumination assures that the markings are adequately visible;
B. Markings on streets or highways that have an ADT of less than 6,000 vehicles per day;
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C. Dotted extension lines that extend a longitudinal line through an intersection, major driveway,
or interchange area (see Section 3B.08);

D. Curb markings;

E. Parking space markings; and

F. Shared-use path markings.
Support:

06 The provisions of this Section do not apply to non-longitudinal pavement markings including, but not limited
to, the following:

A. Transverse markings;
B. Word, symbol, and arrow markings;
C. Crosswalk markings; and
D. Chevron, diagonal, and crosshatch markings.
07 Special circumstances will periodically cause pavement marking retroreflectivity to be below the minimum
levels. These circumstances include, but are not limited to, the following:
A. Isolated locations of abnormal degradation;
B. Periods preceding imminent resurfacing or reconstruction;
C. Unanticipated events such as equipment breakdowns, material shortages, and contracting problems; and
D. Loss of retroreflectivity resulting from snow maintenance operations.

When such circumstances occur, compliance with Paragraphs 1 and 2 is still considered to be achieved if a
reasonable course of action is taken to resume maintenance of minimum retroreflectivity in a timely manner
according to the maintaining agency’s method(s), policies, and procedures.

Section 3A.04 Materials
Support:

01 Pavement and curb markings are commonly placed by using paints or thermoplastics; however, other suitable
marking materials, including raised pavement markers and colored pavements, are also used. Delineators and
channelizing devices are visibly placed in a vertical position similar to signs above the roadway.

02 Some marking systems consist of clumps or droplets of material with visible open spaces of bare pavement
between the material droplets. These marking systems can function in a manner that is similar to the marking
systems that completely cover the pavement surface and are suitable for use as pavement markings if they meet the
other pavement marking requirements of the highway agency.

Guidance:

03 The materials used for markings should provide the specified color throughout their useful life.

04 Consideration should be given to selecting pavement marking materials that will minimize tripping or loss of
traction for road users, including pedestrians, bicyclists, and motorcyclists.

05 Delineators should not present a vertical or horizontal clearance obstacle for pedestrians.

Section 3A.05 Colors
Standard:
01 Markings shall be yellow, white, red, blue, or purple. The colors for markings shall conform to the

standard highway colors. Black in conjunction with one of the colors mentioned in the first sentence of
this paragraph shall be a usable color.

02 When used, white markings for longitudinal lines shall delineate:

A. The separation of traffic flows in the same direction, or
B. The right-hand edge of the roadway.

03 When used, yellow markings for longitudinal lines shall delineate:
A. The separation of traffic traveling in opposite directions,
B. The left-hand edge of the roadways of divided highways and one-way streets or ramps, or
C. The separation of two-way left-turn lanes and reversible lanes from other lanes.
04 When used, red raised pavement markers or delineators shall delineate:
A. Truck escape ramps, or
B. One-way roadways, ramps, or travel lanes that shall not be entered or used in the direction from
which the markers are visible.
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05 When used, blue markings shall supplement white markings for parking spaces for persons
with disabilities.

06 When used, purple markings shall supplement lane line or edge line markings for toll plaza approach
lanes that are restricted to use only by vehicles with registered electronic toll collection accounts.
Option:

07 Colors used for official route shield signs (see Section 2D.11) may be used as colors of symbol markings to
simulate route shields on the pavement (see Section 3B.20.)

08 Black may be used in combination with the colors mentioned in the first sentence of Paragraph 1 where a light-
colored pavement does not provide sufficient contrast with the markings.

Support:

09 When used in combination with other colors, black is not considered a marking color, but only a contrast-
enhancing system for the markings.

Section 3A.06 Functions, Widths, and Patterns of L.ongitudinal Pavement Markings
Standard:

01 The general functions of longitudinal lines shall be:

A. A double line indicates maximum or special restrictions,

B. A solid line discourages or prohibits crossing (depending on the specific application),
C. A broken line indicates a permissive condition, and

D. A dotted line provides guidance or warning of a downstream change in lane function.

02 The widths and patterns of longitudinal lines shall be as follows:

Normal line—4 to 6 inches wide.

Wide line—at least twice the width of a normal line.

Double line—two parallel lines separated by a discernible space.

Broken line—normal line segments separated by gaps.

Dotted line—noticeably shorter line segments separated by shorter gaps than used for a broken
line. The width of a dotted line extension shall be at least the same as the width of the line

it extends.

Support:
03 The width of the line indicates the degree of emphasis.

mEOFE

Guidance:

04 Broken lines should consist of 10-foot line segments and 30-foot gaps, or dimensions in a similar ratio of line
segments to gaps as appropriate for traffic speeds and need for delineation.

Support:
05 Patterns for dotted lines depend on the application (see Sections 3B.04 and 3B.08.)
Guidance:

06 A dotted line for line extensions within an intersection or taper area should consist of 2-foot line segments
and 2- to 6-foot gaps. A dotted line used as a lane line should consist of 3-foot line segments and 9-foot gaps.
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