








IMUTCD 11th Edition

Note: Indiana specific content is identified in blue type. Page TC-1

MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES

TABLE OF CONTENTS
Page

PART 1 GENERAL
CHAPTER 1A. GENERAL
Section 1A.01 PUrp0Se OF the IMUTECD.......ocoiiiieieeeee ettt ae s reeneesreene e e nneens 1
Section 1A.01.05  Purpose of the INdiana EdItiON ........cccociiiieiiiiiie s 1
Section 1A.02 Traffic Control Devices — General DESCHPLION ..........ccouivieiiiiiie e e 2
Section 1A.03 LIS L T 0= Lo O LT SRR 2
Section 1A.04 USE OF the IMIUTCD ...ttt ettt ettt et et ene e eesreeneeseeeneeneenne e 2
Section 1A.05 Relation to Other PUDHCALIONS ...........cciiiiiiiiiee e 3
Section 1A.06 Uniform Vehicle Code — Rules 0f the ROAd............cooiiiiiiiiiise e 3
CHAPTER 1B. LEGAL REQUIREMENTS FOR TRAFFIC CONTROL DEVICES
Section 1B.01 NALIONAT STANUAIT ...ttt sa et 4
Section 1B.02 State Adoption and CONTOIMANCE .......c.eiveii i eneas 4
Section 1B.03 COMPIIANCE OF DEVICES .....eiviieieiie sttt sttt st et e be e e srestaesaesreaneas 5
Section 1B.04 INEEIPIELATIONS ...ttt e et b e r e 6
Section 1B.05 EXPEITMENTALION ...t bbb nn e ne e 6
Section 1B.06 ChangeS tO the MUTECD ......c.ocieieiece ettt sresra e e sreeneas 9
Section 1B.07 INEEFIM APPIOVAIS.....c.eiiieeie ittt et e e e st e e te e besre e b e beaneesresreenes 9
Section 1B.08 Requesting Official Interpretations, Experiments, Changes to the MUTCD, or

INEEITM APPIOVAIS. ... 12
CHAPTER 1C. DEFINITIONS, ACRONYMS, AND ABBREVIATIONS

USED IN THIS MANUAL
Section 1C.01 Definitions of Headings Used in this Manual ..............ccccooveiiiiiiiiieccc e 13
Section 1C.02 Definitions of Words and Phrases Used in this Manual ..............ccoccooinininnnininncee 13
Section 1C.03 Meanings of Acronyms and Abbreviations Used in this Manual................cccooeiiinniinene, 29
CHAPTER 1D. PROVISIONS APPLICABLE TO TRAFFIC CONTROL

DEVICES IN GENERAL
Section 1D.01 Purpose and Principles of Traffic Control DEVICES.........cccccevviieve i 31
Section 1D.02 Responsibility and Authority for Traffic Control Devices ..........cccccvveievieii e 31
Section 1D.03 Engineering Study and Engineering JUdgmMENt...........ccoiiiiiiiiineieeeeese e 32
Section 1D.04 Design of Traffic CONrol DEVICES .......c..cviiiiiiiisieiteee e 33
Section 1D.05 LO70] (o] g 0o o [ SR 33
Section 1D.06 Public Domain, Copyrights, and Patents...........c.ccceevveieieiiieiesiese et 33
Section 1D.07 F AN AV 1Yo SO SSTSRSRO 34
Section 1D.08 Abbreviations Used on Traffic CONtrol DEVICES..........ccccueiriiiniienieesieeee e 34
Section 1D.09 Placement and Operation of Traffic Control DEVICES...........cccveveveiieiieie e 38
Section 1D.10 Maintenance of Traffic CONrOl DEVICES .........ccveiiiiiieie et 38
Section 1D.11 Crashworthiness of Traffic Control Devices and Other Roadside Appurtenances ................... 38
PART 2 SIGNS
CHAPTER 2A. GENERAL
Section 2A.01 Function and PUrpoSe OF SIgNS .......ccviiiiieiiiece et ne 39
Section 2A.02 Standardization of APPHCALION .........c.ciiiiiiiiii e 39
Section 2A.03 ClasSifiCatioN OF SIGNS........ciiiieii et be e e et nre e 40
Section 2A.04 [ C R o gl B o PSS 40
Section 2A.05 SPIES ...ttt 42



Page TC-2 IMUTCD 11th Edition
Section 2A.06 (000 ] (0] £ 3SR SSUTPRRS 43
Section 2A.07 3]0 T=T g o] 4SS 43
Section 2A.08 WVOTT IMIESSAGES ...ttt ette st s ettt ettt et e st et e s besbe e st e s be e st e tesbe e s e s beeseesteereentenbeersetestaeneenris 45
Section 2A.09 377101 010 ] SRR PSPRSN 46
Section 2A.10 SIGN BOIUETS ...t 47
Section 2A.11 Enhanced Conspicuity for Standard SIgNS..........ccoveeieiiinsee e 47
Section 2A.12 LEDs Used for Conspicuity Enhancement on Standard Signs...........ccccoovvvreniienencncieinnnene 49
Section 2A.13 Standardization OF LOCATION..........cviiiiiiiie et 50
Section 2A.14 Overhead Sign INSEAIALIONS ..........cvoiiiiciicece e 58
Section 2A.15 MOUNEING HEIGNT......eecece ettt e et re e e 58
Section 2A.16 L L O 1 = SRS 59
Section 2A.17 (@ T 0171 o] RPN 60
Section 2A.18 POSES 8N IMOUNTINGS ...ttt bbb b n e eneare s 60
Section 2A.19 IVTRINEENANCE. ...ttt bbbt bbbt s bt b e bt esb bbb e e s e e b e nne b 61
Section 2A.20 EXCESSIVE USE OF SIONS.....uiiiiiiiitiiic ettt st re et s be e be e srenreenes 61
Section 2A.21 Retroreflection and HUMINATION ........couoiiiiiiiiee e 61
Section 2A.22 Maintaining Minimum RetrorefleCtivity ...........c.cooiiiiiiieie e 62
Section 2A.23 Median Opening Treatments for Divided HIghWays ...........cccooiiiiiiiiiiicceeee e 63
CHAPTER 2B. REGULATORY SIGNS, BARRICADES, AND GATES
GENERAL
Section 2B.01 Application of REQUIALOIY SIgNS .....cveivieieiicese et 67
Section 2B.02 Design Of REGUIBLONY SIGNS.......cviiiiieieiece ettt srenns 67
Section 2B.03 Size OF REQUIALONY SIgNS ... .eiiiiiicice ettt e reenaenre s 67
Section 2B.04 STOP Sign (R1-1) and ALL-WAY PIaque (R1-3P) ....ccverieiiiririiiererieieeesesese e 74
Section 2B.05 YIELD SIQN (RL-2) ..ttt sttt sttt seese s ntestente e s eneeneanas 74
SIGNING FOR RIGHT-OF-WAY AT INTERSECTIONS
Section 2B.06 General CONSIABIATIONS ... ..cue e eiierie ettt ettt e st s e et e sbe et e saeeteestesreeneeneeaneenee e 75
Section 2B.07 Determining the Minor Road for Unsignalized INtersections ............ccccvvveerenenenesieiiensinnens 76
Section 2B.08 Right-of-Way Intersection Control ConSIAerations............ccoeoerrereeieiinienine e 76
Section 2B.09 NO INEErSECtION CONLIOL......eiiiiiiitiitiite ettt e e 77
Section 2B.10 YHEIA CONEION ..ttt bbb b et ettt e 77
Section 2B.11 MiINor ROAA StOP CONIOL.........cciiieiiie sttt sr e reenes 78
Section 2B.12 AlI-WaY SEOP CONTIOL.......oviiiiii et 78
Section 2B.13 All-Way Stop Control Warrant A: Crash EXPErienCe..........ccoveeverieiiiiiiiiise e 79
Section 2B.14 All-Way Stop Control Warrant B: Sight DIStANCE ............coereririieinisesese s 79
Section 2B.15 All-Way Stop Control Warrant C: Transition to Signal Control or

Transition to Yield Control at a Circular INterseCtion ............cooevereieiininiine e 79
Section 2B.16 All-Way Stop Control Warrant D: 8-Hour Volume (Vehicles, Pedestrians, Bicycles)............... 79
Section 2B.17 All-Way Stop Control Warrant E: Other FACOrS..........ccocviiiiiiiiieieeee e 79
Section 2B.18 STOP Sign or YIELD Sign PIaCemMENt..........ccccviiiiiiiciiieieeeree e 79
Section 2B.19 Yield Here To Pedestrians Signs and Stop Here For Pedestrians Signs (R1-5 Series)............... 81
Section 2B.20 In-Street and Overhead Pedestrian and Trail Crossing Signs (R1-6 and R1-9 Series) .............. 81
SPEED LIMIT SIGNS AND PLAQUES
Section 2B.21 Speed LimMIt SIgN (R2-1) ....oe ettt ettt sbe et et sae e e re e 84
Section 2B.22 Vehicle Speed Limit Signs and Plaques (R2-Y2, R2-2P SEri€S).......cccccveveriveiieiiesiieieseesiesvenes 87
Section 2B.23 Night Speed Limit PIague (R2-3P) .....cviiiiiie ettt 87
Section 2B.24 Minimum Speed Limit Plaque (R2-4P) and Combined Maximum and

Minimum Speed Limits Sign (R2-4Q) ........ccuviiriririiieieieieesese s 87
Section 2B.25 Higher Fines Signs and Plaque (R2-6P, R2-10, and R2-11) ........cccocviiiiniieneiesene e 87



IMUTCD 11th Edition Page TC-3

MOVEMENT AND LANE CONTROL SIGNS AND PLAQUES

Section 2B.26 Movement Prohibition Signs (R3-1 through R3-4, R3-18, and R3-27) ........cccccvviiiiiiiien, 89
Section 2B.27 Intersection Lane Control Signs (R3-5 through R3-8)........cccccovviiiiiiiicieciece e 91
Section 2B.28 Mandatory Movement Lane Control Signs

(R3-5, R3-5a, R3-7, R3-19 Series, and R3-20) and PIAQUES ...........cccerveiveiiirinine e 92
Section 2B.29 Optional Movement Lane Control Signs (R3-6 SEries) ........ccccovviiiieieieiiinise e 93
Section 2B.30 Advance Intersection Lane Control Signs (R3-8 SEri€s)........ccccvrerieiieiieiiiiinineneseseseeeees 93
Section 2B.31 RIGHT (LEFT) LANE MUST EXIT Signs (R3-33, R3-33a) .....ccccoovivininininene e 94
Section 2B.32 Two-Way Left-Turn-Only Signs (R3-9a and R3-9b) and PIaqUES ..........cccevvviverieieiiie e 94
Section 2B.33 BEGIN and END Plaques (R3-9¢P and R3-9dP) ........ccccceviiieiiieccce e 94
Section 2B.34 Reversible Lane Control Signs (R3-9e through R3-91) ........ccccooiiiiiiiiiieeeee 94
Section 2B.35 Jughandle Signs (R3-23, R3-24, R3-25, and R3-26 SEIES)........cccverueriiiierieieeieriesee e sieenie e 97
PASSING, KEEP RIGHT, AND SLOW TRAFFIC SIGNS
Section 2B.36 DO NOT PASS SigN (RA-1) ...ttt 102
Section 2B.37 PASS WITH CARE SigN (R4-2) ....oeuiieiiiieeiieeieeee ettt 102
Section 2B.38 KEEP RIGHT EXCEPT TO PASS Sign (R4-16), SLOWER TRAFFIC KEEP RIGHT

Sign (R4-3), and TRUCKS USE RIGHT LANE Sign (R4-5) .....coovviiiiiiieises e 102
Section 2B.39 Keep Right and Keep Left Signs (R4-7 Series and R4-8 SEri€s) .....ccccevvrveveveeiieneiiesieseens 102
Section 2B.40 STAY IN LANE Sign (R4-9).....ciuiiieci ettt sttt sttt nreane 104
Section 2B.41 RUNAWAY VEHICLES ONLY Sign (R4-10) ...ccueiiiiiiieieeieieee ettt 104
Section 2B.42 Slow Vehicle Turn-Out Signs (R4-12, R4-13,aN0d R4-14) ......cccviiiiiiiieiceeeese e 106
Section 2B.43 DO NOT DRIVE ON SHOULDER Sign (R4-17) and

DO NOT PASS ON SHOULDER Sign (R4-18) ....ccoiuiiiiieieiiiiineniese e s 106
Section 2B.44 ALL TRAFFIC Sign (R4-20) and RIGHT (LEFT) TURN ONLY Sign (R4-21).......cc.cecuenu. 106
SELECTIVE EXCLUSION SIGNS AND PLAQUES
Section 2B.45 Selective EXclusion Signs and PIAgUES...........ccveieiieieii i 107
DO NOT ENTER, WRONG WAY, ONE WAY, AND RELATED SIGNS AND PLAQUES
Section 2B.46 DO NOT ENTER Sign (R5-1)...ceiuiiteirieirieiiteisie e 109
Section 2B.47 WRONG WAY SigN (R5-13) .ecveiiiiiieiiiiecie ettt ste ettt ste e ste e tesre s e besnaesnennas 110
Section 2B.48 Wrong-Way Traffic Control at Interchange Ramps ..........cccvoveieiieieiecie e 111
Section 2B.49 ONE WAY Signs (RB-1 aN0 R6B-2)........c.cceiiiiiiieeieie e sttt se st sre e te e sve e sresresraesne s 114
Section 2B.50 Divided Highway Crossing Signs (R6-3 and R6-33) ..........ccevvririrerieiieieisise e 116
Section 2B.51 Roundabout Circulation Plagque (RB-5P) .........ccoiiiiiiiiiiiiiiscsiese et 118
PARKING, STANDING, STOPPING, AND EMERGENCY RESTRICTION SIGNS
Section 2B.52 Parking, Standing, and Stopping Signs (R7 and R8 SEries) .........cc.ccoviiriieieicisisenees 123
Section 2B.53 Design of Parking, Standing, and StOPPiNg SIGNS........cceoeeiriiniiireie e 123
Section 2B.54 Placement of Parking, Standing, and StOpPiNg SIgNS.........ccceoeiriiiriieneereeeee e 127
Section 2B.55 Emergency Restriction Signs (R8-4 and R8-7) .......ccccvveviiiiiieie e 127

PEDESTRIAN SIGNS
Section 2B.56 WALK ON LEFT FACING TRAFFIC and No Hitchhiking Signs (R9-1, R9-4, and R9-4a) 128

Section 2B.57 Pedestrian Crossing Signs (R9-2 and R9-3).......cccceiiiiieiiiiiiie e 128
Section 2B.58 Traffic Signal Pedestrian and Bicyclist Actuation Signs (R10-1 through R10-4

and R10-24 through RL0-26).........ccccuviiiiieieeieesie ettt s te st s sae e sresra e tesreenee s 128
TRAFFIC SIGNAL SIGNS AND PLAQUES
Section 2B.59 Traffic Signal Signs and Plaques (R10-5 through R10-30).........cccccvviievieniiiieieseeie e 131
Section 2B.60 No Turn on Red Signs (R10-11 Series, R10-17a, and R10-30).........ccccceveveeieneieeiese e 134

Section 2B.61 Ramp Metering Signs (R10-28 and R10-29) ..........cociiireriiieieisisesiesiesie e 135






IMUTCD 11th Edition Page TC-5
ROADWAY AND WEATHER-CONDITION WARNING SIGNS AND PLAQUES
Section 2C.26 BUMP and DIP Signs (W8-1 and WB8-2) ........ciiiiiiieieieieest e 173
Section 2C.27 SPEED HUMP SigN (WL7-1) ...ooiiieeie sttt st sttt sba e s re e enaesne s 173
Section 2C.28 PAVEMENT ENDS Sign (W8-3) ......eciiitiiiiie ittt sttt sne e 173
Section 2C.29 Shoulder Signs (W8-4, W8-9, W8-17, W8-23, and W8-25) .........ccecerrrriririreise e 173
Section 2C.30 Surface Condition Signs (W8-5, W8-7, W8-8, W8-11, W8-13, and W8-14) ...........cccccvvcveurnene 175
Section 2C.31 Warning Signs and Plaque for Motorcyclists (W8-15, W8-15aP, and W8-16)............ccccvnee. 175
Section 2C.32 NO CENTER LINE Sign (W8-12) .....ceeiiiieiiie ettt 175
Section 2C.33 NO TRAFFIC SIGNS Sign (W18-1) ....eoiiiieiiie ettt 175
Section 2C.34 Weather Condition Signs (W8-18, W8-19, W8-21, and W8-22)...........cccccevevveiieiiiiene e 176
TRAFFIC CONTROL AND INTERSECTION WARNING SIGNS AND PLAQUES
Section 2C.35 Advance Traffic Control Signs (W3-1, W3-2, W3-3, and W3-4)........cccccceveviveiiniireiesneee, 177
Section 2C.36 DRAW BRIDGE Sign (W3-6)....ccuiiiiiieiieie ettt ste et srestaesaesreenaesne e e 178
Section 2C.37 Advance Ramp Control Signal Signs (W3-7 and W3-8) ... 178
Section 2C.38 NEW TRAFFIC PATTERN and NEW SIGNAL OPERATION AHEAD Signs

(W23-2 QN0 W23B-28) .....ooveiiieiiiiiisieisie ettt b et b ettt n e e b e 178
Section 2C.39 WATCH FOR STOPPED TRAFFIC Sign (W26-1) .....ccoceoiiiiiiriiniiiiciniciseseese s 178
Section 2C.40 Reduced Speed Limit Ahead and Speed Zone Signs (W3-5, W3-5a, W3-5b, and W3-5c)....... 178
Section 2C.41 Intersection Warning Signs (W2-1 through W2-8) ..........ccveiiiiiiiiiie e 179
Section 2C.42 Actuated Advance Intersection Signs (W2-10 and W2-11) .......ccccooeviiniininineneeneeeeeees 180
Section 2C.43 Two-Direction Large ArroW Sign (WL-7) ....coeieireeieieeiese e 180
Section 2C.44 Traffic Signal Oncoming Extended Green Signs (W25-1 and W25-2) .......ccccccovveivinvncninnen. 181
MERGING, TWO-WAY TRAFFIC, AND NO PASSING WARNING SIGNS AND PLAQUES
Section 2C.45 Merge Signs and Plaque (W4-1, W4-5, and W4-53P) ..........cccciiiiiiiiiniieeeceee e 182
Section 2C.46 Added Lane Signs (W4-3 an0 W4-6) ........cccuiiriiiiiieeisesese e 183
Section 2C.47 Lane Ends Signs (W4-2 and WO-1)........coiiiiiiiiicie ettt st 183
Section 2C.48 Lanes Merge Signs (W9-4 and W4-8) .........ccceiiveiiii ittt 187
Section 2C.49 HEAVY MERGE FROM LEFT (RIGHT) Sign (W4-7).....ccooiiiiiieieeseeseseeee e 188
Section 2C.50 RIGHT (LEFT) LANE FOR EXIT ONLY Sign (W9-7)....coiiiiiiiiineeseeseisie e 188
Section 2C.51 TWO-Way Traffic SIgN (W6-3) ..o 189
Section 2C.52 Two-Way Traffic on a Three-Lane Roadway Signs (W6-5and W6-58) ............ccccvvrerennennee 190
Section 2C.53 NO PASSING ZONE Sign (W214-3).....ueiieie ettt ettt sae e sne e 190

MISCELLANEOUS WARNING SIGNS AND PLAQUES

Section 2C.54 Vehicular Traffic Warning Signs (W8-6, W11-1, W11-5, W11-8, W11-10, W11-11, W11-

12P, W11-14, W11-15, and WLL-158) ......ccueiuiiinieiieiisiisie sttt sttt 191
Section 2C.55 Non-Vehicular Warning Signs (W11-2, W11-3, W11-4, W11-6, W11-7, W11-9, and W11-

16 throUgN WLL-22).....ccee ettt sttt ettt et st e et e st e ae e beste et e s besnaestesteenaente s 192
Section 2C.56 Playground SigN (W15-1) ..ot 194
SUPPLEMENTAL PLAQUES
Section 2C.57 Use of Supplemental Warning PIAQUES ............cceiiiiiieie e s 195
Section 2C.58 Design of Supplemental Warning PIAQUES ..o 195
Section 2C.59 Advisory Speed Plague (W13-1P) and Confirmation Advisory Speed Plaque (W13-1aP)...... 196
Section 2C.60 NEW PlagUe (WL6-15P) .....ecuiiiiiiiiieiieieieiee ettt sttt se e stesne s s neenes 197
Section 2C.61 Distance Plaques (W16-2 Series, W16-3 Series, W16-4P, and W7-3aP)............cccccevvvvenennnn, 197
Section 2C.62 Supplemental Arrow Plaques (W216-5P and W16-6P)............ccccveivieeieie e 197
Section 2C.63 Diagonal Downward-Pointing Arrow Plagues (W16-7P and W16-7aP)............ccccceevvvvenennnn. 197
Section 2C.64 Hill-Related Plaques (W7-2 Series and W7-3 SEIES) .......cccvvverireiieieieeie e 197
Section 2C.65 Advance Street Name Plaque (W16-8P and W16-8aP)..........ccccccccvvveveieiiie e, 197
Section 2C.66 Traffic Does Not Stop Plaques (W4-4P SEIIES)......ccviiviieieiieie e se e st se s 198
Section 2C.67 IN ROAD and IN STREET Plaques (W16-1P and W16-1aP).........c.ccccoeevviieveieciecc e 198
Section 2C.68 EXCEPT BICYCLES Plague (WZ16-20P) .....ccviieiiiiiie et ste ettt s 198
Section 2C.69 Photo Enforced Plagques (W16-10P and W16-108P) ..........ccccerererieieiiiiinise e 198



Page TC-6 IMUTCD 11th Edition
OBJECT MARKERS

Section 2C.70 Object Marker Design and Placement HEIght............ccooveiiiiiiinincceeeee e 199
Section 2C.71 Object Markers for Obstructions within the Roadway............cccccveveviveieiieinece s 200
Section 2C.72 Object Markers for Obstructions Adjacent to the Roadway ............c.ccceevveveiievcieciese s, 200
Section 2C.73 Object Markers for ENds 0f ROAAWAYS ...........ooeireiiiiiiiiise e 200

CHAPTER 2D. GUIDE SIGNS—CONVENTIONAL ROADS

GENERAL DESIGN

Section 2D.01 Scope of Conventional Road Guide Sign Standards and Application ...........cccccoeevevevvieenene, 205
Section 2D.02 Color, Retroreflection, and HIUMINGLION ...t 205
Section 2D.03 SIZE OF SIGNS .. re et reere e 206
Section 2D.04 LEtIEriNgG SEYIE ... 206
Section 2D.05 SHZE OF LEHETING ...ttt 208
Section 2D.06 AMOUNTE OF LEGEN ...ttt 209
Section 2D.07 ADDIEVIALIONS ...t et 209
Section 2D.08 AATTOWVS <.ttt bk bbb bbb bR bt e bt bbbt e et et b e bbbt 213
ROUTE SIGNS AND AUXILIARY PLAQUES

Section 2D.09 Numbered HIghWay SYSIEMS ........ccuciiiiiicic ettt sne e 216
Section 2D.10 Route Signs and AUXIIAry PIAQUES..........ccciuiiiiiieiecie ettt 216
Section 2D.11 DeSIgN OF ROULE SIGNS.....c.viiiiiie ettt sttt e st e s s beereetenne e 216
Section 2D.12 Design of Route Sign AUXIlIary PIAQUES...........ccvoiiiiiieiieieese s 218
Section 2D.13 Junction Auxiliary Plague (M2-1P) ..o 219
Section 2D.14 Combination JuNCLION SIGN (M2-2) .....c..ooviiiiiii e 219
Section 2D.15 Cardinal Direction Auxiliary Plaques (M3-1P through M3-4P)..........cccoiiiiiininiininiiene 219
Section 2D.16 Alternative Route Auxiliary Plaques (M4-1P through M4-4P)..........ccccocvvviievieiii e, 220
Section 2D.17 ALTERNATE Auxiliary Plagues (M4-1P and M4-1aP).........cccccceiiiiiicieciece e 220
Section 2D.18 BY-PASS Auxiliary Plaque (IM4-2P) .........coiii sttt ettt 220
Section 2D.19 BUSINESS Auxiliary Plague (M4-3P) ......ccoiiiiiiiiiieie ettt 220
Section 2D.20 TRUCK AuXxiliary Plague (M4-4P) .........coou oottt 220
Section 2D.21 TO Auxiliary Plaque (IM4-5P) .......ooiiiee sttt 220
Section 2D.22 END AuXiliary Plagque (M4=6P) .........cccoiiieiiiiiiiie sttt 221
Section 2D.23 BEGIN Auxiliary Plague (M4-14P).........cocoiii ettt 221
Section 2D.24 TEMPORARY Auxiliary Plaques (M4-7P and M4-7aP) .........ccccoereiiiiniiniicieseeseeeens 221
Section 2D.25 Temporary Detour Signs and AuXiliary PIAQUES............cccooviiiiiiieiiiieese e 221
Section 2D.26 Advance Turn Arrow Auxiliary Plaques (M5-1P, M5-2P, and M5-3P).........cccccocevvneieiinnnn. 221
Section 2D.27 Lane Designation Auxiliary Plaques (M5-4P, M5-5P, and M5-6P) ...........ccccccocvviveieviseennn, 222
Section 2D.28 Directional Arrow Auxiliary Plagues (M6 SEFES) ......ccccveveveieeieiiie e ste e 222
SIGN ASSEMBLIES

Section 2D.29 ROULE SIgN ASSEMDIIES. ......cviiiieic ettt te e nre s 223
Section 2D.30 JUNCLION ASSEMDIY ...t sb e s re e resne e e e 223
Section 2D.31 Advance Route TUIN ASSEMDIY..........ccoiiiiiiiiie e 230
Section 2D.32 Directional ASSEMDBIY .......cvoiiiieieie e 230
Section 2D.33 Confirming or Reassurance ASSEMDIIES ..o 231
Section 2D.34 Trailblazer ASSEMDIY .......c.oiiii e 231
DESTINATION AND DISTANCE SIGNS

Section 2D.35 Destination and DIStANCE SIGNS........cuiiiiiiriiieie e 232
Section 2D.36 Destination SigNS (D1 SEIIES) ....cveveiiiiiiiirieite ettt 232
Section 2D.37 Overhead Arrow-per-Lane Destination GUIde SigNS.........ccccevviieieiecie e 234
Section 2D.38 Combination Lane-Use/Destination Overhead Guide Sign (D15-1).....cccccovvvveveivevieieieesiene. 237
Section 2D.39 Destination Signs at Circular INtErseCtioNS ...........coovevririieiisere e 238
Section 2D.40 Destination Signs at JUGNANAIES ..o 238
Section 2D.41 Destination Signs at Intersections with Indirect Turning Movements............cccovvverercienen 238






Page TC-8 IMUTCD 11th Edition

GUIDE SIGNING FOR INTERCHANGES

Section 2E.21 INtErchange GUIAE SIGNS ......oiieiiieciccte ettt sttt et e e s re e stesne e 304
Section 2E.22 Interchange EXit NUMDEIING .......oviiiiee e 304
Section 2E.23 Interchange Advance Guide Signs (E1-1 through E1-3) .......cccccovvviiiiiiieieie e 312
Section 2E.24 Interchange Sequence Signs (E9-1 and E9-2) .......ccccovviviiiiiiiece e 314
Section 2E.25 EXit Direction SigNS (B4 SEITES) ....eeeeieieeie ittt sttt see et eneeeenee e 316
Section 2E.26 Exit Gore Signs and Plagque (E5-1 SEIES).....cccvciveiiiieieiieieie sttt 319
Section 2E.27 Pull-Through Signs (E6-1 Series and EB-2 SErQi€S) ......cccvviverereeieieiieiese e siesee e sre e 320
Section 2E.28 Signing for Interchange Lane Drops without an Optional EXit Lane...........cccocveveeeieneennnnnns 321
Section 2E.29 Signing by Type of INtErChaNge ........ocvv i s 324
Section 2E.30 MINOK INEEICRANGE. ... ettt ettt e s te e e saesteebesreeraenaens 324
Section 2E.31 Diamond INTEICHANGE . .......e ettt sttt ne e eeeneens 333
Section 2E.32 Diamond Interchange in Urban Ar€a..........cccceiviiiiiii et 333
Section 2E.33 Cloverleal INTErChANGE ........ooee ettt neeneeenes 333
Section 2E.34 Cloverleaf Interchange with Collector-Distributor ROadways............ccovoveeeriereerenieieieneene 337
Section 2E.35 Partial Cloverleaf INterChange............cooiiiiiiiii e 337
Section 2E.36 Collector-Distributor Roadways for Successive INterchanges...........cccovoveeeerienieereniesieseneenes 337
Section 2E.37 Freeway-t0-Freeway INtErCRaNQES ..........ooiieeieieieee et 337
Section 2E.38 Freeway Split with Dedicated LaneS..........ccccuiiiiieiiiniiise e 344
Section 2E.39 Signing for Option Lanes at Splits and Multi-Lane EXitS ........cccccooovvoeieiiiiieeine e 344
Section 2E.40 Design of Overhead Arrow-per-Lane Guide Signs for Option Lanes..........cccccoevevervreerennnns 346
Section 2E.41 Design of Freeway and Expressway Diagrammatic Advance Guide Signs..........ccccooervevninne. 351
Section 2E.42 Signing for Intermediate and Minor Interchange Multi-Lane Exits with an Option Lane....... 356
Section 2E.43 Number of Signs at an Overhead Installation and Sign Spreading...........ccccooevviiinienienenenns 361
Section 2E.44 Closely-Spaced INTErCNANGES. ........ooviviieiiirie e 363
Section 2E.45 Guide Signing in Tunnels and Similar STIUCLUIES ........cc.ovovrieiiieee e 363
OTHER GUIDE SIGNS

Section 2E.46 Next Exit Plaques (E2-1P and E2-18P) ......cccooiiiiiiiieie e 364
Section 2E.47 POSt-INtEIChANGE SIGNS . .ecviiiicie ettt e esaesreenaenae s 364
Section 2E.48 Post-Interchange Distance Signs (E7-1 through E7-3) ........cooiiiiiiiiiieeeeee e 364
Section 2E.49 Post-Interchange Travel Time Sign (E7-4) ..ot 365
Section 2E.50 Distance and Travel Time Sign (E7-5) and Comparative Travel Time Sign (E7-6)................. 366
Section 2E.51 Supplemental Guide SigNS (E3 SEIES)......ueiiieeieieeiere et 366
Section 2E.52 Community Interchanges Identification Signs (E9-4 and E9-5).........cccccovvviiiiiiiiicciiiee 368
Section 2E.53 Next EXits Signs (E9-3 anNd E9-3).........ccceiiiiiiiiiiiee ettt 368
Section 2E.54 WeEigh StatioN SIGNING .....eooeieeie ettt ste e saesreeneesreeneeee e 370
Section 2E.55 Route Signs and Trailblazer ASSEMDIIES........ccvcviiiiieic e 370
Section 2E.56 Eisenhower Interstate System Signs (M1-10 and MZ1-10a) .........cccccevveveiiesiieve s 374
SIGNS FOR ROUTE DIVERSION BY VEHICLE CLASS

Section 2E.57 Signs for Route Diversion by Vehicle Class .........ccoooiiiiieiiieereee e 375
INTERFACE WITH CONVENTIONAL ROADWAY'S

Section 2E.58 Signing on Conventional Road Approaches and Connecting Roadways............c.cceovvveeennene. 377
Section 2E.59 Wrong-Way Traffic Control at Interchange Ramps .........ccooveeiiniineieere e 377
CHAPTER2F. TOLL ROAD SIGNS

GENERAL

Section 2F.01 SCOPE. ottt s 380
Section 2F.02 Sizes of Toll Road Signs and Electronic Toll Collection (ETC) System Pictographs.............. 380
Section 2F.03 Use 0Ff ColOr ON TOH SIgNS ....ecvveie ettt st sae s 380
REGULATORY SIGNS

Section 2F.04 Regulatory Signs for TOH PIAZAS ...........ccccueiiiieiiiiee et 383

Section 2F.05 Electronic Toll Collection (ETC) Account-Only Regulatory Sign and
Plaque (R3-31 N0 R3-32P).......c.iiiiiiieiiieiieieieie ettt 384



IMUTCD 11th Edition Page TC-9
WARNING SIGNS
Section 2F.06 Pay Toll and Take Ticket Advance Warning Signs (W9-6 and W9-6€) ...........cccceevrivnvricnnne. 385
Section 2F.07 Pay Toll and Take Ticket Advance Warning Plaques (W9-6bP, W9-6dP, and W9-6gP)......... 385
Section 2F.08 Stop Ahead Pay Toll and Take Ticket Warning Signs (W9-6a and W9-6f) ..............ccccevenene. 385
Section 2F.09 Stop Ahead Pay Toll and Take Ticket Warning Plaques (W9- 6¢P and W9-6hP)................... 387
Section 2F.10 LAST EXIT BEFORE TOLL Warning Plaques (W16-16P and W16-16aP) .............c.ccceve.. 387
Section 2F.11 TOLL Warning Plague (WL6-17P) ....c..oiieieie ettt nee e 387
GUIDE SIGNS
Section 2F.12 Toll Facility and Toll Plaza Guide Signs — General............ccccooiiiiiiiiniieicccese e 388
Section 2F.13 Electronic Toll Collection (ETC) Signs — GeNeral..........ccoovieriiiiiiininise e 393
Section 2F.14 Advance Signs for Conventional TOll PIazZas............cccoviveieieieeii i 399
Section 2F.15 Advance Signs for Toll Plazas on Diverging Alignments from

Open-Road ETC AcCoUNt-ONlY LANES.........c.coviiiiieiiiiee e se ettt s 399
Section 2F.16 TOI Plaza CanOPY SIGNS .......eoveieieiiiieiesiesie ettt sn e nne s 402
Section 2F.17 Guide Signs for Entrances to Electronic Toll Collection (ETC) Only Facilities...................... 402
Section 2F.18 Guide Signs for ETC-Only Entrance Ramps to Non-Toll Highways ...........c.ccocvvneieicnnnnn 403
Section 2F.19 ETC Account Program INfOrmation SigNS..........cccveveiiiieiiieiie e 404
CHAPTER 2G. PREFERENTIAL AND MANAGED LANE SIGNS
GENERAL
Section 2G.01 B T0T0] o T T TT ST P PRSP 406
Section 2G.02 Sizes of Preferential and Managed Lane SIgNS..........coeveieiiiiininenenereeeese e 406
REGULATORY SIGNS
Section 2G.03 Regulatory Signs for Preferential Lanes — General.........c.ccccoovevievviieie i, 409
Section 2G.04 Vehicle Occupancy Definition Signs (R3-10 Series and R3-13 SEri€s) ........ccocuvvrererrerveivennnn. 412
Section 2G.05 Preferential Lane Operation Signs (R3-11 Series and R3-14 SEries)........ccccuovvvrrerienereieieanas 415
Section 2G.06 Preferential Lane Advance Signs (R3-12, R3-12e, R3-12f, R3-15, R3-153a, and R3-15d)......... 417
Section 2G.07 Preferential Lane Ends Signs (R3-12a, R3-12b, R3-12c, R3-12d, R3-12g, R3-12h, R3-15b,

WARNING SIGNS AND PLAQUE

Section 2G.08
Section 2G.09

GUIDE SIGNS

Section 2G.10
Section 2G.11
Section 2G.12
Section 2G.13
Section 2G.14
Section 2G.15

Section 2G.16
Section 2G.17
Section 2G.18
Section 2G.19
Section 2G.20
Section 2G.21
Section 2G.22
Section 2G.23

T T Lo T TSSO 417
Warning Signs on Median Barriers for Preferential Lanes ...........ccccoeevviveveiieiievie e 418
High-Occupancy Vehicle (HOV) Plague (W216-11P) .......cccccooiriiriirinenieieieisesesesie e 419
Preferential Lane Guide Signs — GENEIAL..........cc.ciiiiiiieie et 420
Signing for Initial Entry Points to Preferential Lanes...........c.ccocoveiireiniicinicne e 423
Signing for Intermediate Entry Points to Preferential Lanes............ccocoovviiinieiiienenecenn, 423
Signing for Egress from Preferential Lanes to General-Purpose Lanes..........cccccevevvverernenens 428
Signing for Direct Entrances to Preferential Lanes from Another Highway...........c..ccccce.... 429
Signing for Direct Exits from Preferential Lanes to Another Highway ...........cccccoocviiviinnnnne 429
MANAGED LANE SIGNS, PLAQUES, AND LANE-USE CONTROL SIGNALS
Signs for Managed Lanes — GENEral ............ccoviiiiiiieneceee e 434
Signs for Priced Managed Lanes — General ... 434
Regulatory Signs for Priced Managed LanesS..........cccocviveiiiiiieie e 435
Guide Signs for Priced Managed LaNES..........ccoviiriierinieieeeesese e 435
Signs for Part-Time Travel on a Shoulder — General ............ccoooriiiiiiiicic e 447
Regulatory Signs and Plaques for Part-Time Travel on a Shoulder............ccccoveieiiiiennnenn. 447
Warning Signs for Part-Time Travel on a Shoulder ... 454
Guide Signs for Part-Time Travel 0na ShOUlder..........cccoveveiiiicic e 454
Lane-Use Control Signals for Part-Time Travel ona Shoulder ...........c.cccovevivieveiinice e 455

Section 2G.24
Section 2G.25
Section 2G.26

Lane-Use Control Signals for Active Lane Management on Freeways and Expressways........ 455
Variable Speed Limits for Active Traffic Management on Freeways and Expressways.......... 457



Page TC-10 IMUTCD 11th Edition
CHAPTER 2H. GENERAL INFORMATION SIGNS
Section 2H.01 RS T0T0] 0TS PRPTPR PR 459
Section 2H.02 Sizes of General INFOrmation SIGNS .........ccooviiiiieie e e 460
Section 2H.03 F N 0 To] AT (o PSS 460
Section 2H.04 Traffic Signal SPeed SIGN (11-1) ....co it 460
Section 2H.05 Jurisdictional Boundary SigNS (12-1) ....cc.eoeeieiieie e 462
Section 2H.06 Geographical Feature SigNS (12-2) .......oveiiie et 462
Section 2H.07 )L IV AY L= (o] T o PSS 462
Section 2H.08 Future Interstate Corridor Signs (12-4 and 12-48) ..........cccvevevieieeiene e 463
Section 2H.09 Project INformation Sign (12-5).....c.cciiiiiiiiiieiee e 464
Section 2H.10 Grade-Separated Roadway Identification Signs (12-3 and 12-38) .........ccccovvvvirinenenenicenn 464
Section 2H.11 Reference Location Signs (D10-1 through D10-3) and

Intermediate Reference Location Signs (D10-1a through D10-3a) ........ccceovvvierineniniciieininns 466
Section 2H.12 Enhanced Reference Location Signs (D10-4) and

Intermediate Enhanced Reference Location Signs (D10-5) ........cccceveiiiiiniiiineneneieeeeas 467
Section 2H.13 Acknowledgment Signs and Plaques (120 SEIES) ......cuevveiiiiieeieeeeiee e 468
Section 2H.14 Alternative Fuels Corridor Sign (D9-19).......ccciiiiiiiii e 471
CHAPTER 21I. GENERAL SERVICE SIGNS
Section 21.01 Sizes Of GENEral SEIVICE SIGNS .....viviiiiiiciece ettt ae e esreene s 475
Section 21.02 General Service Signs for Conventional ROAGS.............cccvveviiiiiicie s 475
Section 21.03 General Service Signs for Freeways and EXPreSSWAYS .........cccurererrerieriereeiesiesesiesiesseneeeenens 480
Section 21.04 Interstate Oasis SigniNg (D5-12 SEIES) .....cuiiiireririerieieisise st 483
Section 21.05 Rest Area and Other Roadside Area Signs (D5-1 through D5-11 Series) ......cc.ccoevvvrerveeenenn. 484
Section 21.06 Brake Check Area Signs (D5-13 and D5-14) .......oiiiieiiieee et 484
Section 21.07 Chain-Up Area Signs (D5-15aNnd D5-16) ......cccceoriirieeieeiesesee e 486
Section 21.08 Tourist Information and Welcome Center Signs (D5-7 Series and D5-8) .........ccccceevvveeenene. 486
Section 21.09 Radio Information Signing (D12-1 SEIIES)........couereiierereeereeeeneseeeeste e seesteaee e eree e seeas 487
Section 21.10 Channel 9 Monitored Sign (D212-3) ......cciiieiiiiee ettt e ees 488
Section 21.11 EMERGENCY CALL 911 Sign (D12-4) ...ooceieiieieieieeeeee et 488
Section 21.12 TRAVEL INFO CALL 511 Signs (D12-5and D12-58).......c.cccccurirererierieieenesesesieseeneenennens 489
Section 21.13 Roadside ASSIStANCE SIgN (DL12-6) ......coviieiiiieeeieeie ettt s nae s 489
Section 21.14 Carpool and Ridesharing Signing (D12-2).........ccceviviiieiiiiiieieieiee et 489
Section 21.15 Signing for Truck Parking Availability (D9-16b through D9-16€)............ccccceviviverereciesiene 489
CHAPTER 2J.  SPECIFIC SERVICE SIGNS
Section 2J.01 = T 1] o] |11 2SS PPSRSN 492
Section 2J.02 A o] o] [ To%: L1 ] o PSSR 493
Section 2J.03 Logos and Business Identification Sign Panels ..........ccccooviriiiiiniiiie e 496
Section 2J.04 Number and Size of Signs and Business Identification Sign Panels............cccccoevevevviiveiennens 498
Section 2J.05 T30 I =] T USSR 499
Section 2J.06 SIgNS At INEEICHANGES. ... vecvie et sre et aeeneenrs 499
Section 2J.07 SiNGIE-EXit INTEICRANGES ... .cve ettt sre et nrenrs 500
Section 2J.08 DoUDIE-EXit INTEICNANGES. ... ecveeiveitieie ittt st ra et e be s esaesreenaenre s 501
Section 2J.09 Collector-Distributor Roadways for Successive INterchanges............cocooeveerienineneneneeeenns 501
Section 2J.10 Specific Service Trailblazer SIgNS........cvoviiii e 503
Section 2J.11 SIGNS AL INTEISECTIONS. .....evevieiesie sttt bbbttt 503
Section 2J.12 ST T[T 1o ] 2SS 504
CHAPTER 2K. TOURIST-ORIENTED DIRECTIONAL SIGNS
Section 2K.01 PUrpose and APPHICALION.........ccii it re e 505
Section 2K.02 =TS T o TSSO RUSPRSN 505
Section 2K.03 Style and Size OF LELEIING ...c.vovviiicie et 506
Section 2K.04 Arrangement and SiZ€ OF SIGNS.......ccveiiii i e 508
Section 2K.05 F oAV LA (oI o PSSP 508
Section 2K.06 ST T | oo LA o] TSSO P 508
Section 2K.07 RS 30 0] 1oy 509



IMUTCD 11th Edition Page TC-11
CHAPTER 2L..  CHANGEABLE MESSAGE SIGNS
Section 2L.01 Description of Changeable MeSSage SIgNS ........covieiieiieiiiiisesese e 510
Section 2L..02 Applications of Changeable MeSSage SIgNS........ccviiiieriieeieie e 510
Section 2L..03 Legibility and Visibility of Changeable Message Signs..........cccvcvevvieeievecieene e 512
Section 2L.04 Design CharacteristiCs OF IMESSATES . ........cvruirririirrerieresiee ettt 513
Section 2L.05 Message Length and Units of INfOrmation.............ccooeiiiiniiiie e 514
Section 2L..06 TrAVE] TIME MEBSSAGES. ... e eueereeetierie et etieste et et e te e este st et e steateestesseeseeseeereeeeseeeneesbeaseeneesaeaneenneas 516
Section 2L.07 Traffic Safety CampPaign IMESSAGES. .....c.vuuviiriiriirierie ettt bt 519
Section 2L.08 Permanently-Located Changeable MeSSage SigNS.......c.ooviiiiriienerieiieieeesese e 519
CHAPTER 2M. RECREATIONAL AND CULTURAL INTEREST AREA SIGNS
Section 2M.01 RS0 0SSOSR 520
Section 2M.02 Application of Recreational and Cultural Interest Area Signs........cccveveveeveseeieesesieesieenean, 520
Section 2M.03 Regulatory and Warning SigNS .......cceiveieieeieie sttt re e sre e aesre e 520
Section 2M.04 General Design Requirements for Recreational and

Cultural Interest Area Symbol GUITE SIgNS........cciiiiiiiieiieiee e 520
Section 2M.05 SYMDOI SIGN SIZES. ...t r e 521
Section 2M.06 Use Of EAUCALIONAI PIAGUES.........ccveiiiiieiiesie ettt s st 522
Section 2M.07 Use of Prohibitive Circle and Diagonal for Non-Road Applications...........cccccevvvvevieivieenns 522
Section 2M.08 Placement of Recreational and Cultural Interest Area Symbol Signs.........cccceevevveieevenienenn, 523
Section 2M.09 DeStiNAtIoN GUITE SIGNS.......c.veuiiiiiiiiieriisie et 523
Section 2M.10 Memorial or DediCation SIGNING.........cviiiiriiieieieei e 530
CHAPTER 2N.  EMERGENCY MANAGEMENT SIGNS
Section 2N.01 EMergency ManagemeNt.........o ittt sttt bbb b e an e e 531
Section 2N.02 Design and Use of Emergency Management SIgNS.........ccooveiriiinenenenieiesesesesesre e 531
Section 2N.03 Evacuation Route Signs (EML SEIIES) ...ccuveviiiiiieieiieie ettt 532
Section 2N.04 AREA CLOSED Sign (EM2-1).....ciiiiiiiiie ettt sttt 533
Section 2N.05 TRAFFIC CONTROL POINT Sign (EM2-2) ..ot 533
Section 2N.06 MAINTAIN TOP SAFE SPEED Sign (EM2-3)......ccoiiiiiiiiiiie e 533
Section 2N.07 Permit Required Sign (EM2-4).......cco i e 534
Section 2N.08 Emergency Aid Center Signs (EM3-1 SEIES).......cccouiiiiierieieisisesese e 534
Section 2N.09 Shelter Directional SigNs (EM4-1 SEIIES) .....ecveveiiiii ittt 534
PART 3 MARKINGS
CHAPTER 3A. GENERAL
Section 3A.01 Standardization of APPHCALION .........cc.oiiiiiiii e 537
Section 3A.02 IVIBEETTAIS ...ttt bbbttt bbbt b ere s 537
Section 3A.03 (010] 0] £SO UP PO 537
Section 3A.04 Functions, Widths, and Patterns of Longitudinal Pavement Markings...........ccccccooveveiivivenns 538
Section 3A.05 Maintaining Minimum Pavement Marking Retroreflectivity............ccccoovvnninnencicinen, 538
CHAPTER 3B. PAVEMENT AND CURB MARKINGS
Section 3B.01 Yellow Center Line Pavement MarkingsS..........ccoccevveieiiiieiiiise e 540
Section 3B.02 Warrants for YelloW Center LINES........co.oiiiiiiiiieiese et 542
Section 3B.03 No-Passing Zone Pavement Markings .........c.cououririiereieieisese e 542
Section 3B.04 Yellow Pavement Markings for Reversible Lanes ... 543
Section 3B.05 Pavement Markings for Two-Way Left-TUurn Lanes..........cccoevvirininiieneeeesesese s 543
Section 3B.06 White Lane Line Pavement Markings..........coovcveviiiiiieie et 546
Section 3B.07 White Lane Line Markings for Non-Continuing Lanes...........ccoccvierenireiinisienesesesiesnees 548
Section 3B.08 ChanNElIZING LINES .......oiviiiiiiiieeee ettt 553
Section 3B.09 Edge Line Pavement Markings .........coooeeiiininiseseseeeee e 562
Section 3B.10 Warrants for Use Of EAQE LINES ........ooiiieiiie ettt 562
Section 3B.11 Application of Pavement Markings through Intersections or Interchanges..............ccccvceveue.n. 563



Page TC-12 IMUTCD 11th Edition
Section 3B.12 Lane-RedUCtioN TraNSITIONS ........c.uiiiiiiee et see sttt seeste s e saesreeneeseeenee e e
Section 3B.13 Approach Markings for ODSIIUCTIONS. ...........civiireieieieise s
Section 3B.14 Raised Pavement Markers — GENEIal ..........cccooiiiiiiiiiiiis e
Section 3B.15 Raised Pavement Markers as Vehicle Positioning Guides with

Other Longitudinal Markings ..........cceoereeiieiniiiieneseesese e
Section 3B.16 Raised Pavement Markers Supplementing Other Markings ...........ccccoeeevveinininenesescees
Section 3B.17 Raised Pavement Markers Substituting for Pavement Markings.............cccoovvvneniicncnennn
Section 3B.18 Curb Markings for Parking ReguIations.............cccvvviieiiiieicce e
Section 3B.19 Yo oI a0 I 1= o USSR
Section 3B.20 Word, Symbol, and Arrow Pavement Markings — General ...........cccccovvvveieveieenese s,
Section 3B.21 WOrd Pavement IMAIKINGS ........coviiiiieie e
Section 3B.22 Symbol Pavement Markings.........ooiiiieieieeeesise e
Section 3B.23 LLANE-USE AITOWS ...ttt ettt sttt sttt bttt b e sb et bt e e sb e et e e sbe e sbeesbeesbbesabeenbeenbeenbeesree e
Section 3B.24 WVIONG-WWAY ATTOWS ...ttt ettt ettt st e sste sttt et e s te e e saeesae e sbeesbeesreeanbesnbeanbeebeenreenreeans
Section 3B.25 Chevron and Diagonal Markings ........cccceveieeieiesieeie et st sre e
Section 3B.26 Do Not Block Intersection Markings ........c.cccceieaiieiiiieiiii e
Section 3B.27 Parking SPace MarkiNgS .........ooeieieieieisise et
Section 3B.28 Speed RedUCTION MATKINGS ......ovieeiiieiisii e
Section 3B.29 Speed Hump and Speed Table Markings ..........ccoooeiiiiiiineees e
Section 3B.30 Advance Speed Hump and Speed Table Markings ..........ccccoovvvviiviiiieie s
Section 3B.31 Markings for a Diamond Interchange with a Transposed Alignment Crossroad ....................
CHAPTER 3C. CROSSWALK MARKINGS
Section 3C.01 GBNBIAL ...t bbbttt bbbt
Section 3C.02 Application of Crosswalk Markings...........ccocvieiiiieie i
Section 3C.03 Design of CrossWalk MarkingS.........c.civiieiiiieiiiiie et re e
Section 3C.04 Transverse LiNg CroSSWAIKS...........ooiiiiiiiiieiie e
Section 3C.05 High-VisiDility CroSSWAaIKS ..........c.coviiiiiiiiiiieeee e
Section 3C.06 Longitudinal Bar CroSSWaLKS.............ccveiiiiiiiieieseieeeee s
Section 3C.07 Ladder CrOSSWALKS. ........cueiieeie ettt ettt ste et e e saeeneeeesneeneenee e
Section 3C.08 Bar Pail CrOSSWaLKS.......c.ciiiiiiiiiiieee bbb
Section 3C.09 Crosswalk Markings at Circular INterseCtions ...........ccccvvvereiiviiie s
Section 3C.10 Crosswalks for Exclusive Pedestrian Phases that Permit Diagonal Crossings............cccceeve.e..
Section 3C.11 Crosswalks at Diamond Interchanges with a Transposed Alignment Crossroad ....................
Section 3C.12 Pedestrian 1S1ands and MeAIANS ..........cccviiiiiieieie e
CHAPTER3D. CIRCULAR INTERSECTION MARKINGS
Section 3D.01 (1= 0T ] - | S
Section 3D.02 White Lane Line Pavement Markings for Roundabouts ..............ccoeoeiiiiiiiincncccee
Section 3D.03 Edge Line Pavement Markings for Roundabout Circulatory Roadways..............ccoceeerveiennnn
Section 3D.04 Yield Lines for ROUNCADOULS .........cc.cviiiiiiiiiiisie e
Section 3D.05 Word and Symbol Pavement Markings for Roundabouts...............cccecveieieeie e,
Section 3D.06 Arrow Pavement Markings for Roundabouts.............cccevviiiiiiicic i
Section 3D.07 Markings for Other Circular INtErseCtioNS ...........cooeiveieiiiiirese s
CHAPTER 3E. PREFERENTIAL LANE MARKINGS FOR MOTOR VEHICLES
Section 3E.01 GBNBIAL ...ttt bbbttt b bbbt
Section 3E.02 LoNGItudinal MArKINGS .......ccveoveieieiiiise e
Section 3E.03 Preferential Lane Word and Symbol Markings............ccocovieiininicnieeseseeeeeeee
Section 3E.04 Markings for Part-Time Travel ona Shoulder ...
CHAPTER 3F. MARKINGS FOR TOLL PLAZAS
Section 3F.01 GBNETAL......oiiiiic s
Section 3F.02 LoNGItudinal MArKINGS .......coveiveiieeieieise e
Section 3F.03 Pavement Word and Symbol Markings .........ccccceiiiiiiiiiie e



IMUTCD 11th Edition Page TC-13
CHAPTER 3G. DELINEATORS
Section 3G.01 GBNBIAL ...ttt b bbbttt ans 618
Section 3G.02 TS T o PSR 618
Section 3G.03 A o] o] [ Tov: 11 ] o PSP 618
Section 3G.04 Placement aNd SPACING ......cuveiueiieiiieeie ettt te e et st e nenneens 620
CHAPTER 3H. COLORED PAVEMENT
Section 3H.01 Standardization of APPHCALION .........cceiiiiiiiiic e 622
Section 3H.02 IVIBEETTAIS ...ttt bttt bbb e 622
Section 3H.03 AeSthetiC SUITACe TrEatMENTS ........eiiei ittt nee e e nee e e 622
Section 3H.04 Yellow-Colored PAVEMENL . .........ooiiieieieiie ettt seeenes 623
Section 3H.05 White-Colored PAVEMENL............oiiiiei ittt nee e 624
Section 3H.06 Green-Colored Pavement for Bicycle Facilities.............ccoooiiininiicccc e 625
Section 3H.07 Red-Colored Pavement for Public TranSit SYStems..........ccccooviiiiiiniiciccse e 626
Section 3H.08 Purple-Colored Pavement for Electronic Toll Collection (ETC)

Account-Only Preferential LaneS. ...........coiiiiiiiiiereeieese e 628
CHAPTER 3I. CHANNELIZING DEVICES USED FOR EMPHASIS OF

PAVEMENT MARKING PATTERNS
Section 31.01 ChaNNEHIZING DBVICES .....c.viieieieite ettt ettt ettt sttt e e e ste e e e steaneesaesaeeneesaeeneas 632
Section 31.02 TUDUIAE IMAIKEES......eeeee ettt et eseesr e neeneeenes 632
CHAPTER 3J. MARKING AND DELINEATION OF ISLANDS AND SIDEWALK EXTENSIONS
Section 3J.01 (70T | TSSOSO 635
Section 3J.02 APProaCh-ENd Treatment.........cc.oiiiie et st sre e 635
Section 3J.03 Islands Designated by Pavement MarkingsS..........ccccviiviiereiiiiie e 635
Section 3J.04 Curb Markings for RaiSed ISIaNAS ..........ccccovveiiiiiie e 636
Section 3J.05 Pavement Markings for Raised ISIands.............coeviiiiriiiiiiceee e 636
Section 3J.06 1SIANA DEIINEALION ...ttt st sre e 639
Section 3J.07 Sidewalk Extensions Designated by Pavement Markings ...........ccccoevveiriinieninenenesecesens 639
CHAPTER 3K. RUMBLE STRIP MARKINGS
Section 3K.01 Longitudinal Rumble Strip Markings .........ccoviiiiiniieieieesese e 642
Section 3K.02 Transverse RUMDIE Strip MarkingS........cvooviiiiiiiiece s 642
PART 4 HIGHWAY TRAFFIC SIGNALS
CHAPTER 4A. GENERAL
Section 4A.01 LY LTSS 643
Section 4A.02 Meanings of Signal INAICALIONS...........cccciveiiiiicce e 643
Section 4A.03 Meanings of Steady Vehicular Signal INdICatioNS.............cccooeiiiiiiiiiieeeeee e 643
Section 4A.04 Meanings of Flashing Vehicular Signal INdiCations.............ccccoviiiiinineicceseea 644
Section 4A.05 Meanings of Bicycle Symbol Signal INdiCations..............cocereiiiiiiiniieceeeee e 646
Section 4A.06 Meanings of Pedestrian Signal INdiCations ...........ccccoveiiiiiiie i 646
Section 4A.07 Lateral Offset of Signal Supports and CabINetS...........ccooereiiiiiiiiiecce e 647
Section 4A.08 Use of Signs at Signalized LOCALIONS ...........cciviiriiieieiceieese s 647
Section 4A.09 Use of Pavement Markings at Signalized LOCALIONS ...........cooviviiieneieieeee e 647
Section 4A.10 Responsibility for Operation and MainteNaNCe............ccevveieiiiiiiirereeee s 648
CHAPTER4B. TRAFFIC CONTROL SIGNALS—GENERAL
Section 4B.01 L= 1= ] | OSSPSR 649
Section 4B.02 Advantages and Disadvantages of Traffic Control Signals.............ccccoeeireieiiiiiniineens 649
Section 4B.03 Alternatives to Traffic Control SIgNAIS..........ccooeiiiir s 649
Section 4B.04 Basis of Installation of Traffic Control Signals...........cccccevvveiiiiicic s 650
Section 4B.05 Basis of Removal of Traffic Control Signals............cccevviiiiiiiiccccn e 650



Page TC-14

IMUTCD 11th Edition

CHAPTER 4C. TRAFFIC CONTROL SIGNAL NEEDS STUDIES

Section 4C.01 Studies and Factors for Justifying Traffic Control Signals...........cccceveviiiiieiicic e, 651
Section 4C.02 Warrant 1, Eight-Hour Vehicular VOIUME............ccooiiiii e 653
Section 4C.03 Warrant 2, Four-Hour VEhicular VOIUME ......ouvviiiiiii ittt 654
Section 4C.04 WarTant 3, PEAK HOUT..........ooiiiiiiicice e 656
Section 4C.05 Warrant 4, Pedestrian VOIUME ........cooiiiiiiiiisie e 656
Section 4C.06 Warrant 5, SChOOI CrOSSING......ccuviieiiiiiie sttt sreeneesre e e nre e 660
Section 4C.07 Warrant 6, Coordinated Signal SYSIEM ..o 661
Section 4C.08 Warrant 7, Crash EXPEIIENCE. ........oeiiiiiie ittt e nee e 661
Section 4C.09 Warrant 8, ROA0WaY NETWOTK .........cc.oiiiiiiiiie et nee e 663
Section 4C.10 Warrant 9, Intersection Near a Grade CroSSiNG........c.coveveruerieriereiieieseeeesiesieeeesieseessesnens 663
CHAPTER 4D. DESIGN FEATURES OF TRAFFIC CONTROL SIGNALS
Section 4D.01 GBNBIAL ...t bbbttt bbbt 666
Section 4D.02 Provisions fOr PEABSIITANS .......c..everiiiiieiieite sttt ettt 667
Section 4D.03 Provisions fOr BICYCHISES.........ccueiiiiiic ettt re e sre s 667
Section 4D.04 Provisions for Transit VENICIES ...........ccuiiiiiiiiiiici e 667
Section 4D.05 Number of Signal Faces on an APProach..........ccoeoeiiiiinieee e 668
Section 4D.06 Visibility, Aiming, and Shielding of Signal FaCes............ccooiiiiiiiiicic e 670
Section 4D.07 Lateral Positioning Of SIgNal FACES..........ccuiiiiiiiiieie e 671
Section 4D.08 Longitudinal Positioning of Signal FACES .........cccccveieiiii e 673
Section 4D.09 Mounting Height of Signal FaCES.........cccoviii i 673
Section 4D.10 Lateral Offset (Clearance) of Signal FaCeS...........ccevviieieiiciece e 674
Section 4D.11 Temporary and Portable Traffic Control Signals............c.cccveveiiiiiic i 674
CHAPTERA4E. TRAFFIC CONTROL SIGNAL INDICATIONS
Section 4E.01 Signal Indications — Design, IHllumination, Color, and Shape..........c.cccoveviviiieve i, 676
Section 4E.02 Size of Vehicular Signal INdICALIONS ..........ccccviiiiiiiiiiee e 677
Section 4E.03 Positions of Signal Indications within a Signal Face — General ............ccccooviiiiieiciccen, 677
Section 4E.04 Positions of Signal Indications within a Vertical Signal Face ..............cccocvviiniiiiiiciccn 678
Section 4E.05 Positions of Signal Indications within a Horizontal Signal Face............c.ccooviiieniicicnnnn, 679
CHAPTER4F. STEADY (STOP-AND-GO) OPERATION OF TRAFFIC CONTROL SIGNALS
Section 4F.01 Application of Steady and Flashing Signal Indications during Steady

(StOP-aN0-G0) OPEIALION.......uiitieeeeireieie ettt r e sr e sn e 680
Section 4F.02 Signal Indications for Left-Turn Movements — General ...........cccccvcveveiiieveseccc e 683
Section 4F.03 Signal Indications for Permissive Only Mode Left-Turn Movements in

A ShAred SIGNaAl FaCE ........cci it 685
Section 4F.04 Signal Indications for Permissive Only Mode Left-Turn Movements in

2 SPArate SIGNAL FACE .......oivieiieicee e 685
Section 4F.05 Signal Indications for Protected Only Mode Left-Turn Movements in

A Shared SIGNal FaCE ........cci et 687
Section 4F.06 Signal Indications for Protected Only Mode Left-Turn Movements in

2 SePArate SIGNAL FACE .......cciiveriecce e 688
Section 4F.07 Signal Indications for Protected/Permissive Mode Left-Turn Movements in

A ShAred SIGNAL FACE .......ccuiiiiiiiecec e 689
Section 4F.08 Signal Indications for Protected/Permissive Mode Left-Turn Movements in

2 SePArate SIgNAl FACE .......ocieii e re s 690
Section 4F.09 Signal Indications for Right-Turn Movements — General ..............ccccoeveiieciieie e 693
Section 4F.10 Signal Indications for Permissive Only Mode Right-Turn Movements in

A ShAred SIGNAT FACE .......cviiiicice e 694
Section 4F.11 Signal Indications for Permissive Only Mode Right-Turn Movements in

2 SePArate SIgNAl FACE ......c.eieciici e et nes 694



IMUTCD 11th Edition Page TC-15
Section 4F.12 Signal Indications for Protected Only Mode Right-Turn Movements in

A Shared SIGNAL FACE .......cviiiiii e 697
Section 4F.13 Signal Indications for Protected Only Mode Right-Turn Movements in

2 SEPArate SIgNAI FACE .....cc.eiecie et nreenes 698
Section 4F.14 Signal Indications for Protected/Permissive Mode Right-Turn Movements in

A Shared SIGNaAL FACE .......cviiiiii e 699
Section 4F.15 Signal Indications for Protected/Permissive Mode Right-Turn Movements in

2 SePArate SIgNAI FACE ......c.civeii et enes 700
Section 4F.16 Signal Indications for Approaches with No Through Movement..............cccccevveveeieieesesiee 703
Section 4F.17 Yellow Change and Red Clearance INtervals ..........ccceiviieiiiicie s 708
Section 4F.18 Preemption and Priority Control of Traffic Control Signals — General..............cccccooevvveirnnenn. 709
Section 4F.19 Preemption Control of Traffic Control Signals ............ccccoeiiiiiiiinee 709
Section 4F.20 Priority Control of Traffic Control SIgNals ............ccceoveieiiiiiiieee e 710
CHAPTER 4G. FLASHING OPERATION OF TRAFFIC CONTROL SIGNALS
Section 4G.01 Flashing Operation of Traffic Control Signals—General..............ccoocooiiiiiiieniieee 711
Section 4G.02 Flashing Operation — Transition into Flashing MOdEe.............ccccoviiiiiiiciieeee 711
Section 4G.03 Flashing Operation — Signal Indications during Flashing Mode.............cccccviveviiiiiiciciee, 711
Section 4G.04 Flashing Operation — Transition Out of Flashing MOGE............ccccceeveviiieiiiieie e 712
CHAPTER4H. BICYCLE SIGNALS
Section 4H.01 Use Of BICYCIE SIGNAT FACES ......c.voiveiieeie ettt 714
Section 4H.02 Prohibited Uses of BicyCle Signal FACES ..........cccveviiiiie e 714
Section 4H.03 BiCYCIE SIgNAl SIONS.....c.viiiiiiiciece e et 714
Section 4H.04 Application of Bicycle Symbol Signal Indications during Steady (Stop-and-Go) Operation....715
Section 4H.05 Application of Bicycle Symbol Signal Indications during Flashing Operation........................ 715
Section 4H.06 Layout of BICYCIe SIgNal FACES ..........ccviiiiiiiiieeieeese e 715
Section 4H.07 Size of Bicycle Symbol Signal INdICatioNS............cooiieiieiiiiiirs s 716
Section 4H.08 Placement of BicyCle Signal FaCES .........cccvcviiiiieie e 716
Section 4H.09 Mounting Height of Bicycle Signal FaCeS.........cccccevviiiiiiiecc e 717
Section 4H.10 Intensity and Light Distribution of Bicycle Signal Faces .........cccocevvvviie i 717
Section 4H.11 Yellow Change and Red Clearance Intervals for Bicycle Signal Faces...........cc.ccoovvieneinennn 717
Section 4H.12 BiICYCIE PUSH BULIONS ...ttt 717
CHAPTER 4l. PEDESTRIAN CONTROL FEATURES
Section 41.01 Pedestrian Signal HEadS...........coeoiiiee ettt 718
Section 41.02 Size, Design, and Illumination of Pedestrian Signal Head Indications ...............ccoceeevcviennne 718
Section 41.03 Location and Height of Pedestrian Signal Heads..............ccoeoiiiiiiiiiniie e 719
Section 41.04 Countdown Pedestrian SIgNalS...........ccccviieieiieieie et sreenees 719
Section 41.05 PedeStrian DEIECIONS ......ccuiiviieieieieeee ettt bbbt b bbb 720
Section 41.06 Pedestrian Intervals and Signal Phases.........ccvcviiiieiiiiic e 722
CHAPTER 4J. PEDESTRIAN HYBRID BEACONS
Section 4J.01 Application of Pedestrian Hybrid BEaCONS ..........ccccvevieiiiieie i 727
Section 4J.02 Design of Pedestrian Hybrid BEACONS...........ccueiiiieiiiiiicic sttt 728
Section 4J.03 Operation of Pedestrian HYbrid BEACONS............cooiiiiiiiiiieicic e 729
CHAPTER4K. ACCESSIBLE PEDESTRIAN SIGNALS AND DETECTORS
Section 4K.01 GBNBIAL ...ttt bbbt b bbb e et 731
Section 4K.02 [ o {0 o TSP 732
Section 4K.03 WK INAICALIONS ...ttt saesteeneeseeeneeeesne e 732
Section 4K.04 Vibrotactile Arrows and LOCALOr TONES........cviiiiiiierieieeie et seeene 734
Section 4K.05 Extended Push BUEtON PreSS FEATUIES.........ccoviiiiiiiieiieieiecees s 734



Page TC-16 IMUTCD 11th Edition
CHAPTERA4L. RECTANGULAR RAPID FLASHING BEACONS

Section 4L.01 Application of Rectangular Rapid Flashing Beacons............cccccvvvveveviiiese s e 736
Section 4L.02 Design of Rectangular Rapid Flashing BEACONS............ccccoviieiiiiiiiiiisice e 736
Section 4L..03 Operation of Rectangular Rapid Flashing BEaCONS ...........cccevveiiiiiniiiie e 738
CHAPTER4M. TRAFFIC CONTROL SIGNALS FOR EMERGENCY-VEHICLE ACCESS
Section 4M.01 Application of Emergency-Vehicle Traffic Control Signals...........c.cccoeoeiiiiiinciccee, 740
Section 4M.02 Design of Emergency-Vehicle Traffic Control Signals...........ccooveiiiiiiieiiinecee 740
Section 4M.03 Operation of Emergency-Vehicle Traffic Control Signals ...........cccccvevveveie i 740
CHAPTERA4N. HYBRID BEACONS FOR EMERGENCY-VEHICLE ACCESS

Section 4N.01 Application of Emergency-Vehicle Hybrid Beacons ..........c.cccvovvevviieciiiie e 742
Section 4N.02 Design of Emergency-Vehicle Hybrid BEACONS............cccoveiiiiiiiie i 742
Section 4N.03 Operation of Emergency-Vehicle Hybrid BEaCONS ..........cccovviiiieii i 743
CHAPTER40. TRAFFIC CONTROL SIGNALS FOR ONE-LANE, TWO-WAY FACILITIES
Section 40.01 Application of Traffic Control Signals for One-Lane, Two-Way Facilities...........c..cccccevvennene. 744
Section 40.02 Design of Traffic Control Signals for One-Lane, Two-Way Facilities............cccccevvvvevieninnenn, 744
Section 40.03 Operation of Traffic Control Signals for One-Lane, Two-Way Facilities ............ccccceovvevennnne. 744
CHAPTER4P. TRAFFIC CONTROL SIGNALS FOR FREEWAY ENTRANCE RAMPS

Section 4P.01 Application of Freeway Entrance Ramp Control Signals..........c.cccooveveiiviiiciiin e 745
Section 4P.02 Design of Freeway Entrance Ramp Control Signals ...........cccoovvvveieiieiiiecie e 745
Section 4P.03 Operation of Freeway Entrance Ramp Control Signals ..........cccccvevevviieve i 746
CHAPTER4Q. TRAFFIC CONTROL FOR MOVABLE BRIDGES

Section 4Q.01 Application of Traffic Control for Movable Bridges ..........cccccvviveveiiiciiiecc e 747
Section 4Q.02 Design and Location of Movable Bridge Signals and Gates ...........cccceeevveieveneeiese e, 747
Section 4Q.03 Operation of Movable Bridge Signals and Gates ............cccereieiiiininiieieseeeeesese e 749
CHAPTER4R. HIGHWAY TRAFFIC SIGNALSAT TOLL PLAZAS

Section 4R.01 Traffic SIgnals at TOI PIAZAS..........cc.coviiiiiiiiieeee e 750
Section 4R.02 Lane-Use Control Signals at or Near Toll PIazas ..........cccooiiiiiiiiiiieecece e 750
Section 4R.03 Warning Beacons at TOI PIAzZas. ..o s 750
CHAPTER 4S. FLASHING BEACONS

Section 4S.01 General Design and Operation of Flashing BEacoNs ............cccceeeeiiiieiiniiienesee e 751
Section 4S.02 Intersection CONEIOl BEACON...........cii ittt enes 751
Section 4S.03 WAINING BEACON ...ttt nn e 752
Section 4S.04 Speed Limit SIgN BEACON........cc.iiieiiie ettt st te s re e sreanes 753
Section 4S.05 S (o] W = T=T: oo SO SSRSRSRROS 753
CHAPTERAT. LANE-USE CONTROL SIGNALS

Section 4T.01 Application of Lane-Use Control Signals............cccciveiiiiiieeicii e 754
Section 4T.02 Meaning of Lane-Use Control Signal INdications............cccceveiiieiieniii e 754
Section 4T.03 Design of Lane-Use CoNtrol SIgNalS..........cc.ecviieieiiiie it 755
Section 4T.04 Operation of Lane-Use Control SIgNalS.............cooiiiiiiiiiieieesessee e 756
CHAPTER 4U. IN-ROADWAY WARNING LIGHTS

Section 4U.01 Application of In-Roadway Warning LightS ...........cooiiiriiiie e 757
Section 4U.02 In-Roadway Warning Lights at CroSSWalKS ............cccooiiiiiiiiiieeesee e 757



IMUTCD 11th Edition Page TC-17
PART 5 TRAFFIC CONTROL DEVICE CONSIDERATIONS FOR
AUTOMATED VEHICLES
CHAPTER 5A. GENERAL
Section 5A.01 SCOPE NG PUIPOSE......c.vivieeie ittt sttt sttt ettt st et e et e st e s te e st e sbeese e besba e s e sbessaesresteanaesreas 759
Section 5A.02 Overview of Automated Vehicles and Connected VENICIES ..........cccovvieeiiiiiiciniie e 759
Section 5A.03 DefiNitioNS AN TEIMS.....cccui i e s r e s be e sbe e be e re e sreeeneeenee e e 759
Section 5A.04 Traffic Control Device Design and Use ConsSiderations...........ccoocvvverrreeeenieneereesesee e 760
CHAPTER5B. PROVISIONS FOR TRAFFIC CONTROL DEVICES
Section 5B.01 IS [0 TSSOSO PP TP PRSPPI 762
Section 5B.02 IVIBIKINGS . e b ettt b b 762
Section 5B.03 Highway Traffic SIGNalS.........coieiiiiiee e 762
Section 5B.04 Temporary Traffic CONLrOL..........ocooiiiiie e e 763
Section 5B.05 Traffic Control for Highway-Rail and Highway-Light Rail Transit Grade Crossings............. 763
Section 5B.06 Traffic Control for BicyCle FaCIlitieS..........ooviiiieiiee e e 763
PART 6 TEMPORARY TRAFFIC CONTROL
CHAPTER 6A. GENERAL
Section 6A.01 G- 1T | USSR 765
Section 6A.02 Fundamental Principles of Temporary Traffic CONtrol...........ccccooiiiiiiiiiiiicceec 766
Section 6A.03 LI LT SR 768
Section 6A.04 Crashworthingss Of TTC DEVICES .......vcveiiieeiiitiiee e e ettt aesreenes 768
Section 6A.05 N T o 1000 1 RSP SPR 768
CHAPTER 6B. TEMPORARY TRAFFIC CONTROL ELEMENTS
Section 6B.01 Temporary Traffic CONtrol PIANS............cooviiiiie e 769
Section 6B.02 Temporary Traffic CONtrol ZONES.........ccoveiiiiiiie e 770
Section 6B.03 Components of Temporary Traffic Control ZONES ..........cccovevveieii i 771
Section 6B.04 AGVANCE WAINING AT & .....cveiiiitiiestet ettt bbb nne e 771
Section 6B.05 I LT LTI AN 7 VPSS 771
Section 6B.06 ACTIVIEY AATBA. ...ttt bttt b bbb et e et b et n s 773
Section 6B.07 TEIMINALION ATBA ... .icviieieieste ettt et s b et e e st e st e e te e besaeeseesbessaessesbeasaesresteanaesaeas 775
Section 6B.08 I 1= £SO SRUPSS 775
Section 6B.09 Detours and DIVEISIONS. ........cciiieieitiiie sttt eteste sttt et esaeste e e sreere e besae e e e sresneens 776
CHAPTER 6C. PEDESTRIAN AND WORKER SAFETY
Section 6C.01 Pedestrian and Worker Safety — General ............cccoveviiiiiiiiiicc e 778
Section 6C.02 Pedestrian CoNSIAEIALIONS..........ucviiiiieieie ettt s re e sre e eeenre e 778
Section 6C.03 ACCESSIDINItY CONSIARTALIONS ...t 780
Section 6C.04 Worker Safety CONSIARIALIONS. .......c.veveieiiiiiierierert e 781
Section 6C.05 High-Visibility Safety APPArel.........coooiiiiiii e 782
CHAPTER 6D. FLAGGER CONTROL
Section 6D.01 QUAlITICAtIONS TOr FIAQQEIS. .. .cvi ettt eneas 783
Section 6D.02 STOP/SLOW Paddle for Hand-Signaling ...........cccceeerieieieiiiiinesese e 783
Section 6D.03 Flag for Hand-Signaling ..........cccvoiiiiiie e 785
Section 6D.04 Flashlight for Hand-Signaling...........ccccueviiiiieie i 785
Section 6D.05 FIagQEr PrOCEAUIES. ... .c.viiviieiiie ettt sttt sttt sttt e s e s reeaeenbesaeeneetesne e 785
Section 6D.06 FIAQQEr SEALIONS ......veeeieeeieiec et 786



Page TC-18

IMUTCD 11th Edition

CHAPTER 6E. ONE-LANE, TWO-WAY TRAFFIC CONTROL

Section 6E.01 One-Lane, Two-Way Traffic Control — General ............cccccveieieiecii i 787
Section 6E.02 Flagger IMBENOU..... ..ot ettt ettt e sbesneeseesreenae e 787
Section 6E.03 Flag Transfer MEthOU..........c.oiveiiiice et st 787
Section 6E.04 PIlOt Car IMEENOU ..ottt ettt seesre e e e 787
Section 6E.05 Temporary Traffic Control Signal Method...........ccccovvveviiiie s 788
Section 6E.06 Stop or Yield Control Method..........ccoooiiiiiiii e e 788
CHAPTER 6F. TEMPORARY TRAFFIC CONTROL ZONE SIGNS - GENERAL

Section 6F.01 General Characteristics Of TTC ZONE SIQNS ......cveveieeieiicieie et 789
Section 6F.02 OS] =T =T 04T PSSR 789
Section 6F.03 SN IMAINEENANCE. ... ..veevieite ettt e st et e e e s teere e bestaebesbeeseesaesreaneeneeaneas 791
CHAPTER6G. TTC ZONE REGULATORY SIGNS

Section 6G.01 Regulatory Sign AULNOTILY ........ccoiiie ettt nae s 793
Section 6G.02 Regulatory Sign Design and SIZE.........ccoeeiiiiieieeeee et 793
Section 6G.03 Regulatory Sign APPHCALIONS ........ecveieiieieii et re e sre s 793
Section 6G.04 Road Closed SigNS (R11-2 SEIHES) ....cueieieeieiieeeereseeneesteetieseesteeseesee e eaeseeeseestesneeseesreeneeneeas 793
Section 6G.05 Local Traffic Only Signs (R11-3 Series and RLL-4) ......cccvcvviiiiieieiriie e 793
Section 6G.06 Weight Limit Signs (R12-1, R12-2, and R12-5) ...c..oiiiiiiieeeeceeee e 795
Section 6G.07 STAY IN LANE Signs (R4-9 and R4-93).........ccceriiiiiiiiiiise e 795
Section 6G.08 Work Zone and Higher Fines Signs and PIaqUES ..........cccooveiiiriiniiee e 795
Section 6G.09 PEDESTRIAN CROSSWALK Sign (R9-8) .......vuvvereereeeeseensessessessessssssneessssssssssesnssnsnnes 797
Section 6G.10 SIDEWALK CLOSED Signs (R9-9, R9-10, R9-11, and R9-118) ........cccoerervrrrrreriereereeneanens 797
Section 6G.11 TURN OFF 2-WAY RADIO AND CELL PHONE Sign (R22-2)......ccccevvviviereireiese e 797
Section 6G.12 Other REGUIALOIY SIGNS.......ccuiiieiiieee ettt st sr e be et s besbeesbesbe e e e sbesteeseesras 797
CHAPTERG6H. TTC ZONE WARNING SIGNS

Section 6H.01 Warning Sign Function, Design, and Application ...........ccceveiieviiiiiee e 798
Section 6H.02 Position of AAvance Warning SIQNS.........cooeiieerereereseee e eeese e sie e seeste e seeereeneesneas 798
Section 6H.03 ROAD (STREET) WORK Sign (W20-1) .....ooveiiieiie ettt sre et 802
Section 6H.04 DETOUR SigN (W20-2) ...cieiieieiieieiees ettt sttt ssa e aseasestesnesseseenseneans 802
Section 6H.05 ROAD (STREET) CLOSED Sign (W20-3) .....ccotiieieiiesiesese et ste e esie e ste st sre e e s 805
Section 6H.06 ONE LANE ROAD Sign (W20-4) ....ooiuiieeeeiese ettt 805
Section 6H.07 Lane(s) Closed Signs (W20-5, W20-5a, and W9-3).........ccceiririiiiiinieieneese s 805
Section 6H.08 Lane Ends Signs (W4-2 and W9-22) ........ccceiiiiieiieeiee e see e sie e steesras e snee e sneeenneesnee e 805
Section 6H.09 ON RAMP Plagque (WL3-4P).....ccuiiiiiiiieiieieiese et 805
Section 6H.10 RAMP NARROWS SigN (W5-4) ..ot 805
Section 6H.11 SLOW TRAFFIC AHEAD Sign (W23-1) ...cuecieieieee sttt 805
Section 6H.12 EXIT OPEN and EXIT CLOSED Signs (E5-2 and E5-2) .......c.cccocvvvrinenieininene e 806
Section 6H.13 EXIT ONLY SigN (E5-3) ittt 806
Section 6H.14 NEW TRAFFIC PATTERN AHEAD Sign (W23-2) .....ccooiiieieieieisese e 806
Section 6H.15 Flagger Signs (W20-7 and W20-78).........cceruermeiieieinisiisie e 806
Section 6H.16 Two-Way Traffic Sign (W6B-3) .....ccuiiieeiieee ettt st sae e 806
Section 6H.17 Narrow Two-Way Traffic Sign (W6-4)........ccoieiiiieiiiiesesee e 806
Section 6H.18 Workers Signs (W21-1 and W21-13)........cccoeerriieieiiieiniesiese e 806
Section 6H.19 FRESH OIL (TAR) Sign (W2L1-2).....oeeieie ettt ettt 807
Section 6H.20 ROAD MACHINERY AHEAD Sign (W21-3) ...ccveiieciisieiesiesiesieeeeeie e 807
Section 6H.21 Motorized Traffic Signs (W8-6 and W11-10)........ccccviiieiiiieiese e 807
Section 6H.22 Shoulder Work Signs (W21-5, W21-5a, and W21-5D) .........cccceiiiiiiiiiiieeneee e 807
Section 6H.23 SURVEY CREW SigN (W2L1-6) ...ccuviuiiiiiiiiieiiiieieieesie sttt 807
Section 6H.24 UTILITY WORK SigN (W2L-7) c.ocueeieiece ettt sttt sne e 807
Section 6H.25 SIGNS O BIASTING ATES ..ottt ettt bbbt 808
Section 6H.26 Shoulder Signs and Plaque (W8-4, W8-9, W8-17, and W8-17P) ........cccccccvevveviieceece e, 808
Section 6H.27 UNEVEN LANES Sign (W8-11) ......eiiiiiiiiiiieieisiesie sttt 808
Section 6H.28 STEEL PLATE AHEAD Sign (W8-24) ......ciutieiieieeeeeeee ettt nneas 808



IMUTCD 11th Edition Page TC-19
Section 6H.29 NO CENTER LINE Sign (W8-12) ......ciuiuiiiiiiiieisieiieieisie sttt 808
Section 6H.30 Reverse Curve SignS (W1-4 SEIIES) ....c.ueiieeeie et eie sttt ettt eneeseesreeneesre e e e e 809
Section 6H.31 Double Reverse Curve Signs (W24-1 SEIES).......cccuieeeieaieneseeiese e see st eee e 809
Section 6H.32 AdVisory Speed Plaque (WL3-1P)......cui ettt ees 809
Section 6H.33 Supplementary Distance Plague (W7-38P) ........coiiiioiieiie e 809
Section 6H.34 Motorcycle PIague (W8-15P) .........coiiiiiee ettt eees 810
Section 6H.35 ROAD WORK NEXT XX MILES Sign (G20-1) .....ceoeiririiiieiirieinieesieeseesie e 810
Section 6H.36 END ROAD WORK SigN (G20-2) ....oecveiireiieieiie et ste et ste st te e sreste e sresnaesbesna e s 810
Section 6H.37 PILOT CAR FOLLOW ME Sign (G20-4) .....coiiiiiiieieiieie et 810
Section 6H.38 OLNEr WarNING SIGNS......couiiiiiiiiteiteiteieieieee ettt bbbttt n e 810
CHAPTER6l. TTC ZONE GUIDE SIGNS
Section 61.01 GUIE SIGNS — GENEIAL ... 811
Section 61.02 Detour Signs and Plaques (M4-8P, M4-8a, M4-8bP, M4-9, M4-9a, M4-9b,

Lo T o I ) TSP 811
Section 61.03 EXIT CLOSED PANEL ..ottt 812
CHAPTER 6J. TTC ZONE PAVEMENT MARKINGS
Section 6J.01 Pavement Markings in TTC ZONES ........oocviieeieeeie ettt see e see e e 813
Section 6J.02 TemMPOrary IMarKiNgS .......cooieiie ettt st entesee e e sbeaseeseesaeanaesaeas 813
Section 6J.03 Temporary Raised Pavement Markers ..........coocooiiiiie i 814
Section 6J.04 DIBIINBALOIS ...t 814
CHAPTER6K. TTC ZONE CHANNELIZING DEVICES
Section 6K.01 Channelizing DeVvICeS — GENETAl.............oii ittt 815
Section 6K.02 Pedestrian Channelizing DEVICES........c..oiiiieiiiee ettt see e see e e 815
Section 6K.03 COMES ..ttt bR R R R R ettt b e n e 818
Section 6K.04 TUBUIAE IMTIKETS. ... bbb s 819
Section 6K.05 VEITICAI PANEIS ... 819
Section 6K.06 DITUMS ..t bbb bbbt bbb bbbt r et 820
Section 6K.07 Type 1, 2, OF 3 BAITICAUES ......ecvveieciecie ettt ta et e et e sreenaesre s 820
Section 6K.08 Direction INAICAtOr BAITICAUES ...........cviviiiiiiiiiiie et 821
Section 6K.09 Temporary Traffic Barriers as Channelizing DeVICES............ccocviireiireieinisee e 822
Section 6K.10 Longitudinal Channelizing DEVICES..........cccuiiriiiiiieisesie s 822
Section 6K.11 Temporary Lane SEPATatOrS ..........ccccueueiirietirii ettt sttt sttt sb e sb e sr b e nne s 822
Section 6K.12 Other ChanneliZiNg DBVICES ........cccuieiecieeiec e e st se e s te e e re e s re e sreeeneeenee e e 823
CHAPTERG6L. OTHERTTC ZONE TRAFFIC CONTROL DEVICES
Section 6L..01 Temporary Traffic Control SIgNAIS ..........cccoveviiiiece s 824
Section 6L..02 Automated Flagger Assistance Devices — GENEral...........ccocvvevviiiicieciese e 825
Section 6L..03 STOP/SLOW Automated Flagger ASSIStaNCe DEVICES.........ccoveieairieiieieseiee e seeese e seeeniens 826
Section 6L.04 Red/Yellow Lens Automated Flagger AsSiStance DEVICES.........ccocvererrierenienie e 828
Section 6L.05 Portable Changeable MeSSage SIgNS .......ccviieiieeie ettt seeeneenneas 830
Section 6L..06 ATTOW BOBITS ...ttt 832
Section 6L.07 Flashing Beacons and Warning LIGNTS ...........oiviieiriiieereseee e 835
Section 6L..08 High-Level Warning Devices (F1ag TIEES) ......ooviueieiieie e eie et 836
CHAPTER6M. OTHER TTC ZONE DESIGN FEATURES AND SAFETY DEVICES
Section 6M.01 GBNBIAL ...ttt 837
Section 6M.02 Positive Protection and Temporary Traffic Barriers...........ccooveveieiiene e 837
Section 6M.03 Temporary RAISE ISIANGS. .........ooiiiiiee et 838
Section 6M.04 Detectable EAQINg fOr PEAESIIIANS .........oiiiieiiiieerie et 838
Section 6M.05 Crash CUSNIONS .........ouiiiiiiiiiii e e ettt b e 839
Section 6M.06 RUMDBIE SEFIPS ..ottt sttt e et see s eeene et saeeneeeennens 839
Section 6M.07 SCTBEINS ...ttt bbb 840
Section 6M.08 Lighting fOr NIGREWOTK ......ccuviieece et 840



Page TC-20 IMUTCD 11th Edition
CHAPTERG6N. TYPES OF TEMPORARY TRAFFIC CONTROL ZONE ACTIVITIES
Section 6N.01 WVOTK DUFBLION ...ttt bbbt bbbt 841
Section 6N.02 [0 To%: 11 o] a1 o] BN AT 4 RS 842
Section 6N.03 Modifications to FUlfill Special NEeds. ..o 842
Section 6N.04 Work Affecting Pedestrian and Bicycle FaCilities...........cccoovvviieiiiiiic i, 843
Section 6N.05 Work Outside Of the SROUITET ..o s 844
Section 6N.06 Work on the Shoulder with NO ENCroachment............cooovviiiiiiiieneice s 845
Section 6N.07 Work on the Shoulder with Minor Encroachment...........ccooooiiieiiiiiin e 846
Section 6N.08 WOrk Within the IMEAIAN .........cooii e e 846
Section 6N.09 Work within the Traveled Way of a Two-Lane Highway ... 846
Section 6N.10 Work within the Traveled Way of an Urban Street..........c.cccovvviveiiiieic e 847
Section 6N.11 Work within the Traveled Way of a Multi-Lane, Non-Access Controlled Highway................ 847
Section 6N.12 Work within the Traveled Way at an INterseCtion............cccccevvvevieiiniene s 848
Section 6N.13 Work within the Traveled Way of a Freeway Or EXPreSSWay ............ccoceeerereereeinnienenenennennns 850
Section 6N.14 Two-Lane, Two-Way Traffic on One Roadway of a Normally-Divided Highway ................... 850
Section 6N.15 ClOSSOVETS. ...ttt etttk ettt ettt ettt be e b e e sb e e sh e e st e s bt e skt ekt e ekt e eb e e ehe e e ab e e ke e sbe e sbeesheesabennbennbeas 850
Section 6N.16 1] T ot g T TSP 851
Section 6N.17 Work in the Vicinity of @ Grade CroSSING.........cueiveiieiieiiiieeriesesee e eie e sre e ens 851
Section 6N.18 Work during NIghttime HOUPS ........cooiiiiiec e 851
Section 6N.19 LA IIBITR ...t 852
CHAPTER 60. CONTROL OF TRAFFIC THROUGH TRAFFEIC INCIDENT

MANAGEMENT AREAS
Section 60.01 G- T | TSROSO PSRRI 854
Section 60.02 MajJor TraffiC INCIABNTS......ccui i 855
Section 60.03 Intermediate Traffic INCIABNTS.........coiii e 856
Section 60.04 MiINOF Traffic INCIABNTS ..ottt e ee e 856
Section 60.05 Use of Emergency-Vehicle LIGNTING ........cccoviiiiiiiiiiiiseee e 856
CHAPTERG6P. TYPICAL APPLICATIONS
Section 6P.01 BN 010t LA o] o] o= LA o] LSS 857
PART 7 TRAFFIC CONTROL FOR SCHOOL AREAS
CHAPTER 7A. GENERAL
Section 7A.01 170 0041 T ] o SR 969
Section 7A.02 School Route Plans and SChOOl CroSSINGS .........coveveieieiiiiisesiesieeeeeese e 969
CHAPTER 7B. SIGNS
Section 7B.01 DeSign OF SCNOOI SIGNS .....c.veveieieeee e 971
Section 7B.02 School Area SigNS and PIAGUES...........coviiiiiiiiiieie e 972
Section 7B.03 SCNOOI CrOSSING SIGNS.......eeiiiiiitiete et 976
Section 7B.04 SCHOOI BUS SEOP SIGNS ...vrivieieeiieie sttt ettt et s beera e besre e e e sre s e e srenres 978
Section 7B.05 School Speed Limit Signs and PIAgUES ..........ccveveiieieie et 978
Section 7B.06 Higher Fines Zone Signs and Plaques in SChool Areas..........c.cccovviviieieiveie s 980
Section 7B.07 Parking and Stopping (R7 and R8 Series) SIgNS .........ccovviiirininiierieeeses e 983
CHAPTER 7C. MARKINGS
Section 7C.01 (08 (0N 1L QY T TSR 984
Section 7C.02 Pavement Word, Symbol, and Arrow Markings...........ccooveerirnieene s e 984
CHAPTER 7D. CROSSING SUPERVISION
Section 7D.01 Yo (] @ (01T [0 U (o SRS 985
Section 7D.02 Operating Procedures for Adult Crossing GUAKUS...........ccveveiiiieiieieeie e 985



IMUTCD 11th Edition Page TC-21
PART 8 TRAFFIC CONTROL FOR RAILROAD AND LIGHT RAIL

TRANSIT GRADE CROSSINGS
CHAPTER 8A. GENERAL
Section 8A.01 INEFOTUCTION. ...t bbbttt sb bbb 987
Section 8A.02 Highway-LRT Grade CrOSSINGS ......coeieeieieaieieaeeiesteeeestesieeseestesseeseesteeseessesneensessesneessessens 987
Section 8A.03 Traffic Control Systems and Practices at Grade CrosSings .........ccccvevvererieeieseereeseseeseeseeenns 988
Section 8A.04 Traffic Control Systems at Highway-LRT Grade CroSSings..........ccovevveveiveieseereeseseesvesnnenns 989
Section 8A.05 Engineering Studies at Grade CrOSSINGS.........eivaeriereeierereeseesieeee e steesie e eree e e eneeneesnenns 989
Section 8A.06 UNITOIM PrOVISIONS ...ttt ettt bt e 989
Section 8A.07 Minimum Track Clearance Distance and Clear Storage DiStance..........cccccevovveeeieiveeenennnnn. 990
Section 8A.08 AdJACENT Grad CrOSSINGS. .. e veeueeiteetiereeeteestesteereestesreeseesteaseeseeaseetesseeeestesneeseeeseensesaeeseensessens 990
Section 8A.09 Grade Crossing ENMINALION............coiiiiiiiiiecc et 991
Section 8A.10 IIUMINAtion at Grade CrOSSINGS .......coveieerireeeiereeeene s e e ste e see st ae e eree e seeeseesbesneeseesreenes 991
Section 8A.11 Quiet Zone Treatments at Highway-Rail Grade CroSSings .........ccccererereerenesieseseeneseenees 991
Section 8A.12 Grade Crossings within or in Close Proximity to Circular Intersections...........cccocvecvevevenen. 992
Section 8A.13 Temporary Traffic CONtrol ZONES..........ovi i e e 992
CHAPTER 8B. SIGNS
Section 8B.01 PUrpose and APPHICALION.........ooi i 993
Section 8B.02 Siz€eS Of Grade CroSSING SIGNS ......cveveieieirisiirie et 993
Section 8B.03 Grade Crossing (Crossbuck) Sign (R15-1) and Number of Tracks Plaque (R15-2P)

at Active and Passive Grade CrOSSINGS .......civeiverieieeieieeeesteseeseesteseesreseeaestesseeseesseessesseanes 993
Section 8B.04 Crossbuck Assemblies with YIELD or STOP Signs at Passive Grade Crossings .................. 995
Section 8B.05 Use of STOP (R1-1) or YIELD (R1-2) Signs without Crossbuck Signs at Highway-LRT

L€ - To S O (01 ] o PSS PS 1001
Section 8B.06 Grade Crossing Advance Warning Signs (W10-1 through W10-4).........ccooeiiiieiieinnienne 1001
Section 8B.07 DO NOT STOP ON TRACKS Sign (R8-8).....ccueiuiriiiiieiiniisiisisii et 1002
Section 8B.08 TRACKS OUT OF SERVICE Sign (R8-9) ....ccviiiiiiiiiiieieieise st 1003
Section 8B.09 STOP HERE WHEN FLASHING Signs (R8-10 and R8-10a) ........cc.cceeruereerenerereriereerennes 1003
Section 8B.10 STOP HERE ON RED Signs (R10-6 and R10-68)........c.ccccevrvereieeiienieieesieseesiesiesne e sneas 1003
Section 8B.11 EXEMPT Grade Crossing Plaques (R15-3P and W10-18P).........cccocevoviieieneiene e 1003
Section 8B.12 Light Rail Transit Only Lane Signs (R15-4 SEIES) .......ccveueriiiiereiiee e ne e 1004
Section 8B.13 Do Not Pass Light Rail Transit Signs (R15-5and R15-58) .........cccceveviiiieveiniiese e 1004
Section 8B.14 No Motor Vehicles on Tracks Signs (R15-6 and R15-62) .........cccccovrerereiieiiciinieniscseseens 1004
Section 8B.15 Divided Highway with Light Rail Transit Crossing Signs (R15-7 Series)..........cccccevovvveneene. 1004
Section 8B.16 Low Ground Clearance Grade Crossing Sign (W10-5)........ccccvveveviiiiieneieeie e 1005
Section 8B.17 Light Rail Transit Approaching-Activated Blank-Out Warning Sign (W10-7) .......ccccceeeeee. 1005
Section 8B.18 Another Train Coming Sign (WL10-16).........cocveirreiieiereeie st 1005
Section 8B.19 TRAINS MAY EXCEED 80 MPH Sign (W10-8).....ccoviiiiiiiiienieieieesisiese e 1006
Section 8B.20 NO TRAIN HORN Sign or Plaque (W210-9 and W10-9P)........cccccevivrimniiieene e 1006
Section 8B.21 Storage Space Signs (W10-11, W10-11a, and W210-11D).......cccccviveiiiiieiiie e 1006
Section 8B.22 Skewed Crossing SigN (WL0-12).......cceiiiieie ettt sre e e e nre s 1006
Section 8B.23 NO GATES OR LIGHTS Plaque (W210-13P) .....oieieieieieeiesiesiesieseeieeeese e seeeeneenens 1007
Section 8B.24 Next Crossing Plaques (W10-14P and W10-148P) .........cccecviiiiieieieere s 1007
Section 8B.25 ROUGH CROSSING Plaque (WZ10-15P) .....ocveieieciece ettt 1007
Section 8B.26 Light Rail Transit Station Sign (13-8) .......ovvieee e 1007
Section 8B.27 Emergency Notification System Sign (113-1) ......oceviiiiriiniiinese s 1007
CHAPTER 8C. MARKINGS
Section 8C.01 Purpose and APPHICALION.........cccviiie et 1009
Section 8C.02 Grade Crossing Pavement MarkingS.........ccoveeiirieieeeeie et 1009
Section 8C.03 Y 0] oI a0 I 1= o ISR 1009
Section 8C.04 Lane-Use ArrOW MarkiNGS ......c.ecviieieiieie sttt sre et esresre e e nre s 1012
Section 8C.05 Edge Lines, Lane Lines, Center Lines, Raised Pavement Markers, and Tubular Markers .....1012
Section 8C.06 Dynamic Envelope and Do Not Block Pavement Markings...........cccccoevvivieiiiieneseciesesnnas 1013









Page TC-24 IMUTCD 11th Edition
Section 9E.13 SHAred-USE PALNS .......c.eiiiice ettt sttt nee e nee s 1106
Section 9E.14 Bicycle Route Pavement Markings........ccooveoeoiaieieeie et 1108
Section 9E.15 Bicycle DeteCtor SYMDOL.........ccoiiiiiiiiiie s 1109
Section 9E.16 Pavement Markings for ODStIUCTIONS ..........coviveieieiiirin s 1109
Section 9E.17 RAISEA DEVICES. ...ttt ettt ettt ettt st e te s e sbe st et sae e e e sbeeseeseeeteenaesaeeneenee e 1110
CHAPTER9F. SIGNALS
Section 9F.01 AN o] o] [To%: 4 T RSOSSN 1113
Section 9F.02 BiICYCIE SIGNaAI FACES. ......c.vieeeeeeee s 1113
Section 9F.03 Signal Operations fOr BICYCIES. ..o s 1113
APPENDIX Al. CONGRESSIONAL LEGISLATION......ccciivieee e Al-1
APPENDIX A2. METRIC CONVERSIONS ... A2-1
FIGURES Page

Figure 1B-1 Process for Requesting and Conducting Experimentations for New Traffic Control Devices..... 7
Figure 1B-2 Process for Incorporating New Traffic Control Devices into the MUTCD...........c.cccoevveieinnnne 10
Figure 2A-1 Examples of Enhanced Conspicuity fOr SIgNS ........cocvveiiiiece e 48
Figure 2A-2 Examples of Heights and Lateral Locations of Sign Installations..............c.cccceevvvviieieivenenne. 51
Figure 2A-3 Examples of Locations for Some Typical Signs at Intersections..........cccccvvvvvvevieveevcvvseesiene. 52
Figure 2A-4 Relative Locations of Regulatory, Warning, and Guide Signs on an Intersection Approach..... 53
Figure 2A-5 Intersection Configuration at a Divided Highway CrosSing ...........ccoceeerereinienienineneseseeeenns 64
Figure 2B-1 STOP and YIELD Signs and PIAQUES ..........ccooiiiiiiiieieieieisses e 74
Figure 2B-2 Unsignalized Pedestrian CroSSWalK SIgNS ...........cceveiiiiininiicieeseeeese e 82
Figure 2B-3 Speed Limit SigNS and PIAGUES.........ccveiiieeie ettt st sre e enbesre s 86
Figure 2B-4 Movement Prohibition and Lane Control Signs and Plagues ...........ccccceeveveeieievecvese e 90
Figure 2B-5 Intersection Lane Control Sign Arrow Options for Roundabouts ..........c.ccceeveveieiccvececiicnns 92
Figure 2B-6 Center and Reversible Lane Control Signs and PlaqUES.............cccuririrereieiniini e 95
Figure 2B-7 Location of Reversible Two-Way Left-TUIM SIgNS........cccooveiiiriiiiinieieeeesese e 96
Figure 2B-8 Jughandle REQUIBEONY SIGNS......c..cviiiiiiiiie e 98
Figure 2B-9 Examples of Applications of Jughandle Regulatory and Guide Signing...........cccccoeveereienenns 99
Figure 2B-10 Passing, Keep Right, and SIoW Traffic SIgNS ..........cooiiiiiiiiiiiees e 103
Figure 2B-11 Examples of Keep Right and Keep Left Sign Placement ... 105
Figure 2B-12 Selective EXclusion Signs and PIAUES............coiiiiriiieieeeesee e 107
Figure 2B-13 DO NOT ENTER, WRONG WAY, ONE WAY, and Related Signs and Plaques ................... 109
Figure 2B-14 Locations of DO NOT ENTER and WRONG WAY Signing for Divided Highway

Crossings that Function as Two Separate INterseCtions...........ccccovvevevieiieereseece e 110
Figure 2B-15 Example of Application of Regulatory Signing and Pavement Markings at an

Exit Ramp Termination to Deter Wrong-Way ENtry ..o 112
Figure 2B-16 Example of Application of Regulatory Signing and Pavement Markings at an

Entrance RAMP TEIMINAL........ccooiiiiiiiiie e 113
Figure 2B-17 Examples of Low-Mounted WRONG WAY Signs with DO NOT ENTER Signs for

Wrong-Way Traffic CONtrOl..........ccoooviiiiiic e e 115
Figure 2B-18 LoCations Of ONE WAY SigNS.....cciiiiiiiieieie ettt ste e e ste e ae e aestesteesaesresnae e 116
Figure 2B-19 ONE WAY Signing for Divided Highway Crossings that Function as

TWO SePArate INTEISECIONS. ... .cueiiiiiieeieteeee ettt sbe st e eeeneenee e 117
Figure 2B-20 ONE WAY, DO NOT ENTER, and WRONG WAY Signing for

Divided Highway Crossings that Function as a Single INtersection ............ccccvvviveveiveiennns 118
Figure 2B-21 Example of Regulatory and Warning Signs for a Mini-Roundabout .............c.cccccceveiviiennne 119
Figure 2B-22 Example of Regulatory and Warning Signs for a One-Lane Roundabout.................ccccocenene. 120



IMUTCD 11th Edition

Figure 2B-23

Figure 2B-24
Figure 2B-25
Figure 2B-26
Figure 2B-27
Figure 2B-28
Figure 2B-29
Figure 2B-30
Figure 2B-31
Figure 2B-32
Figure 2B-33
Figure 2B-34
Figure 2C-1
Figure 2C-2
Figure 2C-3
Figure 2C-4
Figure 2C-5.
Figure 2C-6
Figure 2C-7
Figure 2C-8
Figure 2C-9
Figure 2C-10
Figure 2C-11
Figure 2C-12

Figure 2C-13
Figure 2C-14
Figure 2C-15
Figure 2C-16
Figure 2C-17
Figure 2D-1
Figure 2D-2
Figure 2D-3
Figure 2D-4
Figure 2D-5
Figure 2D-6
Figure 2D-7
Figure 2D-8
Figure 2D-9
Figure 2D-10
Figure 2D-11
Figure 2D-12
Figure 2D-13
Figure 2D-14
Figure 2D-15
Figure 2D-16
Figure 2D-17
Figure 2D-18
Figure 2D-19
Figure 2D-20

Page TC-25
Example of Regulatory and Warning Signs for a Two-Lane Roundabout with
ConSecUtiVe DOUDIE LEFLS ......ouiiiee e 121
Example of Regulatory and Warning Signs for a Neighborhood Traffic Circle...................... 122
Parking, Standing, and Stopping Signs and Plaques (R7 and R8 Series) ........c.ccccvvvvevervenenn, 124
Emergency RESIICHION SIGNS .....c.oiiiiiiiiieieeeie e 127
Pedestrian Signs and PIAQUES ..o e 129
Traffic Signal SigNS and PIAQUES............oiiiiiiicce e 132
RAMP IMELEIING SIGNS ...ttt st e r e beene e st e steenbesreeneete e 135
Road Closed and Weight Limit SIgNS ........ccccieiiiieiiiieecse e 136
B I 010 ST OSSPSR 139
Photo Enforcement Signs and PIAQUES ...........cviiiiiiiiiiciees e 140
Other REQUILONY SIQNS.........oiuiiiiiiiieieeesese bbb 140
HEAANGNT USE SIGNS......eiiiiiieiiiiie et 141
Horizontal Alignment Signs and PIAQUES ..........ccecveiiiiieie it 153
Examples of Warning Signs for Changes in Horizontal Alignment...........cccooovveiiiiivieiennenn, 156
Examples of Exit Ramp Advisory Speed and Other Warning Signs ..........cccccevevveveinceennenn, 161
Vehicle Speed Feedback Sign and Plague.............cccoiiiiiiicieinieeeeeee e 166
Vertical Grade Signs and PIAQUES ...........cuiiiiiiiiieieeees e 167
Miscellaneous Warning SIGNS.........cc.eoeiiiiiiiieieseiee et 169
Roadway and Weather Condition Signs and PlagquesS ............cccovvieeiiiiice s 174
Advance Traffic CONrOl SIGNS.......cvoviiiiiiii e 177
Reduced Speed Limit Ahead and Speed Zone SIgNS.........ccuerirererierieiieiesese e 179
Intersection Warning Signs and PIAGUES...........ccueviieiiiiiiiiese e 179
Merging and Passing Signs and PIAQUES ...........corieieiiiiisescse e 182
Examples of Merge and Added Lane Sign Placement for Entering and
CONVEIgiNG ROAUWAYS .....c.veiveeiieiiiie ettt sttt st e st e te e sbe s e besaeeaeste s e e sreares 184
Example Sequences for Lane Ends and Lane Merge Signs ........cccceveveveeieieveesese e sie e 185
Vehicular Traffic Warning Signs and PlaQUES.............ccereieiiiniiinie e 191
Non-Vehicular Warning SIQNS.........coeveiiiiiii e 193
Supplemental Warning PIAGUES ..........covoiiiiiiiiiiereeeese e 195
(@] 0T T=Tot Y o T TS 199
Examples of Color-Coded Destination GUIde SIgNS ..........cceveieeieieeieeiese e e 206
Examples of Uses of Abbreviations on GUIe SIgNS .........cocvcveviiieiiiesie e 212
Arrows FOr USE 0N GUITE SIGNS .....ovvieiiieiiiee ettt ste e 214
ROULE STONS ...t bbbttt b bbb n e neene s 217
Route Sign Auxiliary Plaques and Combination Junction Sign ...........ccccevvvneienencncisnenns 219
Advance Turn and Directional Arrow AuxXiliary PIaQUES...........ccceviivieiiiiiie e 222
Examples of Consolidation of Route Sigh Assemblies into Guide SignsS..........cccccevvevverienenn, 224
[llustration of Directional Assemblies and Other ROUte SIgNS..........ccccooereiiiiiniinininenenees 226
Destination and DIStANCE SIGNS.......cc.eriieieiiirieiesee s 233
Examples of Overhead Signs at an INterseCtion ...........cccoereiiiiiniiineieneeees e 235
Destination Signs for Circular INterseCtiONS............cocviiiiieieiisr e 239
Examples of Guide Signs for Circular INtersections...........cccocveveveiieveiesie e 240
Examples of Signing for Intersections with Indirect Left TUINS .........cccccvcveiievircieiniece, 244
Street Name and Parking SIgNS.........ccviiviii i e ne 247
Example of Interchange Crossroad Guide Signing for a One-Lane Approach....................... 253
Example of Minor Interchange Crossroad Guide SIgning .........c.ccoeeereieisinieneseseseseeenes 254
Examples of Multi-Lane Crossroad Guide Signing for a Diamond Interchange..................... 255
Examples of Multi-Lane Crossroad Guide Signing for a Partial Cloverleaf Interchange......... 256
Examples of Multi-Lane Crossroad Signing for a Cloverleaf Interchange............c.cccccvevnnen. 257

Example of Crossroad Guide Signing for an Entrance Ramp with a
Nearby Frontage ROAA ............coiiiiiiiiieie e 258



Page TC-26

Figure 2D-21
Figure 2D-22
Figure 2D-23
Figure 2D-24
Figure 2D-25
Figure 2D-26
Figure 2D-27
Figure 2D-28
Figure 2D-29
Figure 2D-30
Figure 2D-31

Figure 2D-32
Figure 2D-33
Figure 2D-34

Figure 2D-35
Figure 2D-36
Figure 2D-37
Figure 2D-38
Figure 2D-39
Figure 2E-1
Figure 2E-2
Figure 2E-3
Figure 2E-4
Figure 2E-5
Figure 2E-6
Figure 2E-7
Figure 2E-8
Figure 2E-9
Figure 2E-10
Figure 2E-11

Figure 2E-12
Figure 2E-13
Figure 2E-14

Figure 2E-15
Figure 2E-16
Figure 2E-17
Figure 2E-18
Figure 2E-19
Figure 2E-20

Figure 2E-21

Figure 2E-22
Figure 2E-23
Figure 2E-24
Figure 2E-25
Figure 2E-26
Figure 2E-27
Figure 2E-28

IMUTCD 11th Edition

Example of Transposed Alignment Crossroad Guide Signing at a Diamond Interchange.......
Example of Crossroad Intersection Guide Signs for a Single-Point Urban Interchange..........
Example of Weigh Station Signing — Conventional Road ..............ccccvevveveiiieveiesie e
(08 {01510V =T T SRS
Truck and Passing Lane SIQNS .......cc.coveiiiiiiiiiie e
Example of Signing for @ TrUCK LaNE .........cccooiiiieiieseseee e
Example of Signing for an Intermittent Passing Lane...........cccovriieriiinieiineneseneeeee
Emergency and Slow Vehicle TUrN-OUL SIgNS ........ccoviveiiiiere e
Example of Signing for an Emergency TUrN-OUL............cccoevieiieeieii i
Examples of Community Wayfinding GUIde SIgNS..........cccceviviieiieiieicceiee e
Example of a Community Wayfinding Guide Sign System Showing Direction from

8 FreeWaY OF EXPIESSWAY .......ccieeiriireereireereesresie et st srestee s sne e sne e snesne e snesneennesreennenne e
Example of a Color-Coded Community Wayfinding Guide Sign System..........c.ccocvvvvrernenen.
National Scenic Byways Sign and Plague, and Examples of USe..........c.ccoovevivevieiieiiccicnieenee,
Byway Identification, State Scenic Byway, and National Historic Trail Signs and Plaques,
AN EXAMPIES OF USE.....ciiiieiiiiie sttt ne e re e
Example of Guide and Directional Signing for a National Historic Trail ..............cccccoennen.
Example of Historic Trails Signing from an Expressway or FIeeWay............cccccverveiverveennnnn.
Signs and Plaques for Rerouting Because of Traffic INCIdeNts............ccccevviiiiiiiieices
Example of Permanent Guide Signing for Rerouting Because of Traffic Incidents.................
Example of a System of Major Guide Signs for an Airport Roadway Network......................
Designation of Destination for Interchanges in Opposing Directions of Travel....................
Typical Sequence of Interchange GUIAE SIGNS.........cceiviiieiieiiisii e
Examples of Interchange EXit NUMDEING .........ccooiiiiiiiiii e
Example of Interstate LOOPS aNd SPUFS .......ccveiieieiiieie et s
Example of Interchange Numbering for Mainline and Circumferential Routes .....................
Example of Interchange Numbering for Mainline and Loop ROULES.............cccccveieiveiccienenn,
Example of Interchange Numbering for Mainline and Spur ROULES ............ccceovviviiiincnicnnne
Example of Interchange Numbering for Overlapping ROULES ...........ccoeiiiiiiiiiiie e
Examples of Interchange Advance Guide Signs, Exit Number Plaques, and LEFT Plaque....
Example of an Interchange SEQUENCE SIGN .......cviiuiiiiieiice e
Example of Using a Series of Interchange Sequence Signs for

Closely-Spaced INtErCRANGES. ........coiiieiice ettt nras
Examples of EXit DIreCtiON SIONS .......ccvviieieiiieeiisi ettt sttt sre e
EXit Direction Sign PIACEMENT.........coiiiiiiieeece e
Examples of Exit Direction Signs with Advisory Speed Panels and

FIashing YElIOW BEACONS .........ccveiuiiiieieiie ettt ettt sttt e sne e sresraenae
EXit GOre Signs and PIAQUES ........c.eiuiiie ittt st
Examples of PUII-TRIOUGN SIGNS........cooieiiiiseee e
EXIT ONLY and LEFT Sign Panels ..........coooiiiiiiiiiiecee e
Guide Signs for a Single-Lane Exit to the Left with a Dropped Lane..........ccccccevvviinenienen.
Guide Signs for a Single-Lane Exit to the Right with a Dropped Lane..........cc.ccoovvierenienen.
Example of Overhead Guide Signs for a Dropped Auxiliary Lane between

Separate INterchange RAMPS .........oiiiiiii ettt re e
Example of Post-Mounted Advance Guide and Supplemental Warning Signs for a

Dropped Auxiliary Lane between Separate Interchange Ramps ..........cccccoovvninenencicinnnn
Example of Guide Signs for an Auxiliary Lane of at Least One-Half Mile in Length ...........
Examples of Signing for Mainline Terminations within an Interchange............c.cccccoeeviinnnnn.
Example of Signing for an Intermediate Interchange within a Major Interchange..................
Examples of Signing for an Interchange Exit Ramp with a Downstream Split......................
Examples of Guide Signs for a Minor INterchange ...........ccceeeveieie v,
Example of Guide Signs for a Diamond INterchange ...........cccoovvoiiiiiiieicicceee
Example of Guide Signs for a Diamond Interchange in an Urban Area............cccccceveveeienenn,



IMUTCD 11th Edition

Figure 2E-29
Figure 2E-30

Figure 2E-31
Figure 2E-32

Figure 2E-33
Figure 2E-34
Figure 2E-35

Figure 2E-36
Figure 2E-37

Figure 2E-38
Figure 2E-39
Figure 2E-40
Figure 2E-41
Figure 2E-42
Figure 2E-43

Figure 2E-44
Figure 2E-45
Figure 2E-46
Figure 2E-47

Figure 2E-48
Figure 2E-49
Figure 2E-50
Figure 2E-51
Figure 2E-52
Figure 2E-53
Figure 2E-54
Figure 2E-55
Figure 2E-56
Figure 2E-57
Figure 2E-58
Figure 2E-59
Figure 2E-60
Figure 2E-61
Figure 2E-62
Figure 2F-1

Figure 2F-2
Figure 2F-3
Figure 2F-4
Figure 2F-5
Figure 2F-6
Figure 2F-7
Figure 2F-8

Page TC-27
Example of Guide Signs for a Full Cloverleaf Interchange............ccccoooeiiieiinii e 336
Example of Guide Signs for a Full Cloverleaf Interchange with
Collector-Distributor ROAAWAYS. ........c.coveiiiieiiciesie ettt ste e ste e sresbe e sresreenaesne s 338
Example of Guide Signs for a Partial Cloverleaf Interchange...........cccccovvvvvivcii i, 339
Examples of Guide Signs for Successive Interchanges with
Collector-DistriDutor ROBAWAYS. .........ccvereirieriiiiriesiesre et 340
Examples of Guide Signs for a Freeway-to-Freeway Interchange ..o 342
Example of Guide Signs for a Split with Dedicated Lanes ...........cccocvvvevervivieiesiesese e 345
Example of an Overhead Arrow-per-Lane Guide Sign for a Multi-Lane Exit with
I @] o (o] o I TSSO SSTSPSS 346
Example of Overhead Arrow-per-Lane Guide Signs for a Two-Lane Exit to
the Right with an Option Lane..........ccoiiiiiiiiieeee e 348
Example of Overhead Arrow-per-Lane Guide Signs for a Two-Lane Exit to
the Right with an Option Lane (Through Lanes Curve to the Left) ..........cccooeviivveviinciennnn, 349
Example of Overhead Arrow-per-Lane Guide Signs for a Split with an Option Lane ............. 350
Example of Guide Signing for a Narrow Gore at a Split with an Option Lane ....................... 352
Example of Guide Signing for a Narrow Gore at a Two-Lane Exit with an Option Lane....... 353
Examples of Diagrammatic Advance GUIAE SIgNS ..........ccoviirirererieieeisesese e 354
Example of Diagrammatic Advance Guide Sign USE ...........ccooviirinenineiiinenese e 355
Example of a Partial Width Overhead Arrow-per-Lane Guide Sign for
Intermediate or Minor INTErChANGES. ..........iiviiie e 356

Example of Signing for a Two-Lane Intermediate or Minor Interchange Exit with
an Option Lane and a Dropped Lane Using Partial-Width Overhead Arrow-per-Lane Signs 357
Example of Signing for a Two-Lane Intermediate or Minor Interchange Exit with

Option and Auxiliary Lanes Using Partial-Width Overhead Arrow-per-Lane Signs............... 358
Example of Signing for a Two-Lane Intermediate or Minor Interchange EXxit with

an Option Lane and a Dropped LaNE ..........cccviveiiieiiie ittt 359
Example of Signing for a Two-Lane Intermediate or Minor Interchange Exit with

Option and AUXIHAIY LANES. ......ccviiviiiieiiisieree e 360
Example of Sign SPreading.........cooeoeiiieeiiiie s 362
N Lo e o T [0TSR 364
Example of a Post-Interchange Distance SigN..........cccovveiiiiie i 365
Example of a Post-Interchange Travel TImMe Sign .......cccovviieiiie e 365
Examples of Travel TIME SIQNS........cceiiiiiiiiieie ettt st 366
Example of a Supplemental Guide Sign for a Multi-Exit Interchange............cccccooeivivieienene. 367
Examples of Supplemental Guide Signs for a Park-and-Ride Facility ...........cc.cccocevviiirnnnenn. 367
Example of a Community Interchanges Identification Sign..........cccccovveveiiiie v 368
Example of the Use of a Community Interchanges Identification Sign.............cccooeveiveennnn, 369
Example of @ NEXt EXITS SIQN ....coiviiriiiieieieis e 370
Example of the Use 0f 8 NeXt EXITS SIgN .......coviiiiiiiiiiiceeesese e 371
Example of Weigh Station Signing 0n FreEWAYS ...........cccvreieiiiiiieiseiese e 372
Interstate, Off-Interstate, and U.S. ROULE SIQNS.......ccoiveierieiieieiieie e 373
Eisenhower Interstate SYSIEM SIgNS.......cccveiiiiiiiiiiie et 374
Example of Signing for Route Diversion by Vehicle Class ..........cccocvvvevieiiiviie e, 376
Examples of ETC Account Pictographs and Use of Purple Backgrounds and

UNETTAY PANEIS ...t 382
Toll Plaza Regulatory Signs and PlAQUES ...........ccooviiriiiieceeeeses e 383
ETC Account-Only Auxiliary Signs for Use in Route Sign Assemblies.............ccocoevciiiinnne 384
Toll Plaza Warning Signs and PIAQUES............ccveieiiiierii ittt 386

Example of Minor Interchange Crossroad Signing for an Approach to a Toll Highway........... 388
Example of Interchange Crossroad Signing for a One-Lane Approach to a Toll Highway......389
Examples of Multi-Lane Crossroad Signing for a Diamond Interchange............cc.ccoceoveivinnnne 390
Examples of Guide Signs for Entrances to Toll Highways or Ramps...........ccccoeveveviiieriennenn, 391



Page TC-28

Figure 2F-9
Figure 2F-10

Figure 2F-11
Figure 2F-12
Figure 2F-13

Figure 2F-14
Figure 2F-15

Figure 2F-16
Figure 2G-1
Figure 2G-2
Figure 2G-3
Figure 2G-4
Figure 2G-5
Figure 2G-6
Figure 2G-7
Figure 2G-8

Figure 2G-9
Figure 2G-10

Figure 2G-11
Figure 2G-12
Figure 2G-13
Figure 2G-14
Figure 2G-15
Figure 2G-16
Figure 2G-17
Figure 2G-18
Figure 2G-19
Figure 2G-20
Figure 2G-21
Figure 2G-22
Figure 2G-23
Figure 2G-24

Figure 2G-25

IMUTCD 11th Edition

Examples of Conventional Toll Plaza AQvance SignS..........c.cocvveeriieenieneene e
Example of an Overhead Arrow-per-Lane Guide Sign and Arrow for

a SPlit With an OPLION LANE ..ottt sne e
Examples of Guide Signs for a Split with an Option Lane for a Mainline Toll Plaza on

a Diverging Alignment from Open-Road ETC LaNeS.........ccccoerveirininineneeeesesese e
Examples of Guide Signs for the Entrance to a Toll Highway on which Tolls are

Collected EIeCtroniCally ONlY ..........cc.ciiiiiiiiiiiieeeee e
Examples of Guide Signs for Alternative Toll and Non-Toll Ramp Connections to
ANON-TOI HIGNWAY ......oviiviiiiie ettt be e reaneenre e
Examples of Mainline Toll Plaza Approach and Canopy Signing .........cccceeveveveiiveveseeinennens
Examples of Guide Signs for a Mainline Toll Plaza on a Diverging Alignment from
OPEN-ROA ETC LANES ...ttt
Examples of Toll Plaza Canopy SIGNS.........cceoveieiiiiininiesiesieseeeeeee s
Preferential Lane Regulatory Signs and PlaqUE ...........ccocevieiiiieiiie i
Example of Signing for an Added Continuous-Access Contiguous or

Buffer-Separated HOV LaANE.........ccocveiiiieie ittt sttt sre e nne
Example of Signing for a General-Purpose Lane that Becomes a Continuous-Access
Contiguous or Buffer-Separated HOV Lane..........cccocvveieiiiiieieiecie e
Examples of Warning Signs and Plaques Applicable Only to Preferential Lanes...................
Example of an Overhead Advance Guide Sign for a Preferential Lane Entrance....................
Examples of Overhead or Post-Mounted Preferential Lane Entrance Direction Signs ...........
Entrance Gore Signs for Barrier-Separated Preferential Lanes...........cccoccevvvveevesvevevesiennns
Example of Advance Guide and Entrance Direction Signs for a General-Purpose Lane

that Becomes a Preferential Lane............coouo oot
Example of Signing for an Entrance to Access-Restricted HOV Lanes..........cc.ccoocevcveienenen.
Example of Signing for an Intermediate Entry to a Barrier-Separated or

Buffer-Separated HOWV LaANE.........c.oiiiieiiiicie ettt st
Example of Signing for the Intermediate Entry to, Egress from, and End of
ACCESS-RESIICIEd HOV LANES ......eieeiiieiiie ettt sttt nne e
Examples of Barrier-Mounted Guide Signs for an Intermediate Egress from

Prefer@ntial LANES .......ccveieieeeie ettt sttt te et este e e stesteeneeseeereenaenneas
Examples of Signs for an Intermediate Egress from a Barrier-Separated or
Buffer-Separated HOV LANE.........ccvcviiiieiie ittt ettt s sre e nne s
Example of Signing for a Direct Entrance Ramp to an HOV Lane from a Park-and-Ride
Facility and @ LOCAI SLIEEL........cc.oiiiie ettt
Exit Gore Sign for a Direct Exit from a Preferential Lane............cccocveeveveiveveiiiieve e
Examples of Guide Signs for Direct HOV Lane Entrance and Exit Ramps............cccccvevnee.
Examples of Guide Signs for a Direct Access Ramp between HOV Lanes on

SEPATALE FIEEWAYS ...ttt sttt b bbbt b bbbt e b e st
Regulatory Signs for Managed LANES ...........cocviveiiiiiie ittt
Examples of Guide Signs for Entrances to Priced Managed Lanes ..........c.ccoccevovieeevencneiennne
Example of Signing for the Entrance to an Access-Restricted Priced Managed Lane on
which Registration in a Toll Account Program IS Not Required...........ccceveveiieicinevicsienneen,
Example of Signing for the Entrance to an Access-Restricted Priced Managed Lane —

ETC ACCOUNT REQUITEA........ueiieiiectiesie sttt sttt sttt s e et te e et e steennesreereesaenne s
Example of Signing for the Entrance to an Access-Restricted Priced Managed Lane

Where a General-Purpose Lane Becomes the Managed Lane............ccccoevvvinenenenescnenenn
Example of Signing for an Intermediate Entry to a Barrier-Separated or

Buffer-Separated Priced Managed Lane ...........ccveiviieieiiiie et
Example of Signing for the Intermediate Entry to, Egress from, and End of
Access-Restricted Priced Managed Lanes ........c.ccevveeeieieeiieie e sve e s
Example of an Exit Destinations Sign for a Managed Lane............ccccooevveeieiciininenene s



IMUTCD 11th Edition Page TC-29

Figure 2G-26
Figure 2G-27

Figure 2G-28
Figure 2G-29

Figure 2G-30
Figure 2G-31

Figure 2G-32
Figure 2G-33

Figure 2H-1
Figure 2H-2
Figure 2H-3
Figure 2H-4
Figure 2H-5
Figure 2H-6
Figure 2H-7
Figure 2H-8
Figure 2H-9
Figure 2H-10
Figure 2H-11
Figure 21-1
Figure 21-2
Figure 21-3
Figure 21-4
Figure 21-5
Figure 21-6
Figure 21-7
Figure 21-8
Figure 21-9
Figure 2I-10
Figure 2J-1
Figure 2J-2
Figure 2J-3
Figure 2J-4
Figure 2J-5

Figure 2J-6

Figure 2J-7

Figure 2K-1
Figure 2K-2
Figure 2L-1
Figure 2M-1
Figure 2M-2
Figure 2M-3

Figure 2M-4
Figure 2M-5

Example of a Comparative Travel Time Information Sign for Preferential or

MANAGEA LANES.......eeueeieeeieiite ettt ettt sttt e s bt se et sae et e steeneeseeeneentenaeeneeneenneans 443
Examples of Guide Signs for an Intermediate Egress from a Barrier-Separated or
Buffer-Separated Managed Lane .........c.ccvieeieieiicic sttt st s 444
Examples of Guide Signs for Direct Managed Lane Entrance and Exit Ramps ..................... 445
Examples of Guide Signs for a Direct Access Ramp between Managed Lanes on

SEPAIALE FIEBWWAYS .....c.veveereiieeiieste ettt ettt nr e n e r e nr e n e ar e nenreanes 446
Examples of Guide Signs for a Direct Entrance Ramp to a Priced Managed Lane and
Trailblazing to a Nearby Entrance to the General-Purpose Lanes ............ccccooevvvinincncnnennns 448
Examples of Guide Signs for Separate Entrance Ramps to General-Purpose and

Priced Managed Lanes from the Same CroSSroad ...........cccccevvvevereiiieriesiesiie e seesese e e 449
Examples of Signing for Part-Time Travel on a Shoulder .............c.ccooeiviiiiiciiiiice 450
Example of Lane-Use Control Signals and Variable Speed Limit Signs for

Active Lane Management During an INCIAENT ...........cocerieiiiininiie e 456
General Information and Miscellaneous Information Signs and Plagques ...........cccccccvevevnaee. 459
Future Interstate Signs (12-4, 12-42) .........cocveieiiiieeiece s 463
Examples of Project Information SigNS .........ccceieeiiii i 464
Examples and Typical Placement of Grade Separation Identification Signs .............cc.ccceevene. 465
Reference LOCATION SIGNS........couiiiiieieic e 466
Intermediate Reference LOCAtION SIGNS ........ccuoiiiiiriiieieeiees s 466
Enhanced Reference LOCALION SIGNS.........cccvcueieiiiiiiie ettt e 467
Examples of Acknowledgment Sign DESIGNS........ccciviiieiiiiiieiece e 468
Examples of Signs for Alternative FUElS COrmidors...........ccovviiiiniiineiceeese e 471
Example of Signing for an Alternative Fuels Cormidor............ccoooiiiiiinineneceeee s 473
Typical Signing from a Freeway Exit Ramp to a Service Facility ...........cccoooviiiiiiincienn 474
General Service SigNs and PIAQUES .........ccviieiiiecie ettt 478
Example of NeXt SErVICeS PIAQUE .........eoveieciece sttt 479
Examples of General Service Signs with and without Exit Numbering............cccccoevvvvenenenn, 480
Examples of Interstate Oasis Signs and PIAQUES .............covvviiiiiiiincicceee s 483
Rest Area and Other R0adSide Area SIgNS ........covierierieieieisese s 485
Brake Check Area and Chain-Up Area SIgNS..........ccoeieieininiiinesesreeeeees e 485
Examples of Tourist Information and Welcome Center Signs .........cccceveeeevieveeieneseeseesnenns 486
Radio, Telephone, and Carpool Information Signs .........c.cccvviveveriiie i 488
Examples of Truck Parking Availability Signs ..o, 490
Examples of Use of Truck Parking Availability Signs...........ccccooiiiiiiniiiiii e 491
Examples of Business Identification Panel Arrangements on Specific Service Signs.............. 494
Examples of Specific Service Sign LOCATIONS .........ccccvriiirireieieeeeee s 495
Example of General Service Signs Used in Conjunction with Specific Service Signs............ 497
Examples of Supplemental Messages on Business Identification Sign Panels..............c.......... 497
Example of Specific Services Signing for a Conventional Road Accessed within

a Freeway-to-Freeway INtErChaNGE .........ccooviiiiiiieieeeee e 500
Example of Signing for Services Accessed from a Collector-Distributor Road

AJJACENT L0 8 FTBEWAY ... .ecuviitiiiieite sttt ettt sttt sttt st e et e be s e et e s te e b e sreeteesbesreeneenre e 502
Examples of Specific Service Trailblazer Signs..........cccocveviiiiie i 503
Examples of Tourist-Oriented Directional SIgNS ..........cccevviiiiiiieiiece e 506
Examples of Tourist-Oriented Directional Signs on an Intersection Approach....................... 507
Example of CMS Capability to Display Sign Legends Based on Pixel Pitch...............c..co....... 515
Examples of Use of Arrows, Educational Plaques, and Prohibitive Circles and Diagonals..... 522
Examples of Recreational and Cultural Interest Area Guide SignS ........cccevvvveveiveieveseeniens 524
Arrangement, Height, and Lateral Position of Signs Located within Recreational and

CUITUPAI TNTEIESE ATBAS ...ttt sttt ettt bbbttt 525
Examples of Symbol and Destination Guide Signing Layout ............cccccvvrereieiininnieneieneenns 526

Recreational and Cultural Interest Area Symbol Signs for General Applications................... 527



Page TC-30

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 3C-1
Figure 3C-2

Figure 3D-1
Figure 3D-2
Figure 3D-3

Figure 3D-4
Figure 3D-5
Figure 3D-6
Figure 3D-7
Figure 3D-8

Figure 3E-1
Figure 3E-2

IMUTCD 11th Edition

Recreational and Cultural Interest Area Symbol Signs for Accommodations..............c.......... 527
Recreational and Cultural Interest Area Symbol Signs for Services...........ccoovvvencicicnenn 528
Recreational and Cultural Interest Area Symbol Signs for Land Recreation...............c..c.c..... 528
Recreational and Cultural Interest Area Symbol Signs for Water Recreation......................... 529
Recreational and Cultural Interest Area Symbol Signs for Winter Recreation ....................... 529
Emergency Management SIGNS ........ceiererreieirinesese et 531
Yellow Center Lines for Two-Lane, Two-Way Applications..............cocovrireiiicininiicnee, 540
Yellow Center Lines for Four-or-More Lane, Two-Way Applications...........ccccevevviivevennnnne. 541
Yellow Center Lines for Three-Lane, Two-Way Applications............cccoovevvevievievieneseesesiene 542
Method of Locating and Determining the Limits of No-Passing Zones at Curves................. 544
Application of Three-Lane, Two-Way Markings for Changing the Direction of

LT O] (=T g I T ST 545
Example of Yellow Pavement Markings for Reversible Lanes...........cccoeoeieiiininienciennene 546
Examples of Two-Way Left-Turn Lane Marking Applications............ccccooeveveiieneseciesennas 547
Example of a Double Solid White Line Used to Prohibit Lane Changing............cccccceeveveneae 548

Examples of Dotted Line and Channelizing Line Applications for Exit Ramp Markings...... 549
Examples of Dotted Line and Channelizing Line Applications for

ENntrance RAMP MArKINGS .......oooiiiiieieieise s 551
Examples of Applications of Freeway and Expressway Lane-Drop Markings........................ 554
Examples of Applications of Conventional Road Lane-Drop Markings..........c..cccocvvveiveienen. 560
Examples of Line Extensions through INtersections.............ccocuviinirireicieisiss e 564
Examples of Applications of Lane-Reduction Transition Markings.............ccccoovvniencnienen. 567
Examples of Applications of Markings for Obstructions in the Roadway ..............cc.ccceevnee. 569
Examples of Yield Line APPICALIONS ........ccccoiiiiiiiiiiiiiiise e 574
Example of Elongated Letters for Word Pavement Markings .........ccccoccevvvvveeveieiiesesieesenneas 576
Examples of Elongated Route Shields and Markers Applied as Pavement Markings.............. 576
International Symbol of Accessibility Parking Space Marking...........ccccccooveveiiviieiiincncnnnn, 577
Yield Ahead Triangle SYMDOIS.........ccoiiii e 577
Examples of Standard Arrows for Pavement Markings...........ccocvererereneneisiesene e 579
Examples of Lane-Use Control Word and Arrow Pavement Markings...........ccocceecevovrvernnnens 580
Examples of Parking Space Markings ..........cccveveiiiiiiiiiie s 582
Do Not Block Intersection Markings ..........ccccveveiiiiiieieie s 583
Example of the Application of Speed Reduction Markings ..........c.cccevveveviiiieiesieese e 584
Pavement Markings for Speed Humps without Crosswalks.............ccccevevieiiveieiesveese e, 585
Pavement Markings for Speed Tables or Speed Humps with Crosswalks............cc.cccoerennee. 586
Advance Warning Markings for Speed Humps or Speed Tables...........cccocvvrineiineicicnnn, 587
Example of Pavement Markings for a Diamond Interchange with

a Transposed AlIGNMENT CrOSSIOAA .........ccveveireeieitiieese e eee s sre e sre e ere e 588
CroSSWaAIK MArKINGS ......ccuveiiiiiiiiireiee et 590
Example of Crosswalk Markings for an Exclusive Pedestrian Phase that

Permits DIagonal CrOSSINGS .......cveieiiriiriirieriesre ettt 593
Example of Markings for Approach and Circulatory Roadways at a Roundabout.................. 596
Example of Markings for a One-Lane Roundabout ..............ccccoveviiiiiiciie e 597
Example of Markings for a Two-Lane Roundabout with One-Lane and

TWO-LANE APPIOACHES. ... .eeviiteeie ittt ettt et te e et e s te e e e sbeetaesbesteereesreaneenre e 598
Example of Markings for a Two-Lane Roundabout with One-Lane EXits...........cc.cccccovennenn. 600
Example of Markings for a Two-Lane Roundabout with Two-Lane EXitS.........c..ccccccoeverenen. 601
Example of Markings for a Two-Lane Roundabout with a Double Left Turn..............co...... 602
Example of Markings for a Two-Lane Roundabout with a Double Right Turn ...................... 603
Example of Markings for a Diamond Interchange with Two Circular-Shaped

Roundabout Ramp TerMINAIS ........c.coiiiiiiiiiie e 604
Markings for Barrier-Separated Preferential Lanes ............ccocvviiiiiiieiiisiene e 607
Markings for Buffer-Separated Preferential Lanes..........ccccvvvvvvevviviie v 608






Page TC-32
Figure 4F-7
Figure 4F-8
Figure 4F-9
Figure 4F-10
Figure 4F-11
Figure 4F-12
Figure 4F-13
Figure 4F-14
Figure 4F-15

Figure 4H-1
Figure 41-1
Figure 41-2
Figure 41-3
Figure 41-4
Figure 4J-1
Figure 4J-2
Figure 4J-3
Figure 4L-1
Figure 4N-1
Figure 4T-1
Figure 6B-1
Figure 6B-2
Figure 6B-3
Figure 6D-1
Figure 6F-1
Figure 6F-2
Figure 6G-1
Figure 6H-1
Figure 61-1
Figure 6K-1
Figure 6K-2
Figure 6L-1
Figure 6L-2

Figure 6L-3
Figure 6N-1
Figure 60-1
Figure 6P-1
Figure 6P-2
Figure 6P-3
Figure 6P-4
Figure 6P-5
Figure 6P-6
Figure 6P-7

IMUTCD 11th Edition

Typical Position and Arrangements of Separate Signal Faces with Flashing Yellow

Arrow for Protected/Permissive Mode and Variable Mode Left TUrnS ........cccccooeveeivinennne 691
Typical Positions and Arrangements of Shared Signal Faces for Permissive Only

Lo o e T | A 5 SRR 695
Typical Position and Arrangements of Separate Signal Faces with Flashing Yellow

Arrow for Permissive Only Mode RIGNt TUMS .........ccooiiiiiiiicceeeeee s 695
Typical Position and Arrangements of Separate Signal Faces with Flashing Red Arrow

for Permissive Only Mode and Protected/Permissive Mode Right Turns............cccccvevvevveneen, 697
Typical Positions and Arrangements of Shared Signal Faces for Protected Only

MOAE RIGNE TUIMNS ...ttt e e st e s e s re s reesaesreeneeeesne e 698
Typical Position and Arrangements of Separate Signal Faces for Protected Only

MOAE RIGNT TUIMS ...t 699
Typical Positions and Arrangements of Shared Signal Faces for

Protected/Permissive Mode RIght TUIMS ........ccoiiiiiiiiiiie et 700
Typical Position and Arrangements of Separate Signal Faces with Flashing Yellow

Arrow for Protected/Permissive Mode and Variable Mode Right TUrnS..........cccccecveveivennene 701
Signal Indications for Approaches with a Combined Left-Turn/Right-Turn Lane and

NO Through IMOVEMENT .......c.ooiiiiiiiiise e 705
Typical Arrangements of Bicycle Signal FaCeS ..o 715
Typical Pedestrian Signal INICAtioNS ..........cccvcveiiiicicce e 718
Preferred Push BUttON LOCAION ATBA .........cuiiiiieieie ettt s e e e 721
Typical PUSh BUTTON LOCALIONS .........ccviiiiiiireieieise s 723
Pedestrian INtEIVAIS..........coii ettt eeas 724
Guidelines for the Installation of Pedestrian Hybrid Beacons on Low-Speed Roadways....... 727
Guidelines for the Installation of Pedestrian Hybrid Beacons on High-Speed Roadways ...... 728
Sequence for a Pedestrian Hybrid BEACON .........cccovveiiiiiicic e 729
Example of RRFBs at Uncontrolled, Marked Crosswalks at an Intersection.............c.cccce.... 737
Sequence for an Emergency-Vehicle Hybrid Beacon ............ccccooeveiiiiiiiiniienececeee 742
Lane-Use Control Signal INAICAtIONS ...........ccoiiiriiiiiiieiiise e 755
Component Parts of a Temporary Traffic Control Zone.............ccocoiviiiieieiiinneeee 772
Types of Tapers and BUTfer SPACES .........cvcviiiiiiic e 774
Example of a One-Lane, Two-Way Traffic Taper.........cccoeviiiiiii s 777
Use of Hand-Signaling Devices by FIAQQErS........ccoviiviiiie i 784
Height and Lateral Location of Sighs—Typical Installations ............cccccevvviveveiiiie e 790
Methods of Mounting Signs Other Than 0N POSES ..........cciiiiiiiiieccese s 792
Regulatory Signs and Plaques in Temporary Traffic Control Zones...........ccccocvvriiereienen 794
Warning Signs and Plaques in Temporary Traffic Control Zones...........cccccevvvvvevvevviivcinennnn, 799
Exit Open and Closed and Detour Signs and PIaqUES............cceieieeveiieiieneceece e 812
Examples of Channelizing DEVICES ..........ccooiieiieieiiieises s 816
Pedestrian Channelizing DEVICE .........ccoiiiiiiieieeeeeees s 817
Example of the Use of a STOP/SLOW Automated Flagger Assistance Device (AFAD)........ 827
Example of the Use of a Red/Yellow Lens Automated Flagger Assistance

YTl (A o A I ) TSSO 829
Advance Warning Arrow Board Display Specifications.............ccccocveviieiieveiecie e, 834
I LT Y =T o T RSP 853
Examples of Traffic Incident Management Area SIgNS.........ccooeveeeirienineseneseseeeeeeeeene 855
Work Beyond the SNOUIAET (TA-L)....ccoieeieieiiiie e 861
BIAStING ZONE (TA-2) ottt bttt b b r e n e 863
WOrk on the SNOUIAErS (TA=3) ....ciuiiieice ettt sre et ne e 865
Short-Duration or Mobile Operation on a Shoulder (TA-4) ..o 867
Shoulder Closure 0N a FreeWay (TA-5) ....ccovoiiiieeiecie e 869
Shoulder Work with Minor Encroachment (TA-6) .......ccooveiiiiiniieneeeee e 871

Road Closure With @ DIVEISION (TA-7) ...eceeieiieieie ittt nae s 873



IMUTCD 11th Edition

Figure 6P-8

Figure 6P-9

Figure 6P-10
Figure 6P-11
Figure 6P-12
Figure 6P-13
Figure 6P-14
Figure 6P-15
Figure 6P-16
Figure 6P-17
Figure 6P-18
Figure 6P-19
Figure 6P-20
Figure 6P-21
Figure 6P-22
Figure 6P-23
Figure 6P-24
Figure 6P-25
Figure 6P-26
Figure 6P-27
Figure 6P-28
Figure 6P-29
Figure 6P-30
Figure 6P-31
Figure 6P-32
Figure 6P-33
Figure 6P-34
Figure 6P-35
Figure 6P-36
Figure 6P-37
Figure 6P-38
Figure 6P-39
Figure 6P-40
Figure 6P-41
Figure 6P-42
Figure 6P-43
Figure 6P-44
Figure 6P-45
Figure 6P-46
Figure 6P-47
Figure 6P-48
Figure 6P-49
Figure 6P-50
Figure 6P-51
Figure 6P-52
Figure 6P-53
Figure 6P-54
Figure 7A-1

Figure 7B-1

Figure 7B-2

Figure 7B-3

Page TC-33
Road Closure with an Off-Site Detour (TA-8) .......ccciirireieiiiese e 875
Overlapping Routes wWith @ Detour (TA-9) ..o 877
Lane Closure on a Two-Lane Road Using Flaggers (TA-10) ......cccoovviveveieciene e 879
Lane Closure on a Two-Lane Road with Low Traffic Volumes (TA-11)........cccccevvvvvevenienenn, 881
Lane Closure on a Two-Lane Road Using Temporary Traffic Control Signals (TA-12) ......... 883
Temporary ROAd ClOSUre (TA-13)....ccoiiiiieieiiisese e 885
Haul R0OAd CroSSING (TA-L14).....ccue ittt 887
Work in the Center of a Road with Low Traffic Volumes (TA-15) .....c.ccccovevveveievnciccienen, 889
Surveying Along the Center Line of a Road with Low Traffic Volumes (TA-16)................... 891
Mobile Operations on a TWo-Lane ROAA (TA-17)....cccoviiiieiiiieie e 893
Lane Closure on a Minor STreet (TA-18) ......ociiiiiieieieeeesese e 895
Detour for One Travel DireCtion (TA-19) ......ccoiiiiiiieiiiees e 897
Detour for a Closed Street (TA-20) .......couiiiiiirerinrerieree e 899
Lane Closure on the Near Side of an Intersection (TA-2L1) .......cccccevviiieieieciese e 901
Right-Hand Lane Closure on the Far Side of an Intersection (TA-22) .......cccccevvevevvevvenvennnn, 903
Left-Hand Lane Closure on the Far Side of an Intersection (TA-23) ......cccccvvvviveveveieeiennnn, 905
Half Road Closure on the Far Side of an Intersection (TA-24) .......ccccoereieieininineneees 907
Multiple Lane Closures at an INtersection (TA-25) ..o 909
Closure in the Center of an Intersection (TA-26).........cccereiiriiiniinine e 911
Closure at the Side of an INterSeCtion (TA=27)......ccviiveiiiiiie e 913
Sidewalk Detour or DIVErSION (TA-28) ......ccccuiiiiiiieeeee s 915
Crosswalk Closures and Pedestrian Detours (TA-29) ..o 917
Interior Lane Closure on a Multi-Lane Street (TA-30) .....ccevriririneieieeeseses e 919
Lane Closures on a Street with Uneven Directional Volumes (TA-31) ......ccocovvinerenciiennnn. 921
Half Road Closure on a Multi-Lane, High-Speed Highway (TA-32) .......cccccooviviiveieiceiennn, 923
Stationary Lane Closure on a Divided Highway (TA-33) ......ccoiiiieiiecie e 925
Lane Closure with a Temporary Traffic Barrier (TA-34) ......ccccceviiviie i 927
Mobile Operation on a Multi-Lane ROAd (TA-35) .....oooiiiiiiieeie e 929
Lane Shift 0n a FreeWaY (TA-36).......cceriierrieeieisise e 931
Double Lane Closure on a FreeWay (TA-37).....cco e 933
Interior Lane Closure on a Freeway (TA=38) ......ccciiiiiieieeieie sttt 935
Median Crossover on a Freeway (TA=39)......ccucviiiieeieii i 937
Median Crossover for an Entrance Ramp (TA-40) .......cccviiiiiiiiiieie e 939
Median Crossover for an EXit Ramp (TA-41).....ccoiieiiiieie e 941
Work in the Vicinity of an EXit RamMpP (TA-42) ......cooiiiiiieeeieer e 943
Partial EXit Ramp ClOSUIE (TA-43) ..o e 945
Work in the Vicinity of an Entrance Ramp (TA-44).......ccoeieiieiiiieie e, 947
Temporary Reversible Lane Using Movable Barriers (TA-45) ......ccccoceviviivevevieceece e 949
Work in the Vicinity of a Grade Crossing (TA-46)........cccooiiriiiiiieneieeeees e 951
Bicycle Lane Closure without @ Detour (TA-47) .....cocoieiereiisisesese e e 953
Bicycle Lane Closure with an On-Road Detour (TA-48) ......cccoviiiiiiiieieeeeees e 955
Shared-Use Path Closure with a Diversion (TA-49) ... 957
On-Road Detour for a Shared-Use Path (TA-50) ........coveieiieiiieie e 959
Paved Shoulder Closure with a Bicycle Diversion onto a Temporary Path (TA-51)................ 961
Short-Term or Short-Duration Work in a Circular Intersection (TA-52) ........ccccevvvvveveiveinene. 963
Flagging Operation on a Single-Lane Circular Intersection (TA-53).......cccccuviiieniieiiniennn. 965
Inside Lane Closure on a Multi-Lane Circular Intersection (TA-54) ........cccceerinineicininnnnns 967
Example of School Route PIan Map ..o 969
Signs in School Areas and at SChoOl CroSSINGS ........ccveiviiiiiiiece e 973
Example of Signing for a School Zone with a School Speed Limitand a
ot g ToT0] [ Ot (03] ] o SR R 975
Example of Signing for a School Crossing Outside of a School Zone ..o 977



Page TC-34
Figure 7B-4

Figure 7B-5
Figure 7C-1
Figure 8B-1
Figure 8B-2
Figure 8B-3
Figure 8B-4
Figure 8B-5
Figure 8C-1
Figure 8C-2
Figure 8C-3
Figure 8C-4

Figure 8C-5
Figure 8D-1

Figure 8D-2
Figure 8D-3
Figure 8E-1

Figure 8E-2

Figure 8E-3
Figure 8E-4

Figure 8E-5
Figure 8E-6

Figure 8E-7
Figure 8E-8
Figure 8E-9

Figure 8E-10
Figure 8E-11
Figure 8E-12

Figure 9A-1
Figure 9B-1
Figure 9B-2
Figure 9B-3
Figure 9B-4
Figure 9B-5
Figure 9B-6
Figure 9C-1
Figure 9D-1
Figure 9D-2
Figure 9D-3
Figure 9D-4
Figure 9D-5
Figure 9D-6

IMUTCD 11th Edition

Example of Signing for a School Zone with a School Speed Limit and

Higher Fines Only fOr SPEEAING ........cccviiiiiiiiieeee e 979
Example of Signing for a School Zone with Higher Fines for All Traffic Violations.............. 981
Two-Lane Pavement Marking of “SCHOOL” .........cccccovvee i 984
Regulatory Signs and Plaques for Grade CroSSiNgS ..........coveveirirerenenieeeeesesese s 996
Crossbuck Assembly with a YIELD or STOP Sign on the Crossbuck Sign Support .............. 997
Crossbuck Assembly with a YIELD or STOP Sign on a Separate Sign Support .................... 998
Warning Signs and Plaques for Grade CroSSINGS........ccvivereieiieieseeie e e sn e e e e 1002
Example of an Emergency Notification System Sign..........cccccveveviiicieciecic s 1007
Example of Placement of Warning Signs and Pavement Markings at Grade Crossings......... 1010
Grade Crossing Pavement Markings .........cccoovevriiiiineieeeees s 1011
Example of Dynamic Envelope Pavement Markings at Grade Crossings..........cccoevvevevvrennne. 1013
Example of Dynamic Envelope and Do Not Block Pavement Markings at

(€] 1o [T O3 (01T o OSSR 1014
Examples of Light Rail Transit Vehicle Dynamic Envelope Markings for

MiXEA-USE ALIGNMENTS .....oviiiiiieiie ettt sttt e be s e saesteesaesreenees 1015
Composite Drawing of Active Traffic Control Devices for

Grade Crossings SNOWING ClEAranCeS..........ccviveieiiiiiiiie s 1017
Examples of Location Plan for Flashing-Light Signals and Four-Quadrant Gates................ 1022
Light Rail Transit Signal INdIiCatioNS...........cccoveiiiieiiiiiiie e e 1034
Illustration of the Difference between a Pathway Grade Crossing and

A SIAEWAIK Grade CrOSSING ......ccueivereieiieieeiisieste sttt 1035
Example of an Active Traffic Control System for a Sidewalk or

PathwWay Grade CrOSSING .........coveivereiiiiieierieste ettt sn e 1036
Example of Signing and Markings at a Pathway Grade Crossing.........ccccceeevvevieiesieesesnnnns 1037
Example of Detectable Warning and Stop Lines for a Refuge Area at

2 STAeWalK Grade CrOSSING .....ccviveieiieeieitiseeiie st tteste s e ae s e e te e e e e bestaesresteesaestesneeeenreans 1038
Example of a Crossbuck Assembly at a Pathway or Sidewalk Grade Crossing............cc.cc..... 1039
Example of an Automatic Pedestrian Gate and an Emergency Escape Route at

A Pathway Grade CrOSSING .......covevereieiresiisie sttt 1040
Example of a Flashing-Light Signal Assembly at a Pathway or Sidewalk Grade Crossing.....1041
Example of an Automatic Pedestrian Gate at a Pathway or Sidewalk Grade Crossing......... 1043
Example of Active Traffic Control Systems with Automatic Pedestrian Gates and

Swing Gates at a Sidewalk Grade CroSSiNg .......cccecveveieeieieseeiese s esie e see e see e e eaesres 1044
Example of Traffic Control Devices for an Optional Swing Gate ............cccccevvvveievneeennn, 1044
Example of a Separate Automatic Pedestrian Gate.............coovrvereieiiiiniinseeeeeeees 1045
Example of an Automatic Pedestrian Gate with a Horizontal Hanging Bar at

a Pathway or Sidewalk Grade CroSSiNg .........cccceovereieeiiiirine e 1046
Sign Placement on Shared-Use Paths ..o 1048
Regulatory Signs and Plaques for Bicycle FaCilities............cccovoviiiiiiinccccsesc e 1052
Examples of Applications of EXCEPT BICYCLES Regulatory Plaques.............ccccccervennae. 1054
Examples of Bicycle Facilities Adjacent to Back-In Parking............c.ccocevreiiiiininncnene, 1057
Signing for Termination of Bicycle Access on Freeways and EXpressways............cccccoevene. 1060
Example of Two-Stage Bicycle Turn Box when Use is Mandatory .............cccoeveveieiieeviesnnnne. 1061
Example of Application of Bicycle Jughandle Sign ... 1062
Warning Signs and Plaques and Object Markers for Bicycle Facilities.............ccccevvrvennnnne. 1065
Guide Signs and Plaques for Bicycle FaCilities ...........cccoeoiiiiiiniiececeees 1070
Examples of Bicycle GUIde SIGNING.........ooeiiiiiiiiirie e 1073
Example of Bicycle Route GUIE SIGNING .........ooviiiiiiiiieiceeee e 1075
Examples of Route Signing for Numbered or Named Bicycle ROUtES ...........cccccvevveveieenenne. 1076
Examples of Mode-Specific Guide Signing on a Shared-Use Path .............ccccoeeeiviiiinenenn, 1082

Examples of Destination Guide Signs for Shared-Use Paths.............cccocovvviviiiiie e, 1083

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































IMUTCD 11th Edition Page 601

Figure 3D-5. Example of Markings for a Two-Lane Roundabout with Two-Lane Exits

Landscape buffer

December 2025 Sect. 3D.03
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Figure 3D-6. Example of Markings for a Two-Lane Roundabout with
a Double Left Turn
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Figure 3D-7. Example of Markings for a Two-Lane Roundabout with
a Double Right Turn
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Figure 3D-8. Example of Markings for a Diamond Interchange
with Two Circular-Shaped Roundabout Ramp Terminals

\
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Q

Optional white
chevron markings

Optional diagonal
yellow markings

Optional white
hevron markings

\

Enlarged to
show detail
of optional
pavement
marking

Optional diagonal
yellow markings
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chevron markings

Optional white
chevron markings

Optional white
chevron markings
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Il[, diagonal markings

Optional — Optlonal
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Section 3D.04 Yield Lines for Roundabouts
Support:

01 Section 2B.18 contains information regarding the TO ALL LANES (R1-2cP) plague that can be used beneath
the YIELD sign.
Option:

02 Avyield line (see Section 3B.19) may be used to indicate the point behind which vehicles are required to yield
at the entrance to a roundabout (see Figures 3D-1 and 3D-2).

Section 3D.05 Word and Symbol Pavement Markings for Roundabouts
Option:

01 YIELD (word) (see Figure 3D-1) and YIELD AHEAD (symbol or word) pavement markings may be used on
approaches to roundabouts.

02 Word and/or route shield pavement markings may be used on an approach to or within the circulatory roadway
of a roundabout to provide route and/or destination guidance information to road users (see Figure 3D-8).

Section 3D.06 Arrow Pavement Markings for Roundabouts

Guidance:
01 Lane-use arrow pavement markings should not be used on single-lane approaches to circular intersections.
02 Lane-use arrows should be used on approaches to circular intersections with double left or double

right turns.

Standard:

03 Lane-use arrow pavement markings shall not be provided between a crosswalk and a wide dotted line
across the lane(s) entering the circular roadway.

Option:

04 Where lane-use arrows are used on the approaches to a roundabout, they may be either normal or curved-stem
(see Drawing F in Figure 3B-21).

05 An oval or circle may be used with the lane-use arrows to symbolize the central island (see Drawing F in
Figure 3B-21).
Guidance:

06 If lane-use arrows are used on the approaches to a roundabout, the style used should match the style of the
lane-use arrows (normal or curved-stem) used on the regulatory lane-use signs on the approach.

o7 If lane-use arrow pavement markings are used within the circulatory roadway of multi-lane roundabouts,
normal lane-use arrows (see Section 3B.23 and Figure 3B-21) should be used.
Support:

08 Details and sizes of the standard and curved-stem arrows that can be used for circular intersections are
contained in the “Standard Highway Signs” publication (see Section 1A.05).

Section 3D.07 Markings for Other Circular Intersections
Option:
o1 The markings shown in this Chapter may be used at other circular intersections if engineering judgment

indicates that their presence will benefit drivers, pedestrians, or other road users. Figure 2B-21 provides an
example of markings at a mini-roundabout.

December 2025 Sect. 3D.04 to 3D.07
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CHAPTER 3E. PREFERENTIAL LANE MARKINGS FOR MOTOR VEHICLES

Section 3E.01 General
Support:

01 Preferential lanes are established for one or more of a wide variety of special uses, including, but not limited
to, high-occupancy vehicle (HOV) lanes, electronic toll collection (ETC) lanes, price-managed lanes, bus only
lanes, taxi only lanes, and light rail transit only lanes.

02 This Chapter contains the pavement marking provisions for preferential lanes used by motor vehicles and light
rail transit. Part 9 contains information for pavement markings for bicycle lanes.

03 Chapter 3H contains information for the use and application of colored pavement that can be used in
preferential lanes to supplement the pavement markings described in this Chapter.

Section 3E.02 Longitudinal Markings
Support:

01 Preferential lanes can take many forms depending on the level of usage and the design of the facility.
They might be barrier-separated or buffer-separated from the adjacent general-purpose lanes, or they might be
contiguous with the adjacent general-purpose lanes. Barrier-separated preferential lanes might be operated in a
constant direction or be operated as reversible lanes. Some reversible preferential lanes on a divided highway might
be operated counter-flow to the direction of traffic on the immediately adjacent general-purpose lanes. Section
1C.02 contains definitions of these terms.

0 Preferential lanes might be operated full-time (24 hours per day on all days), for extended periods of the day,
part-time (restricted usage during specific hours on specified days), or on a variable basis (such as a strategy for a
managed lane).

Standard:

03 The left-hand and right-hand edge lines and lane lines used for preferential lanes that are adjacent to
general-purpose lanes where traffic is flowing in the same direction shall be in accordance with Table 3E-1.

04 If there are two or more preferential lanes for traffic moving in the same direction, the lane lines
between the preferential lanes shall be normal width broken white lines.

05 Preferential lanes for motor vehicles shall have appropriate regulatory signs in accordance with
Sections 2G.03 through 2G.07.

Support:
06 Figure 3E-1 illustrates pavement markings used for barrier-separated preferential lanes. Figure 3E-2 illustrates

pavement markings used for buffer-separated preferential lanes. Figure 3E-3 illustrates pavement markings used
for contiguous preferential lanes.

Guidance:
o7 Engineering judgment should determine the need for supplemental devices such as tubular markers, traffic
cones, or other channelizing devices (see Chapter 31).

08 Where preferential lanes and other travel lanes are separated by a buffer space wider than 4 feet and
crossing the buffer space is prohibited, chevron markings (see Section 3B.25) should be placed in the buffer area
(see Drawing A in Figure 3E-2).

09 The buffer space for a conventional road should be designed so that it is not misinterpreted as on-street
parking, a bicycle lane, or any other type of lane.

Option:

10 If a full-time or part-time contiguous preferential lane is separated from the other travel lanes by a wide
broken single white line (see Drawing C in Figure 3E-3), the spacing or skip pattern of the line may be reduced
and the width of the line may be increased.

Support:
Standard:
11 At direct exits from a preferential lane, dotted white line markings shall be used to separate the

tapered or parallel deceleration lane for the direct exit (including the taper) from the adjacent continuing
preferential through lane, to reduce the chance of unintended exit maneuvers.

12 Signs (see Section 2B.34), lane-use control signals (see Chapter 4T), or both shall be used to supplement

the reversible lane markings on a divided highway where a part-time counter-flow preferential lane
is present.

Sect. 3E.01 to 3E.02 December 2025



IMUTCD 11th Edition

Page 607

Table 3E-1. Standard Edge Line and Lane Line Markings for Preferential Lanes

Type of Preferential
Lane

Left-Hand Line

Right-Hand Line

Barrier-Separated,
Non-Reversible

A normal solid single yellow edge line

A normal solid single white edge line
(see Drawing A in Figure 3E-1)

Barrier-Separated, Reversible

A normal solid single white edge line

A normal solid single white edge line
(see Drawing B in Figure 3E-1)

Buffer-Separated,
Left-Hand Side

A normal solid single yellow edge line

A wide solid double white line along both edges
of the buffer space where crossing is prohibited
(see Drawing A in Figure 3E-2)

A wide solid single white line along both edges of
the buffer space where crossing is discouraged
(see Drawing B in Figure 3E-2)

A wide broken single white line along both edges
of the buffer space, or a wide broken single white
line within the buffer space (resulting in wider
lanes), where crossing is permitted

(see Drawing C in Figure 3E-2)

Buffer-Separated,
Right-Hand Side

A wide solid double white line along both edges of
the buffer space where crossing is prohibited, or a
wide solid single white line along both edges of the
buffer space where crossing is discouraged

(see Drawing D in Figure 3E-2)

A wide broken single white line along both edges of
the buffer space, or a wide broken single white line
within the buffer space (resulting in wider lanes),
where crossing is permitted (see Drawing D in
Figure 3E-2)

A wide dotted single white line within the buffer
space (resulting in wider lanes) where crossing is
permitted for any vehicle to perform a right-turn
maneuver (see Drawing D in Figure 3E-2)

A normal solid single white edge line (if warranted)

Contiguous, Left-Hand Side

A normal solid single yellow edge line

A wide solid double white lane line where crossing
is prohibited (see Drawing A in Figure 3E-3)

A wide solid single white lane line where crossing is
discouraged (see Drawing B in Figure 3E-3)

A wide broken single white lane line where crossing
is permitted (see Drawing C in Figure 3E-3)

Contiguous, Right-Hand Side

A wide solid double white lane line where crossing is
prohibited (see Drawing D in Figure 3E-3)

A wide solid single white lane line where crossing is
discouraged (see Drawing D in Figure 3E-3)

A wide broken single white lane line where crossing is
permitted (see Drawing D in Figure 3E-3)

A wide dotted single white lane line where crossing
is permitted for any vehicle to perform a right-turn
maneuver (see Drawing D in Figure 3E-3)

A normal solid single white lane line (if warranted)

Notes: 1. If there are two or more preferential lanes, the lane lines between the preferential lanes shall be normal broken white lines.
2. The standard lane markings listed in this table are provided in a tabular format for reference.

Figure 3E-1. Markings for Barrier-Separated Preferential Lanes

A — Non-reversible

,~__ Barrier or median

*
*

-

-

\ Barrier or physical separation
from general purpose lanes

B — Reversible

% Example of preferential lane
word pavement markings

,»~_ Barrier or median

Legend
= Direction of travel

<+ OR =

= (OR =

‘\Barrier or median
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Figure 3E-2. Markings for Buffer-Separated Preferential Lanes (Sheet 1 of 2)

A — Full-time preferential lane(s) where enter/exit movements are PROHIBITED
~~_ Barrier or median®*

¥ ¥ - ¥ ¥

Wide solid
double white
lane lines

wr

Buffer space

‘

White chevron
markings if buffer
. . space is wider

B — Preferential lane(s) where enter/exit movements are DISCOURAGED than 4 feet

L~~~ Barrier or median®

Wide solid
single white
lane lines

/-

Buffer space

{

‘

% If no barrier or median is present and the left-hand side of the lane
Legend is the center line of a two-way roadway, use a double yellow center line

=» Direction of travel %% Example of HOV only lane symbol markings. Space at 1/4-mile intervals
or as determined by engineering judgment (see Section 3E.03)

13 The longitudinal pavement markings used for preferential lanes that are adjacent to general-purpose
lanes where traffic is flowing in the opposite direction (see Figure 3E-4) shall be in accordance with
Table 3E-2.

Support:

14 Figure 3E-4 illustrates pavement markings used for counter-flow preferential lanes on divided highways or on
transitions to and from other divided highways such as bridges and crossovers.

Option:
15 Cones, tubular markers, or other channelizing devices (see Chapter 31) may also be used in addition to
longitudinal markings to separate the opposing lanes when a counter-flow preferential lane operation is in effect.

Section 3E.03 Preferential Lane Word and Symbol Markings
Support:

01 Sections 3B.20 through 3B.22 contain information on general applications of word and symbol markings.
Standard:

02 When a preferential lane is established, the preferential lane shall be marked with one or more of the
following word or symbol markings for the preferential lane use specified:

A. HOV lane—white lines formed in a diamond-shaped symbol or the word message HOV. The diamond
shall be at least 2.5 feet wide and 12 feet in length. The lines shall be at least 6 inches in width.

B. ETC Account-Only lane—except as provided in Paragraph 8 of this Section, a word marking

or pictograph using the name of the ETC payment system required for use of the lane, such as

E-Z PASS ONLY.

Price-managed lane—the word marking EXPRESS or EXPRESS LANE(S) (see Section 2G.17).

Bus only lane or bus stop—the word marking BUS ONLY or BUS STOP.

Taxi only lane or taxi stand —the word marking TAXI ONLY or TAXI STAND.

Light rail transit lane—the word marking LRT ONLY.

Other type of preferential lane—a word marking appropriate to the restriction.

OTMMoOO

Sect. 3E.02 to 3E.03 December 2025
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Figure 3E-2. Markings for Buffer-Separated Preferential Lanes (Sheet 2 of 2)

C — Preferential lane(s) where enter/exit movements are PERMITTED

‘ Barrier or median¥®

\ Wide broken
single white
lane lines

Buffer space

Barrier or median® This marking pattern is for use in weaving areas only

Wide broken
single white
S e e e e e e e e A T s N~ lanedine

=~ \Wider lanes

Barrier or median*

Wide solid
double white
lane lines
(crossing
PROHIBITED)

Buffer space

Wide dotted single white lane line

(crossing PERMITTED to make a right turn) White edge line (if warranted)

. . . . Limited access exit, side street, or commercial entrance

Wide solid single white lane lines

(crossing DISCOURAGED) % If no barrier or median is present and the left-hand
side of the lane is the center line of a two-way

Legend roadway, use a double yellow center line

%% Example of preferential lane word

=> Direction of travel ¢
pavement markings

Table 3E-2. Standard Center Line and Edge Line Markings for Counter-Flow Preferential
Lanes on Divided Highways

Type of Preferential Lane Center Line on Left-Hand Side Edge Line on Left-Hand Side
Part-Time Contiguous A normal width broken double yellow line A normal solid single white line (if warranted)

A normal width broken double yellow line along both

edges of the buffer space A normal solid single white line (if warranted)

Part-Time Buffer-Separated

Full-Time Contiguous A normal width solid double yellow line A normal solid single white line (if warranted)

A normal width solid double yellow line along both

edges of the buffer space A normal solid single white line (if warranted)

Full-Time Buffer-Separated

December 2025 Sect. 3E.03
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Figure 3E-3. Markings for Contiguous Preferential Lanes
A — Full-time preferential lane(s) where enter/exit movements are PROHIBITED

/—-Barrier or median®

B — Preferential lane(s) where enter/exit movements are DISCOURAGED

L Barrier or median®

Wide solid
single white
lane line

C — Preferential lane(s) where enter/exit movements are PERMITTED
i ian®
o Barrier or median

Wide broken

single white
| | | | | | | | | | | | | Iane Iine

D — Right-hand side preferential lane(s)
L Barrier or median

Wide solid
double white
lane line
(crossing
PROHIBITED)

Wide solid single Wide dotted single

white lane line white lane line White edge line
(crossing (crossing PERMITTED (if warranted)
DISCOURAGED) to make a right turn)

Limited access exit, side street,
or commercial entrance

% If no barrier or median is present and the left-hand side of the lane is the center
line of a two-way roadway, use a double yellow center line Legend

%% Example of HOV only lane symbol markings. Space at 1/4-mile intervals or as Direction of travel

determined by engineering judgment (see Section 3E.03)

% %% Example of preferential lane word pavement markings

Sect. 3E.03 December 2025
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Figure 3E-4. Markings for Contra-Flow Preferential Lanes on Divided Highways

Legend

. . => Direction of travel
A — Part-time contiguous —Barrier or median

.
;\ Normal width

broken double
yellow lane line

B — Part-time buffer-separated

Buffer Space —Barrier or median

Normal width
broken double
yellow lane lines

C - Full-time contiguous

—Barrier or median

[
Normal width
solid double
yellow lane line
e

. Optional yell
D — Full-time buffer-separated digégﬁ; ﬁa%gs

Buffer Space Barrier or median

Normal width
solid double
yellow lane lines

Guidance:

03 If multiple preferential lane uses are allowed in a single lane, the word or symbol marking for each
preferential lane should be used.
Standard:

o Pavement word or symbol markings for motorcycles and Inherently Low Emission Vehicles
(ILEV) shall not be used to mark the preferential lane if motorcycles and ILEVs are allowed to use
the preferential lane.

Support:

05 Motorcycles and Inherently Low Emission Vehicles (ILEV) that are allowed to use a preferential lane are
granted an exception such as through an established High-Occupancy Vehicle (HOV) regulation. Communicating
that motorcycles and ILEVs are allowed to use the preferential lane is accomplished through regulatory signing
(see Sections 2G.03 and 2G.04) that complements HOV signing.

Standard:

06 Static or changeable message regulatory signs (see Sections 2G.03 through 2G.07) shall be used with
preferential lane word or symbol markings.

December 2025 Sect. 3E.03
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o7 All preferential lane word and symbol markings shall be white and shall be positioned laterally in the
approximate center of the preferential lane.
Option:

08 Preferential lane-use symbol or word markings may be omitted at toll plazas where physical conditions
preclude the use of the markings.

09 Lane-use arrow markings may be placed on the curb lanes on approaches to intersections to signify non-
preferential road users can use the lane for turning movements.

Guidance:

10 All longitudinal pavement markings, as well as word and symbol pavement markings, associated with
a preferential lane should end at approximately where the Preferential Lane Ends (R3-12a or R3-12c¢) sign
(see Section 2G.07) designating the downstream end of the preferential only lane restriction is installed.

11 The spacing of the markings should be based on engineering judgment that considers the operating speed,
block lengths, distance from intersections, and other factors that affect clear communication to the road user.

12 In addition to a regular spacing interval, the preferential lane marking should be placed at strategic
locations such as major decision points, direct exit ramp departures from the preferential lane, and along access
openings to and from adjacent general-purpose lanes. At decision points, the preferential lane marking should
be placed on all applicable lanes and should be visible to approaching traffic for all available departures. At
direct exits from preferential lanes where extra emphasis is needed, the use of word markings (such as “EXIT”” or
“EXIT ONLY”) in the deceleration lane for the direct exit and/or on the direct exit ramp itself just beyond the exit
gore should be considered.

Option:

13 A numeral indicating the vehicle occupancy requirements established for a high-occupancy vehicle lane may

be included in sequence after the diamond symbol or HOV word message.

Section 3E.04 Markings for Part-Time Travel on a Shoulder
Support:

01 Shoulders are sometimes used to add capacity to a roadway in peak hour conditions to provide for transit or
HOV priority or to provide higher throughput when open to all traffic.

0 A shoulder that has been opened to travel on a permanent, rather than a part-time basis is considered to be a
travel lane and is signed and marked in accordance with other provisions of this Manual.

Standard:

03 When part-time travel on a shoulder is open to all traffic, pavement word and symbol markings shall
not be used in the shoulder.

04 When a shoulder is assigned part-time to a particular class or classes of vehicles, the shoulder shall
be marked with one or more pavement word markings that identify the special use of the shoulder such as
BUS ONLY, TRANSIT ONLY, HOV, or instead of the HOV pavement word marking, white lines formed
in a diamond-shaped symbol (see Section 3E.03). A pavement word or symbol marking shall be provided
in the shoulder immediately after exit and entry ramps (see Figure 3E-5) or immediately departing an
intersection at the full-width shoulder (see Figure 3E-6). Appropriate regulatory signing (see Section 2G.03)
shall be installed with the pavement word or symbol markings.

05 The channelizing line emanating from the entrance ramp shall be a wide dotted line through the
intersecting alignment of the shoulder to the theoretical gore (see Drawings A and B in Figure 3E-5). At exit
ramps, the channelizing line proceeding from the theoretical gore across the intersecting alignment of the
shoulder shall be a wide dotted line (see Figure 3E-5).

06 If used, the extension of the channelizing line at entrance ramps proceeding from the theoretical gore
across the opening of the on-ramp alignment shall be a wide dotted line (see Drawing C in Figure 3E-5)
where it is demonstrated that traffic entering from an on-ramp stops or yields to traffic on the shoulder of
the highway mainline.

o7 An additional outside solid edge line shall be provided on the shoulder in accordance with Sections
3B.09 and 3B.10.

Guidance:

08 Changes in edge line pattern or direction should occur at appropriate regulatory signs.
Option:

09 At locations where traffic is allowed to enter, exit, or merge with the shoulder, a dotted edge line may be used
either in a continuous manner or angled to the pavement edge (see Figure 3E-6).

10 Red-colored pavement (see Section 3H.07) may be used on shoulders that allow only transit vehicles.
Standard:

11 If used, red-colored pavement shall be discontinued on the shoulder through the influence area of the
ramp (see Figure 3E-5).
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Figure 3E-5. Markings for Part-Time Travel on Shoulder and

Application of Pavement Word Markings (Sheet 1 of 3)

B — Right-hand shoulder -
HOV allowed

A — Right-hand shoulder -
transit use only

Legend

=» Direction of travel

Notes:

1. See Chapter 2G for part-time travel on

shoulder signing.
2. The red-colored pavement is optional.
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Figure 3E-5. Markings for Part-Time Travel on Shoulder and
Application of Pavement Word Markings (Sheet 2 of 3)

C — Right-hand shoulder - transit use only

W
)

D — Right-hand shoulder - HOV allowed

0

Legend

=> Direction of travel

Notes:

1. See Chapter 2G for part-time travel on
shoulder signing.

2. The red-colored pavement is optional.

Wide dotted
white lane line

Wide solid
white lane line

Wide dotted
white lane line

Wide solid
white lane line

Wide dotted
white lane line

a
.
a
.
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Figure 3E-6. Markings for Part-Time Travel on a Shoulder through an Intersection
A — Transit-use-only-priority to turning traffic B — Transit-use-only-priority to transit vehicle
| SHOULDER |
BUSES AND

" SHOULDER |

RIGHT TURNS BUSES AND

ONLY
7TAM-10AM
MON-FRI

Part-time travel on
a shoulder signing

RIGHT TURNS

ONLY
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Chapter 2G)
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Chapter 2G)

Legend
* Optional
BECIN BECIN
RICHT %:J
Do [R320
g '
-+ R3-20

Sect. 3E.04 December 2025



IMUTCD 11th Edition Page 617

CHAPTER 3F. MARKINGS FOR TOLL PLAZAS

Section 3F.01 General
Support:

01 At toll plazas, pavement markings help road users identify the proper lane(s) to use for the type of toll payment
they plan to use, to channelize movements into the various lanes, and to delineate obstructions in the roadway.

0 Section 3H.08 contains information on the use and application of purple-colored pavement at toll plazas for
vehicles with registered electronic toll collection (ETC) accounts.

Section 3F.02 Longitudinal Markings
Guidance:

01 Solid white lane line markings should be used to separate toll lanes, payment methods, or to channelize
movements at toll plazas.

02 Solid white lane line markings should begin at the upstream end of the full-width toll lane and be continued
to the toll plaza.

Option:

03 For a toll plaza approach lane that is restricted to use only by vehicles with registered ETC accounts, the solid
white lane line or edge line on the right-hand side of the ETC Account-Only lane and the solid white lane line or
solid yellow edge line on the left-hand side of the ETC Account-Only lane may be supplemented with purple solid
longitudinal markings placed contiguous to the inside edges of the lines defining the lane.

Standard:

04 If the purple solid longitudinal markings described in Paragraph 3 of this Section are used, the purple
markings shall be at least 3 inches wide.
Guidance:

05 If the purple solid longitudinal markings described in Paragraph 3 of this Section are used, the purple
markings should not be wider than the line they supplement.
Standard:

06 Toll booths and the islands on which they are located are considered to be obstructions in the roadway
and they shall be provided with markings that comply with the provisions of Section 3B.13 and Chapter 3J.
Option:

o7 Longitudinal pavement markings may be omitted alongside toll booth islands between the approach markings
and any departure markings.

Section 3F.03 Pavement Word and Symbol Markings
Support:

o1 Section 3E.03 contains information on the use of pavement word and symbol markings for ETC Account-Only
lanes not specific to toll plazas.

Standard:

0 Except as provided in Paragraph 4 of this Section, when a lane on the approach to a toll plaza is
restricted to use only by vehicles with registered ETC accounts, the ETC Account-Only lane word markings
or pictograph described in Section 3E.03 shall be used (see Drawing A in Figure 3H-6).

03 When one or more open-road tolling (ORT) lanes that are restricted to use only by vehicles with
registered ETC accounts bypass a mainline toll plaza on a separate alignment, pavement word markings or
pictographs shall be used on the approach to the point where the ORT lanes diverge from the lanes destined
for the mainline toll plaza (see Drawings B and C in Figure 3H-6).

Option:

04 Preferential lane-use markings may be omitted at toll plazas where physical conditions preclude the use of
the markings.
Guidance:

05 If an ORT lane that is immediately adjacent to a mainline toll plaza is not separated from adjacent cash
payment toll plaza lanes by a curb or barrier, then channelizing devices (see Section 31.01), and/or longitudinal
pavement markings that discourage or prohibit lane changing should be used to separate the ORT lane from
the adjacent cash payment lane. This separation should begin on the approach to the mainline toll plaza at
approximately the point where the vehicle speeds in the adjacent cash lanes drop below 30 mph during off-peak
periods and should extend downstream beyond the toll plaza approximately to the point where the vehicles
departing the toll plaza in the adjacent cash lanes have accelerated to 30 mph.
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CHAPTER 3G. DELINEATORS

Section 3G.01 General
Support:

01 Delineators are particularly beneficial at locations where the alignment might be confusing or unexpected,
such as at lane-reduction transitions and curves. Delineators are effective guidance devices at night and during
adverse weather. An important advantage of delineators in certain locations is that they remain visible when the
roadway is wet or covered by snow.

02 Delineators are considered guidance devices to help road users navigate the roadway alignment, rather than
warning devices.

Option:
03 Delineators may be used on long continuous sections of highway or through short stretches where there are
changes in horizontal alignment.

Section 3G.02 Design
Standard:

o1 Delineators shall consist of retroreflective devices that are capable of clearly retroreflecting light
under normal atmospheric conditions from a distance of 1,000 feet when illuminated by the high
beams of standard automobile lights. They shall be mounted on crashworthy (see definition in Section
1C.02) supports.

02 Retroreflective elements for delineators shall have a minimum vertical and horizontal dimension of
3 inches, or a minimum diameter dimension of 3 inches when circular.

Support:

03 Within a series of delineators along a roadway, delineators for a given direction of travel at a specific location
are referred to as single delineators if they have one retroreflective element for that direction, double delineators
if they have two identical retroreflective elements for that direction mounted together, or vertically-elongated
delineators if they have a single retroreflective element with an elongated vertical dimension to approximate the
vertical dimension of two separate single delineators.

Option:
04 A vertically-elongated delineator of appropriate size may be used in place of a double delineator.

Section 3G.03 Application
Standard:
01 The color of delineators shall comply with the color of edge lines stipulated in Sections 3A.03 and 3B.09.

0 A series of single delineators shall be provided on the right-hand side of freeways and expressways and
on at least one side of interchange ramps, except when either Condition A or Condition B is met, as follows:

A. Ontangent sections of freeways and expressways when both of the following conditions are met:

1. Raised pavement markers are used continuously on lane lines throughout all curves and on all
tangents to supplement pavement markings, and
2. Roadside delineators are used to lead into all curves, or
B. On sections of roadways where continuous lighting is in operation between interchanges.

Option:
03 Delineators may be provided on other classes of roads.
04 A series of single delineators may be provided on the left-hand side of roadways.

05 Chevron Alignment (W1-8) signs may be used instead of or in addition to standard delineators, as provided in
Section 2C.08.

Standard:

06 Delineators on the left-hand side of a two-way roadway shall be white (see Figure 3G-1).
Guidance:

o7 A series of single delineators should be provided on the outside of curves on interchange ramps.

08 Where median crossovers are provided for official or emergency use on divided highways and where these
crossovers are to be marked with pavement markings, a double yellow delineator should be placed on the left-
hand side of the through roadway on the far side of the crossover for each roadway.
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Figure 3G-1. Examples of Delineator Placement

Bridge rail or obstruction
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09 Double or vertically-elongated delineators should be installed at approximately 100-foot intervals along
acceleration and deceleration lanes.

10 A series of delineators should be used wherever guardrail or other longitudinal barriers are present along a
roadway or ramp.
Option:

11 Red delineators may be used on the reverse side of any delineator where it would be viewed by a road user
traveling in the wrong direction on that particular ramp or roadway.
Guidance:

12 Except as provided in Paragraph 13 of Section 3B.12, delineators of the appropriate color should be used to
indicate a lane-reduction transition where either an outside or inside lane merges into an adjacent lane.

13 When used for lane-reduction transitions, the delineators should be installed adjacent to the lane or lanes
reduced for the full length of the transition and should be so placed and spaced to show the reduction (see Section
3B.12 and Figure 3B-14).

14 On a highway with continuous delineation on either or both sides, delineators should be carried through
transitions.

Standard:

15 When used on a truck escape ramp, delineators shall be red.
Guidance:

16 Red delineators should be placed on both sides of truck escape ramps.

Section 3G.04 Placement and Spacing
Guidance:

o1 Except as provided in Paragraph 2 of this Section, delineators should be mounted at a height, measured
vertically from the bottom of the lowest retroreflective device to the elevation of the near edge of the roadway, of
approximately 4 feet.

Option:

02 When mounted on the face of or on top of guardrails or other longitudinal barriers, delineators may be
mounted at a lower elevation than the normal delineator height recommended in Paragraph 1 of this Section.
Guidance:

03 Delineators should be placed 2 to 8 feet outside the outer edge of the shoulder, or if appropriate, in line with
the roadside barrier that is 8 feet or less outside the outer edge of the shoulder.

04 Delineators should be placed at a constant distance from the edge of the roadway, except that where an
obstruction intrudes into the space between the pavement edge and the extension of the line of the delineators,
the delineators should be transitioned to be in line with or inside the innermost edge of the obstruction. If the
obstruction is a guardrail or other longitudinal barrier, the delineators should be transitioned to be just behind,
directly above (in line with), or on the innermost edge of the guardrail or longitudinal barrier.

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

06 Delineators should be spaced 200 to 530 feet apart on mainline tangent sections. Delineators should be
spaced 100 feet apart on ramp tangent sections.
Option:

o7 On a highway with continuous delineation on either or both sides, the spacing between a series of delineators
may be closer.

08 When uniform spacing is interrupted by such features as driveways and intersections, delineators which would
ordinarily be located within the features may be relocated in either direction for a distance not exceeding % of the
uniform spacing. Delineators still falling within such features may be eliminated.

09 Delineators may be transitioned in advance of a lane transition or obstruction as a guide for oncoming traffic.
Guidance:

10 The spacing of delineators should be adjusted on approaches to and throughout horizontal curves so that
several delineators are always simultaneously visible to the road user. The approximate spacing shown in Table
3G-1 should be used.

11 The spacing between red delineators that are placed on both sides of a truck escape ramp should not exceed
50 feet for a distance that is sufficient to identify the ramp entrance. The spacing between red delineators that

are placed beyond the ramp entrance should be such that adequate guidance is provided based on the length and
design of the escape ramp.

Sect. 3G.03 to 3G.04 December 2025



IMUTCD 11th Edition

Option:
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12 When needed for special conditions, delineators of the appropriate color may be mounted in a closely-spaced

manner on the face of or on top of guardrails or other longitudinal barriers to form a continuous or nearly-

continuous “ribbon” of delineation.

Support:

13 Examples of delineator installations are shown in Figure 3G-1.

December 2025

Table 3G-1. Approximate Spacing for Delineators

on Horizontal Curves

| Radius (R) of Curve | Approximate Spacing (S) on Curve |
50 feet 20 feet
115 feet 25 feet
180 feet 35 feet
250 feet 40 feet
300 feet 50 feet
400 feet 55 feet
500 feet 65 feet
600 feet 70 feet
700 feet 75 feet
800 feet 80 feet
900 feet 85 feet
1,000 feet 90 feet

Notes: 1. Spacing for specific radii may be interpolated from table.

2.

3.
4.

The minimum spacing should be 20 feet.
The spacing on curves should not exceed 300 feet.

In advance of or beyond a curve, and proceeding away from the end of the
curve, the spacing of the first delineator is 2S, the second 3S, and the third 6S,

but not to exceed 300 feet.

S refers to the delineator spacing for specific radii computed from

the formula S=3VR-50.

nearest 5 feet.

. The distances for S shown in the table above were rounded to the
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CHAPTER 3H. COLORED PAVEMENT

Section 3H.01 Standardization of Application
Support:

01 Colored pavements consist of differently-colored road paving materials, such as colored asphalt or concrete.
Other surface treatments can be applied to the surface of a road, island, or area outside the traveled way to
simulate a colored pavement.

0 If non-retroreflective colored pavement is used as a purely aesthetic surface treatment (see Section 3H.03)
within the provisions of this Chapter and are not intended to communicate regulations, warnings, guidance, or
other information to road users, the colored pavement is not considered to be a traffic control device, even ifit is
located between the lines of a crosswalk.

Standard:

03 If colored pavement is used within the traveled way, on flush or raised islands, or on shoulders to
communicate regulations, warnings, guidance, or other information to road users, or if retroreflectivity is
used, the colored pavement shall be considered a traffic control device and shall be limited to the colors and
applications specified in this Chapter.

04 Except as provided in Paragraph 5 of Section 3H.07, colored pavement shall only be used if the
corresponding regulations, warnings, or guidance are applicable at all times.

Guidance:

05 Colored pavements used as traffic control devices should only be used where the color pavement contrasts
significantly with adjoining paved areas.

Support:

06 The chromaticity coordinates that define the ranges of acceptable colors for traffic control devices are found in
the Appendix to Subpart F of 23 CFR 655.

Standard:
o7 If used, colored pavement shall only be used to supplement other markings as provided in this Manual.
Support:

08 Longitudinal pavement markings, crosswalks, pavement marking symbols, and elongated route markers are not
considered colored pavements.

Section 3H.02 Materials
Option:

o1 Colored pavements may be either retroreflective or non-retroreflective, in accordance with the provisions of
this Chapter for specific applications.
Guidance:

02 If surface treatments are applied to the surface of a road, island, or other area outside the traveled way to
simulate a colored pavement, pavement marking materials should be selected that will minimize loss of traction
for road users (see Paragraph 2 of Section 3A.02).

Support:

03 Providing for retroreflectivity, such as incorporating glass beads, can affect the skid resistance of
pavement markings.

04 Installation of colored pavement to one lane or an area or portion of a multi-lane traveled way can create
differentials in skid resistance values between the areas of colored pavement and non-colored pavement that might
be unexpected by the road user.

Section 3H.03 Aesthetic Surface Treatments
Support:

oL Aesthetic surface treatments are sometimes used between the transverse lines within a crosswalk, in islands,
in medians, in shoulders, within sidewalk extensions designated by pavement markings, or in other areas outside of
the traveled way.

02 Common examples of materials used as aesthetic surface treatments include brick, paving bricks, paving
stones, or other materials designed to simulate such paving. Some examples of geometries for aesthetic surface
treatments include honeycomb, lattice, mesh, grid, and regular polygon patterns.

03 Surfaces with individual units laid out of plane and those that are heavily-textured, rough, or chamfered, could
increase rolling resistance and subject pedestrians who use wheelchairs to the effects of vibration; it is desirable to
minimize surface discontinuities.
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04 Commaon examples of colors for aesthetic surface treatments incorporated into the material or geometry are
brick red, rust, brown, burgundy, clay, tan, or similar earth-tone equivalents (see Figure 3H-1).
Standard:

05 Aesthetic surface treatments shall not interfere with traffic control devices.

06 Aesthetic surface treatments shall not be of a surface that can confuse pedestrians with vision
disabilities that rely on tactile treatments or cues for navigation.

o7 Colors used for aesthetic surface treatments shall be outside the chromaticity coordinates that define the
ranges of acceptable colors for traffic control devices.

08 Patterns that constitute a purely aesthetic surface treatment shall be devoid of advertising and shall not
contain elements of retroreflectivity.

09 Patterns that constitute a purely aesthetic surface treatment for the interior area of a crosswalk shall
not be designed to encourage road users to remain in the crosswalk, engage or interact with the pattern, or
otherwise inhibit users from crossing the street in a safe and efficient manner.

Guidance:

10 Aesthetic surface treatments should not use colors or patterns that degrade the contrast of markings used to
delineate an area, or that might be mistaken by road users as a traffic control application.

11 To provide contrast, a gap of at least one-half the width of the white transverse line used to establish the
crosswalk, but not less than 6 inches, should be used between the white crosswalk lines and the aesthetic surface
treatment, such as unmarked pavement or a black contrast line (see Section 3A.03).

12 To provide contrast, a gap of at least the width of the longitudinal line used to establish the area should be
used between the longitudinal line and the aesthetic surface treatment, such as unmarked pavement or a black
contrast line (see Section 3A.03). If the longitudinal line is a double line, the gap should be at least the width of
one of the lines that makes up the double line.

13 Aesthetic surface treatments should not contain pictographs, illustrations, or symbols.

Section 3H.04 Yellow-Colored Pavement
Support:
01 Yellow-colored pavement is used to enhance the conspicuity of areas separating traffic traveling in opposite
directions of travel and the left-hand edge of the roadway.
Standard:
02 If used, yellow-colored pavement shall be limited to:
A. Flush or raised median islands separating traffic flows in opposite directions,
B. Left-hand shoulders of divided highways, and
C. Left-hand shoulders of one-way streets or ramps.
03 Yellow-colored pavement shall not be incorporated into elements of the roadway that function as
reversible lanes or two-way left-turn lanes.
04 Yellow-colored pavement shall not be used on channelizing islands where traffic travels in the same
general direction on both sides.

Figure 3H-1. Aesthetic Treatments for Transverse Crosswalks

Examples of:
Material Geometry Color
- Brick - Lattice - Red
Mesh - Brown
(@ Stone
S EEE G Tan

Polygon Clay

]
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Option:

05 Yellow-colored pavement may be installed for the entire length of the roadway, island, or shoulder, or for only
a portion or portions of the roadway, island, or shoulder.
Support:

06 An example of an application of yellow-colored pavement is shown in Figure 3H-2.

Section 3H.05 White-Colored Pavement
Support:

01 White-colored pavement is used to enhance the conspicuity of areas separating traffic traveling in the same
direction of travel and the right-hand edge of the roadway.

Standard:
0 If used, white-colored pavement shall be limited to:

A. Flush or raised channelizing islands where traffic passes on both sides in the same general direction,
B. Right-hand shoulders,

C. Exitgore areas, and

D. Entrance gore areas.

Guidance:

03 When used on right-hand shoulders, white-colored pavement should be limited to areas not intended for use
by motor vehicle traffic except those shoulders designated for emergency use.

Option:

04 White-colored pavement may be installed for the entire length of the roadway, island, or shoulder, or for only a
portion or portions of the roadway, island, or shoulder.

05 White-colored pavement may be used instead of chevron markings (see Sections 3B.13 and 3B.25) in
neutral areas.

Support:
06 An example of an application of white-colored pavement is shown in Figure 3H-3.

Figure 3H-2. Examples of Yellow-Colored Pavement Applications

A — Left-hand shoulder J

{

B — Flush median island

Legend

. . <

=» Direction of travel
<

Note: The use of colored

pavement is optional.

-
-

A /
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Figure 3H-3. Examples of White-Colored Pavement Applications

. B — Neutral area of an exit ramp
A = Flush channelizing island and/or the right-hand shoulder

Legend
=» Direction of travel

Note: The use of colored
pavement is optional.

Section 3H.06 Green-Colored Pavement for Bicycle Facilities

Support:

o1 Green-colored pavement is used to enhance the conspicuity of locations where bicyclists are expected to
operate, and areas where bicyclists and other traffic might have potentially conflicting, weaving, or crossing
movements. Green-colored pavement is also used to enhance the conspicuity of word, symbol, and/or arrow
pavement markings when these markings are used in certain bicycle facilities.

Standard:

02 If used, green-colored pavement shall be limited to:

Bicycle lanes (see Sections 9E.01, 9E.06, 9E.07, and 9E.08),

Extensions of bicycle lanes through intersections (see Section 9E.03),

Extensions of bicycle lanes through areas where motor vehicles enter a mandatory turn lane in

which motor vehicles must weave across bicyclists in bicycle lanes (see Section 9E.02),

Two-stage bicycle turn boxes (see Section 9E.11),

Bicycle Boxes (see Section 9E.12), and

As a background for bicycle detector symbols (see Section 9E.15).

mmo owp
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03 Green-colored pavement shall not be:
A. Incorporated into electric-vehicle parking stations or parking stalls,
B. Incorporated into crosswalks (see Chapter 3C),
C. Used as a background for shared-lane markings (see Section 9E.09), or
D. Used instead of the required markings for bicycle facilities (see Chapter 9E).

04 If used, the pattern of the green-colored pavement supplementing dotted extension lines shall match
the pattern of the dotted lines, thus filling in only the areas that are directly between a pair of dotted line
segments. If used, the pattern of the green-colored pavement supplementing a dotted longitudinal line,
which defines a bicycle lane (see Paragraph 11 of Section 9E.02), shall match the pattern of the dotted line,
thus filling in only the areas that are directly between a line segment and the curb, or, in the absence of a
curb, the edge of the roadway.

Guidance:

05 If green-colored pavement is used within separated bicycle lanes on an independent alignment, it should
be used only at the entrances to those facilities from roadways open to public travel or at conflict, weaving, or
crossing locations.

06 If green-colored pavement is used within shared-use paths, it should be used only where pedestrian and
bicyclist movements are separated and for only a portion (or portions) of the path designated for bicyclist use.

Option:
o7 Green-colored pavement may be installed for the entire length of a bicycle lane or bicycle lane extension or for
only a portion (or portions) of the bicycle lane or bicycle lane extension.

08 Green-colored pavement may be installed for the entire length of a physically-separated bikeway within the
roadway or for only a portion (or portions) of the physically-separated bikeway within the roadway.

Guidance:

09 Appropriate regulatory (see Chapter 9B) or guide signing (see Chapter 9D) should be installed to provide
related information to the presence of the colored pavement.

Support:
10 Examples of applications of green-colored pavement are shown in Figure 3H-4.

Section 3H.07 Red-Colored Pavement for Public Transit Systems
Support:

01 Red-colored pavement is used to enhance the conspicuity of locations, station stops, or travel lanes in the
roadway exclusively reserved for vehicles of public transit systems or multi-modal facilities where public transit

is the primary mode. These public transit vehicles include buses, streetcars, trolleys, light-rail trains, and rapid
transit fleets.

Option:
0 Red-colored pavement may be used where engineering judgment determines that one or more of the following
conditions are expected to result from its application:

A. Increased travel speeds will be expected by the public transport vehicle after an exclusive lane or facility
is provided,
B. Reduced overall service time through the corridor will be expected by the public transport vehicle,
C. Decreased rates of illegal parking or occupation of the transit or multi-mode lane or facility will
be expected.
Standard:

03 If used, red-colored pavement shall be applied only in lanes, areas, or locations where general-purpose
traffic is not allowed to use, queue, wait, idle, or otherwise occupy the lane, area, or location where red-
colored pavement is used.

04 Red-colored pavement shall be installed for the full width of the lane.
Option:
05 Red-colored pavement may be used for full-time or part-time operations.

06 Red-colored pavement may be installed for the entire length of a restricted lane or for only a portion (or portions)
of the restricted lane.

o7 Red-colored pavement may be installed in a broken pattern where entrance into the transit lane is permitted by
general traffic, for example where general traffic is allowed in a transit lane in advance of a turn.
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Figure 3H-4. Examples of Green-Colored Pavement Applications

A — Applied to the entire corridor

B — Limited to the bicycle symbol and arrow

C — Applied approaching and departing an intersection

D — Applied supplementing the dotted line approaching intersections
and/or the dotted extensions of bicycle lanes through intersections

Notes:
1. The use of colored pavement is optional. Legend
2. See Chapter 9E for bicycle facility markings. =+ Direction of travel

December 2025 Sect. 3H.07



Page 628 IMUTCD 11th Edition

Standard:

08 Regulatory signs (see Sections 2B.02 and 2G.03) shall be used to establish the allowable use of the
lane, area, or location. Regulatory signs shall also be used when it is determined that other vehicles will be
allowed to enter the lane to turn or bypass queues.

Guidance:

09 If red-colored pavement is used on public transit facilities separated from the roadway or on facilities on
an independent alignment, it should be used only at the entrances to those facilities from roadways open to
public travel.

Support:
10 Examples of applications of red-colored pavement are shown in Figure 3H-5.

Section 3H.08 Purple-Colored Pavement for Electronic Toll Collection (ETC) Account-Only
Preferential Lanes

Standard:
01 Purple-colored pavement shall be limited to:

A. Lanes on the approach to a toll plaza where the lane is restricted to use only with a registered ETC
account; and

B. Lanes or approaches to an open-road tolling (ORT) collection facility that bypasses the physical toll
plaza, where the ORT facility is restricted for use only by vehicles with registered ETC accounts.

0 Purple-colored pavement shall not be used in an approach lane that also facilitates additional payment
methods downstream.

03 If used approaching a physical toll plaza, purple-colored pavement shall be flanked by white solid
longitudinal lines that establish the toll lane.
04 If used on an ORT collection facility that bypasses the physical toll plaza, purple-colored pavement shall

be flanked by appropriate edge lines, and if applicable in multi-lane bypasses, appropriate longitudinal solid
or broken white lane lines.

Option:

05 Purple-colored pavement may be installed for the entire length of a toll lane or ORT collection facility or for
only a portion (or portions) of the toll lane or ORT collection facility.
Support:

06 Figure 3H-6 illustrates examples of purple-colored pavement for use at toll plazas.
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Figure 3H-5. Examples of Red-Colored Pavement Applications

A - Bus only lane

December 2025
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MON-FRI
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B — Bus only lane C — Buffer-separated
at terminals or bus only lane R3-11
station stops Series

RIGHT
LANE

BUSES
ONLY

24 HOURS

R3-11
Series

BUSES
ONLY

24 HOURS

Waiting
area

RIGHT
ANE

BUSES
ONLY

24 HOURS
R3-11
Series

Legend
=+ Direction of travel
Notes:
1. See Chapter 2G for preferential lane signs.

2. See Chapter 3E for preferential lane markings.
3. The use of colored pavement is optional.
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Figure 3H-6. Examples of Purple-Colored Pavement Applications (Sheet 1 of 2)

A — Electronic toll collection only toll plaza lane

t t t t t

Toll plaza \

Legend

=»> Direction of travel

Notes:

1. The ETC Account-Only word markings and ETC
pictographs that are shown are only examples.
The word markings and pictograph for the toll
facility’s adopted ETC system shall be used
(see Section 3E.03).

2. See Chapter 2F for toll road signs.

3. See Chapter 3F for markings at toll plazas.

4. The use of colored pavement is optional. t
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Figure 3H-6. Examples of Purple-Colored Pavement Applications (Sheet 2 of 2)

B — Open-road electronic toll collection

bypass with upstream option lane

Open-road Open-road
: electronic electronic ;
...... .: toll collection toll collection :..|.
point point
Toll plaza e

t tt

December 2025

C — Open-road electronic toll collection

bypass with dedicated approach lanes

t t

ttttt

Toll plaza

Legend

=» Direction of travel

Notes:

1. The ETC Account-Only word markings and ETC
pictographs that are shown are only examples.
The word markings and pictograph for the toll
facility’s adopted ETC system shall be used
(see Section 3E.03).

2. See Chapter 2F for toll road signs.

3. See Chapter 3F for markings at toll plazas.

4. The use of colored pavement is optional.

"
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CHAPTER 3I. CHANNELIZING DEVICES USED FOR EMPHASIS OF PAVEMENT
MARKING PATTERNS

Section 31.01 Channelizing Devices
Option:

01 Channelizing devices (see Sections 6K.01 through 6K.07 and Figure 6K-1) such as cones, tubular markers,
vertical panels, lane separators, drums, and barricades may be used for general traffic control purposes such as
adding emphasis to reversible lane delineation, channelizing lines, islands, pedestrian facilities, or bicycle facilities.
Channelizing devices may also be used along a center line to preclude turns or along lane lines to preclude lane
changing, as determined by engineering judgment.

Support:

02 Although they are not considered to be traffic control devices, raised islands (see Chapter 3J) are also
sometimes used to channelize traffic.

Standard:

03 Except for color, the design of channelizing devices, including, but not limited to, retroreflectivity,
minimum dimensions, and mounting height, shall comply with the provisions of Chapter 6K.

04 Except as provided in Paragraph 5 of this Section, the color of channelizing devices used outside of
temporary traffic control zones shall be the same color as the pavement marking that they supplement, or
for which they are substituted, in accordance with Section 3A.03.

Option:
05 The color of channelizing devices used to emphasize pavement marking patterns outside of temporary traffic

control zones may be orange provided that the application of the orange-colored channelizing device is not
permanent.

Support:

06 Emergency incidents and planned special events are the most common temporary traffic control zones that
would justify orange channelizing devices to emphasize standard pavement marking colors. These events do not
necessitate police officers or other authorized personnel to obtain and deploy channelizing devices that match the
color of the existing pavement marking.

Standard:

o7 For nighttime use, channelizing devices shall be retroreflective (as described in Part 6) or internally
illuminated. On channelizing devices used outside of temporary traffic control zones, retroreflective
sheeting or bands shall be white if the devices separate traffic flows in the same direction and shall be
yellow if the devices separate traffic flows in the opposite direction or are placed along the left-hand edge
line of a one-way roadway or ramp.

Section 31.02 Tubular Markers
Standard:

01 Tubular markers for permanent installations shall be a minimum of 28 inches in height and shall be a
minimum of 2 inches wide facing road users.

Guidance:

02 Tubular markers should be affixed to the pavement or other surface either directly or by means of an
attachment system that is affixed to the pavement or other surface. Tubular markers should normally be spaced
no greater than N as cited in Section 3B.14.

Option:
03 Other spacing may be used based on engineering judgment.
Support:

04 Tubular markers are sometimes used to provide additional emphasis or improve lane discipline in advance of
an unsignalized crosswalk (see Figure 3I-1).

Guidance:

05 When tubular markers are used to supplement a R1-6 series sign (see Section 2B.20) that is either on the
center line, lane line, or median island, they should not be used on the same pavement marking line where the
R1-6 series sign is installed.

Support:
06 Section 6K.04 contains information for temporary installations of tubular markers.
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Figure 3I-1. Examples of Tubular Markers Supplementing Pavement Markings

in Advance of an Unsignalized Crosswalk (Sheet 1 of 2)

A —Tubular markers supplementing
centerline markings

Tubular
markers

W16-7PR

r—\ 0 W11-2

W16-7PL

B — Tubular markers supplementing
centerline and lane line markings

Tubular
markers

Tubular
markers

Legend
=> Direction of travel
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Figure 3I-1. Examples of Tubular Markers Supplementing Pavement Markings
in Advance of an Unsignalized Crosswalk (Sheet 2 of 2)

C — Tubular markers supplementing lane lines with
in-street pedestrian crossing sign on centerline

Tubular
markers

D — Tubular markers supplementing edge and lane lines;
in-street pedestrian sign crossing on centerline
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CHAPTER 3J. MARKING AND DELINEATION OF ISLANDS AND SIDEWALK EXTENSIONS

Section 3J.01 General
Support:

01 This Chapter addresses the marking and delineation of islands (see definition in Section 1C.02) and sidewalk
extensions designated by pavement markings. Definitions, types, sizes, and other criteria for the design of islands
are set forth in “A Policy on Geometric Design of Highways and Streets,” 2018 Edition, AASHTO.”

02 Section 3C.12 contains information on pedestrian islands and medians.

03 Sections 3H.04 and 3H.05 contain information on colored pavement that can be used within islands.
Option:

04 An island may be designated by curbs, pavement edges, pavement markings, channelizing devices, or
other devices.

Section 3J.02 Approach-End Treatment
Support:

o1 An approach-end treatment to an island consists of longitudinal pavement markings and/or channelizing
devices upstream of the island followed by a divergence of those pavement markings and/or channelizing devices
concluding with a transition to other pavement markings that demarcate or outline the island (see Figure 3J-1).

02 Section 3B.13 contains information on pavement markings that function as approach-end treatments for
obstructions.

Guidance:

03 The ends of islands first approached by traffic should be marked with an approach-end treatment, curb
markings (see Section 3J.04), or both to guide vehicles into desired paths of travel along the island edge.

04 When raised bars or buttons that project more than 1 inch above the pavement surface are used to
create a rumble section in the neutral area, the raised bars or buttons should be marked with white or yellow
retroreflective materials, as determined by the direction or directions of travel they separate.

Section 3J.03 Islands Designated by Pavement Markings
Standard:

01 Except as provided in Paragraph 2 of this Section, islands formed by pavement markings only shall be
established using channelizing lines, and shall be white when separating traffic flows in the same general
direction or yellow when separating opposing directions of traffic.

02 If a continuous flush median island separating travel in opposite directions is used, two sets of double
solid yellow lines shall be used to form the island (see Figure 3B-5). Other markings in the median island
area, such as diagonal lines (see Section 3B.25), shall also be yellow, except crosswalk markings which shall
be white (see Chapter 3C).

03 If used, chevron or diagonal markings (see Section 3B.25) within the island shall be the same color as
the channelizing line.

Figure 3J-1. Example of Markings for an Approach-End Treatment to an Island

- -
- -
Approach-end
treatment
(varies) Legend
! t => Direction of travel

December 2025 Sect. 3J.01 to 3J.03



Page 636 IMUTCD 11th Edition

Option:
04 Both chevron and diagonal markings of the same color may be used within the same island based on
engineering judgment.

05 The area within the flush island delineated by pavement markings may use colored pavement in accordance
with the provisions of Chapter 3H.

Support:
06 Figure 3J-2 illustrates examples of islands designated by pavement markings.

Section 3J.04 Curb Markings for Raised Islands
Standard:

01 Where curbs are marked for delineation or visibility purposes, the colors shall comply with the general
principles of markings (see Section 3A.03).
Guidance:

0 Retroreflective solid yellow curb markings should be placed on the approach ends of raised medians and
curbs of islands that are located in the line of traffic flow where the curb serves to channel traffic to the right of
the obstruction (see Figure 3J-3).

03 Retroreflective solid white curb markings should be used when traffic is permitted to pass on either side of the
island (see Figure 3J-3).

04 The retroreflective area should be of sufficient length to denote the general alignment of the edge of the island
along which vehicles travel, including the approach end, when viewed from the approach to the island.

Option:
05 Where the curbs of the islands become parallel to the direction of traffic flow or where the island

is illuminated or marked with delineators, curb markings may be discontinued based on engineering
judgment or study.

06 Curb markings at openings in a continuous median island may be omitted based on engineering
judgment or study.

Section 3J.05 Pavement Markings for Raised Islands
Support:

o1 Pavement markings for raised islands include the approach-end treatment (see Section 3J.02), channelizing
lines, edge lines, and chevron or diagonal markings.

Option:
02 Solid yellow edge lines (see Sections 3B.09 and 3B.10) may be used adjacent to raised islands separating travel
in opposite directions (see Drawing A in Figure 3J-3).

Figure 3J-2. Examples of Islands Designated by Pavement Markings

A — Separating opposing traffic flows B — Separating opposing traffic
in all directions flows in an intersecting street
N
~
”
Ul
Legend f 1

=»> Direction of travel
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Figure 3J-3. Examples of Curb Markings for Raised Islands

A — Median nose B — Channelizing island
Solid yellow edge line might
be required, recommended,
or optional (see Sections
3B.10 and 3J.05)
7

Optional marking
on face of curb

Legend

‘ 1 Optional marking t 1 = Direction of travel
on face of curb

Standard:

03 Except as provided in Paragraphs 4 and 6 of this Section, raised islands separating traffic flows in the
same general direction shall be outlined with white channelizing lines (see Drawing A in Figure 3J-4).

Option:
04 Pavement markings for smaller raised islands may be omitted based on engineering judgment.
Guidance:

05 Smaller raised islands without marked channelizing lines, edge lines, or chevron or diagonal markings should
use curb markings (see Section 3J.04).
06 Where traffic passes on the right of a raised island separating traffic flows in the same general direction, a

yellow edge line should be used adjacent to raised islands of discernible size or length instead of continuing the
white channelizing line from the approach-end treatment (see Drawing B in Figure 3J-4).

Figure 3J-4. Examples of Pavement Markings for Raised Islands (Sheet 1 of 2)

A — White channelizing lines applied to a raised island
separating traffic flow in the same general direction

N

(

tt

Legend

=» Direction of travel 1 f
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Figure 3J-4. Examples of Pavement Markings for Raised Islands (Sheet 2 of 2)

B — Yellow edge line applied to raised island separating
traffic flows in the same general direction

Legend
=» Direction of travel
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Support:

o7 Yellow edge lines adjacent to raised islands that separate traffic flows in the same general direction can be
advantageous as a countermeasure for wrong-way entry or travel if the yellow edge line is of discernible length.

Option:
08 Chevron markings may be used in neutral areas formed by diverging channelizing lines at raised islands
separating traffic flows in the same general direction.

09 Diagonal markings of an
appropriate color may be used Figure 3J-5. Example of Optional Chevron and

in buffer areas between the Diagonal Pavement Markings at a Raised Island
channelizing line and the raised

island (see Figure 3J-5). } 1t 1

Section 3J.06 Island
Delineation

Standard:

01 Delineators installed 7
on islands shall be the |
same colors as the related 4l
channelizing or edge lines
except that, when only facing L
wrong-way traffic, they shall
be red (see Section 3G.03).

02 Each roadway through Legend
an intersection shall be
considered separately in
positioning delineators
to assure maximum
effectiveness.

Option: ! 1

03 Retroreflective or internally
illuminated raised pavement
markers of the appropriate color
may be placed on the pavement in front of the curb and/or on the top of curbed approach ends of raised medians
and curbs of islands, as a supplement to or as a substitute for retroreflective curb markings.

=> Direction of travel

Section 3J.07 Sidewalk Extensions Designated by Pavement Markings
Support:

o1 Sidewalk extensions reclaim a portion of the roadway, sometimes including a portion of parking lanes,
shoulders, and/or the traveled way, and repurpose that area for non-vehicular uses. They extend the sidewalk or
other pedestrian space, shorten pedestrian crossing distances, alter the roadway geometry for speed management
or channelizing, or serve other purposes.

02 Sidewalk extensions, sometimes referred to as curb extensions, neckdowns, or bulb-outs, typically are created
by physical infrastructure including concrete or asphalt to form a physical narrowing of the roadway with the
finished surface at the same level as the adjoining sidewalk.

03 Sidewalk extensions can also be designated by pavement markings for temporary or semi-permanent
applications in which the finished surface is at the same level as the vehicular travel pavement. Where an adjoining
curb and raised sidewalk are present, this type of application results in a multi-level sidewalk due to the difference
in elevation between the adjoining pedestrian surfaces.

04 Sidewalk extensions designated by pavement markings differ from other paved areas designated by pavement
markings that are intended to be traversable by a vehicle for authorized or emergency purposes.

Standard:

05 Sidewalk extensions designated by pavement markings shall be established using double solid lines
connecting to the outside physical curb or, in the absence of a curb, to the edge of the roadway. The color
of the double solid line shall comply with the provisions of Section 3A.03.

Support:

06 The paved area between the double solid line forming the sidewalk extension designated by pavement
markings and the sidewalk or other roadside area is not part of the roadway. Sidewalk extensions designated by
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pavement markings formed by double solid lines are distinct from areas such as shoulders or gore areas where
travel is discouraged by the presence of a single line, or flush medians where travel is prohibited by a double solid
line. Sidewalk extensions designated by pavement markings with double solid lines designate areas outside the
roadway where vehicle traversal is prohibited.

o7 Areas formed by a single wide line are sometimes used to alter the roadway geometry for speed management
or channelizing, or to serve other purposes, where pedestrians are not expected (see Drawing B in Figure 3J-6).
These areas are not considered a sidewalk extension, and provisions to delineate areas where vehicle traversal is
discouraged include channelizing lines (see Section 3B.08), edge lines (see Section 3B.09), and diagonal markings
(see Section 3B.25).

Guidance:

08 Channelizing devices such as tubular markers (see Chapter 31) should be used to provide conspicuity for, and
to prevent vehicles from traversing, the area of the sidewalk extension designated by pavement markings. They
should be located adjacent to the double solid line outside the traveled way.

Support:

09 When selecting other methods of physical separation, the visual contrast from adjoining pavement and
maximum separation distances are considerations so they are visible to pedestrians having limited vision and
detectable by pedestrians who travel with a long cane.

10 Sight lines and the visibility of road users within the sidewalk extension area are considerations when selecting
methods of physical separation.

11 The swept path of turning design or other prevailing vehicle types is a consideration, especially if a larger
vehicle is expected to traverse a portion of the sidewalk extension while turning where pedestrians might
be present.

Standard:

12 Crosswalk markings shall not be extended through sidewalk extensions designated by
pavement markings.
Support:

13 Accessibility provisions at sidewalk extensions designated by pavement markings are outside the scope of
this Manual. State and local organizations providing support services to pedestrians with vision disabilities can
provide advice to the traffic engineer on site-specific accessibility decisions. In addition, orientation and mobility

Figure 3J-6. Examples of Sidewalk Extensions
Designated by Pavement Markings and Channelization

A — Sidewalk extension to reduce the pedestrian crossing distance

B o
o 3

o (]
Tubular I I Tubular
markers markers
-] o

N, o o /]

Legend
=» Direction of travel ‘ f

B — Channelizing for speed control and altered travel paths

Tubular
markers

. Tubular
(optional)

markers
(optional)
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specialists or similar staff can provide advice to inform such decisions. The U.S. Access Board (www.access-
board.gov) provides technical assistance for making pedestrian facilities accessible to persons with disabilities.
Guidance:

14 Traffic control devices that are critical to the specific conditions at the sidewalk extension, such as STOP
or YIELD signs or Pedestrian Crossing signs, should be located within the sidewalk extension designated by
pavement markings. Their lateral offset (see Section 2A.16) should be measured from the center of the double
solid line designating a sidewalk extension rather than from the physical curb line behind the sidewalk extension
area so that the signs are more visible to approaching traffic and not occluded by any physical features placed
within the sidewalk extension area.
Support:

15 The location of accessible pedestrian signals (see Section 4K.02) is a consideration when providing a sidewalk
extension designated by pavement markings.

16 Aesthetic surface treatments (see Chapter 3H) are sometimes used in sidewalk extensions designated by
pavement markings to emphasize that the area is outside of the traveled way.
Standard:

17 In accordance with the provisions of Section 3H.03, aesthetic surface treatments, if used within a
sidewalk extension designated by pavement markings, shall be non-retroreflective.

Support:
18 Figure 3J-6 illustrates an example of a sidewalk extension designated by pavement markings and an example
of channelizing.
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CHAPTER 3K. RUMBLE STRIP MARKINGS

Section 3K.01 Longitudinal Rumble Strip Markings
Support:

o1 Longitudinal rumble strips consist of a series of rough-textured or slightly raised or depressed road surfaces
intended to alert inattentive drivers through vibration and sound that their vehicle has left the travel lane. Shoulder
rumble strips are typically installed along the shoulder near the travel lane. On divided highways, rumble strips
are sometimes installed on the median side (left-hand side) shoulder as well as on the outside (right-hand side)
shoulder. On two-way roadways, rumble strips are sometimes installed along the center line.

02 This Manual contains no provisions regarding the design and placement of longitudinal rumble strips. The
provisions in this Manual address the use of markings in combination with a longitudinal rumble strip. Figure 3K-1
illustrates markings used with or near longitudinal rumble strips.

03 Section 6M.06 contains information related to longitudinal rumble strips.

Option:

04 An edge line or center line may be located over a longitudinal rumble strip to create a rumble stripe.
Standard:

05 The color of an edge line or center line associated with a longitudinal rumble stripe shall be in
accordance with Section 3A.03.

06 An edge line shall not be used in addition to a rumble stripe that is located along a shoulder.

Section 3K.02 Transverse Rumble Strip Markings
Support:

01 Transverse rumble strips consist of intermittent narrow, transverse areas of rough-textured or slightly raised
or depressed road surface that extend across the travel lanes to alert drivers to unusual vehicular traffic conditions.
Through noise and vibration, they attract the attention of road users to features such as unexpected changes in
alignment and conditions requiring a reduction in speed or a stop.

0 This Manual contains no provisions regarding the design and placement of transverse rumble strips that
approximate the color of the pavement. The provisions in this Manual address the use of markings in combination
with a transverse rumble strip.

03 Section 6M.06 contains information related to transverse rumble strips.

Standard:

04 Except as otherwise provided in Section 6M.06 for TTC zones, if the color of a transverse rumble strip
used within a travel lane is not the color of the pavement, the color of the transverse rumble strip shall be
either black or white.

Guidance:

05 White transverse rumble strip markings used in a travel lane should not be placed in locations where they

could be confused with other transverse markings such as stop lines or crosswalks.

Figure 3K-1. Examples of Longitudinal Rumble Strip Markings

A— Edge line not on B — Edge line on C—Centerlineon
rumble strip rumble strip rumble strip
0000000000000000000000 0ooooooOooooooooooooooo
< = =

0oo00oo0oo0oooooooooooo

S -—) -—)
00000000 00000OOO0oOooooo gooooooOO0o0bOO0oO0oOO0o0ooOooo
Legend
Note: Edge line may be located alongside the rumble strip (Option A) or on the rumble strip (Option B). = Direction of travel

Center line markings may also be located on a center line rumble strip (Option C). 000 Rumble strip
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PART 4

HIGHWAY TRAFFIC SIGNALS

CHAPTER 4A. GENERAL

Section 4A.01 Types
Support:

01 The following types and uses of highway traffic signals are discussed in Part 4: traffic control signals; bicycle
signal faces; pedestrian signal heads; hybrid beacons; rectangular rapid flashing beacons; emergency-vehicle traffic
control signals; traffic control signals for one-lane, two-way facilities; traffic control signals for freeway entrance
ramps; movable bridge traffic signals; toll plaza traffic signals; flashing beacons; lane-use control signals; and in-
roadway warning lights.

Section 4A.02 Meanings of Signal Indications
Support:

01 The “Uniform Vehicle Code” (see Section 1A.06) is the primary source for the standards for the meanings of
vehicular signal indications to both vehicle operators and pedestrians as provided in Sections 4A.03 and 4A.04,

the standards for the meanings of separate bicycle signal face indications as provided in Section 4A.05, and the
standards for the meanings of separate pedestrian signal head indications as provided in Section 4A.06.

02 The physical area that is defined as being “within the intersection” is dependent upon the conditions that are
described in the definition of an intersection in Section 1C.02.

Section 4A.03 Meanings of Steady Vehicular Signal Indications
Standard:

01 The following meanings shall be given to steady highway traffic signal indications for vehicles and
pedestrians:

A. Steady green signal indications shall have the following meanings:

1. Vehicular traffic facing a CIRCULAR GREEN signal indication is permitted to proceed
straight through or turn right or left or make a U-turn movement except as such movement is
modified by lane-use signs, turn prohibition signs, lane markings, roadway design, separate turn
signal indications, or other traffic control devices.

Such vehicular traffic, including vehicles turning right or left or making a U-turn
movement, shall yield the right-of-way to:

(@ Pedestrians lawfully within an associated crosswalk, and
(b) Other vehicles lawfully within the intersection.

In addition, vehicular traffic turning left or making a U-turn movement to the left shall
yield the right-of-way to other vehicles approaching from the opposite direction so closely as to
constitute an immediate hazard during the time when such turning vehicle is moving across or
within the intersection.

2. Vehicular traffic facinga GREEN ARROW signal indication, displayed alone or in combination
with another signal indication, is permitted to cautiously enter the intersection only to make
the movement indicated by such arrow, or such other movement as is permitted by other signal
indications displayed at the same time.

Such vehicular traffic, including vehicles turning right or left or making a U-turn
movement, shall yield the right-of-way to:

(@ Pedestrians lawfully within an associated crosswalk, and
(b) Other vehicles lawfully within the intersection.

3. Pedestrians facing a CIRCULAR GREEN signal indication, unless otherwise directed by a
pedestrian signal indication or other traffic control device, are permitted to proceed across the
roadway within any marked or unmarked associated crosswalk. The pedestrian shall yield the
right-of-way to vehicles lawfully within the intersection or so close as to create an immediate
hazard at the time that the green signal indication is first displayed.

4. Pedestrians facing a GREEN ARROW signal indication, unless otherwise directed by a
pedestrian signal indication or other traffic control device, shall not cross the roadway.
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B. Steady yellow signal indications shall have the following meanings:

1. Vehicular traffic facing a steady CIRCULAR YELLOW signal indication is thereby warned
that the related green movement or the related flashing arrow movement is being terminated
or that a steady red signal indication will be displayed immediately thereafter when vehicular
traffic shall not enter the intersection. The rules set forth concerning vehicular operation
under the movement(s) being terminated shall continue to apply while the steady CIRCULAR
YELLOW signal indication is displayed.

2. Vehicular traffic facing a steady YELLOW ARROW signal indication is thereby warned that
the related GREEN ARROW movement or the related flashing arrow movement is being
terminated. The rules set forth concerning vehicular operation under the movement(s) being
terminated shall continue to apply while the steady YELLOW ARROW signal indication is
displayed.

3. Pedestrians facing a steady CIRCULAR YELLOW or YELLOW ARROW signal indication,
unless otherwise directed by a pedestrian signal indication or other traffic control device shall
not start to cross the roadway.

C. Steady red signal indications shall have the following meanings:

1. Vehicular traffic facing a steady CIRCULAR RED signal indication, unless entering the
intersection to make another movement permitted by another signal indication, shall stop at
a clearly marked stop line; but if there is no stop line, traffic shall stop before entering the
crosswalk on the near side of the intersection; or if there is no crosswalk, then before entering
the intersection; and shall remain stopped until a signal indication to proceed is displayed, or as
provided below.

Except when a traffic control device is in place prohibiting a turn on red or a steady RED
ARROW signal indication is displayed, vehicular traffic facing a steady CIRCULAR RED
signal indication is permitted to enter the intersection to turn right, or to turn left from a one-
way street into a one-way street, after stopping. The right to proceed with the turn shall be
subject to the rules applicable after making a stop at a STOP sign.

2. Vehicular traffic facing a steady RED ARROW signal indication shall not enter the intersection
to make the movement indicated by the arrow and, unless entering the intersection to make
another movement permitted by another signal indication, shall stop at a clearly marked
stop line; but if there is no stop line, before entering the crosswalk on the near side of the
intersection; or if there is no crosswalk, then before entering the intersection; and shall remain
stopped until a signal indication or other traffic control device permitting the movement
indicated by such RED ARROW is displayed.

When a traffic control device is in place permitting a turn on a steady RED ARROW signal
indication, vehicular traffic facing a steady RED ARROW signal indication is permitted to enter
the intersection to make the movement indicated by the arrow signal indication, after stopping.
The right to proceed with the turn shall be limited to the direction indicated by the arrow and
shall be subject to the rules applicable after making a stop at a STOP sign.

3. Unless otherwise directed by a pedestrian signal indication or other traffic control device,
pedestrians facing a steady CIRCULAR RED or steady RED ARROW signal indication shall
not enter the roadway.

Section 4A.04 Meanings of Flashing VVehicular Signal Indications
Standard:

01 The following meanings shall be given to flashing highway traffic signal indications for vehicles and
pedestrians:

A. Aflashing green signal indication has no meaning and shall not be used.
B. Flashing yellow signal indications shall have the following meanings:

1. Vehicular traffic, on an approach to an intersection, facing a flashing CIRCULAR YELLOW
signal indication is permitted to cautiously enter the intersection to proceed straight through or
turn right or left or make a U-turn except as such movement is modified by lane use signs, turn
prohibition signs, lane markings, roadway design, separate turn signal indications, or other
traffic control devices.

Such vehicular traffic, including vehicles turning right or left or making a U-turn, shall
yield the right-of-way to:
(@ Pedestrians lawfully within an associated crosswalk, and
(b) Other vehicles lawfully within the intersection.
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In addition, vehicular traffic turning left or making a U-turn to the left shall yield the right-
of-way to other vehicles approaching from the opposite direction so closely as to constitute an
immediate hazard during the time when such turning vehicle is moving across or within the
intersection.

2. Vehicular traffic, on an approach to an intersection, facing a flashing YELLOW ARROW signal

indication, displayed alone or in combination with another signal indication, is permitted to
cautiously enter the intersection only to make the movement indicated by such arrow, or other
such movement as is permitted by other signal indications displayed at the same time.

Such vehicular traffic, including vehicles turning right or left or making a U-turn, shall
yield the right-of-way to:
(@ Pedestrians lawfully within an associated crosswalk, and
(b) Other vehicles lawfully within the intersection.

In addition, vehicular traffic turning left or making a U-turn to the left shall yield the right-
of-way to other vehicles approaching from the opposite direction so closely as to constitute an
immediate hazard during the time when such turning vehicle is moving across or within the
intersection.

Pedestrians facing any flashing yellow signal indication at an intersection, unless otherwise
directed by a pedestrian signal indication or other traffic control device, are permitted to
proceed across the roadway within any marked or unmarked associated crosswalk. Pedestrians
shall yield the right-of-way to vehicles lawfully within the intersection at the time that the
flashing yellow signal indication is first displayed.

When a flashing CIRCULAR YELLOW signal indication(s) is displayed as a beacon (see
Chapter 4S) to supplement another traffic control device, road users are notified that there is a
need to pay extra attention to the message contained thereon or that the regulatory or warning
requirements of the other traffic control device, which might not be applicable at all times, are
currently applicable.

C. Flashing red signal indications shall have the following meanings:
1. Vehicular traffic, on an approach to an intersection, facing a flashing CIRCULAR RED signal
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indication shall stop at a clearly marked stop line; but if there is no stop line, before entering the
crosswalk on the near side of the intersection; or if there is no crosswalk, at the point nearest
the intersecting roadway where the driver has a view of approaching traffic on the intersecting
roadway before entering the intersection. The right to proceed shall be subject to the rules
applicable after making a stop at a STOP sign.

Vehicular traffic, on an approach to an intersection, facing a flashing RED ARROW signal
indication if intending to turn in the direction indicated by the arrow shall stop at a clearly
marked stop line; but if there is no stop line, before entering the crosswalk on the near side of
the intersection; or if there is no crosswalk, at the point nearest the intersecting roadway where
the driver has a view of approaching traffic on the intersecting roadway before entering the
intersection. The right to proceed with the turn shall be limited to the direction indicated by the
arrow and shall be subject to the rules applicable after making a stop at a STOP sign.
Pedestrians facing any flashing red signal indication at an intersection, unless otherwise
directed by a pedestrian signal indication or other traffic control device, are permitted to
proceed across the roadway within any marked or unmarked associated crosswalk. Pedestrians
shall yield the right-of-way to vehicles lawfully within the intersection at the time that the
flashing red signal indication is first displayed.

When a flashing CIRCULAR RED signal indication(s) is displayed as a beacon (see Chapter
4S) to supplement another traffic control device, road users are notified that there is a need to
pay extra attention to the message contained thereon or that the regulatory requirements of the
other traffic control device, which might not be applicable at all times, are currently applicable.
Use of this signal indication shall be limited to supplementing STOP (R1-1), DO NOT ENTER
(R5-1), or WRONG WAY (R5-1a) signs, and to applications where compliance with the
supplemented traffic control device requires a stop at a designated point.
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Section 4A.05 Meanings of Bicycle Symbol Signal Indications
Standard:
01 The following meanings shall be given to bicycle symbol signal indications for bicyclists:
A. Bicyclists facing a steady GREEN BICYCLE signal indication are permitted to enter the

nmo

intersection only to make the movement indicated by the lane-use arrow(s) displayed on the Bicycle
Signal sign (see Section 9B.22) that is located immediately adjacent to the signal face, Bicyclists
proceeding into the intersection during the display of the steady GREEN BICYCLE signal
indication shall yield the right-of-way to:

1. Pedestrians lawfully within an associated crosswalk, and
2. Other vehicles lawfully within the intersection.

Bicyclists facing a steady YELLOW BICYCLE signal indication are thereby warned that the related
green movement is being terminated and that a steady RED BICY CLE signal indication will be
displayed immediately thereafter when bicyclists shall not enter the intersection. The rules set forth
concerning bicycle operation under the movement being terminated shall continue to apply while
the steady YELLOW BICYCLE signal indication is displayed.

Bicyclists facing a steady RED BICY CLE signal indication shall not enter the intersection to make
the movement indicated by the lane-use arrow(s) displayed on the Bicycle Signal sign (see Section
9B.22) that is located immediately adjacent to the signal face and, unless entering the intersection
to make another movement permitted by another bicycle symbol signal indication, shall stop at

a clearly marked stop line; but if there is no stop line, before entering the crosswalk on the near
side of the intersection; or if there is no crosswalk, then before entering the intersection; and shall
remain stopped until a GREEN BICYCLE signal indication permitting the movement indicated by
such RED BICYCLE signal indication is displayed.

Except when a traffic control device is in place prohibiting a turn on red, bicyclists facing a
steady RED BICYCLE signal indication are permitted to enter the intersection to turn right if there
are no approach lanes for motor vehicle traffic to their right. The right to proceed with the turn
shall be subject to the rules applicable after making a stop at a STOP sign.

A flashing GREEN BICYCLE signal indication has no meaning and shall not be used.

A flashing YELLOW BICYCLE signal indication has no meaning and shall not be used.

Bicyclists facing a flashing RED BICY CLE signal indication shall stop at a clearly marked stop line;
but if there is no stop line, before entering the crosswalk on the near side of the intersection; or if
there is no crosswalk, at the point nearest the intersecting roadway where the bicyclist has a view
of approaching traffic on the intersecting roadway before entering the intersection. The right to
proceed in the direction indicated by the lane-use arrow(s) displayed on the Bicycle Signal sign (see
Section 9B.22) that is located immediately adjacent to the signal face shall be subject to the rules
applicable after making a stop at a STOP sign.

Section 4A.06 Meanings of Pedestrian Signal Indications
Standard:
01 Pedestrian signal indications shall have the following meanings:
A. Aflashing WALKING PERSON (symbolizing WALK) signal indication has no meaning and shall

B.

not be used.

Pedestrians facing a steady WALKING PERSON (symbolizing WALK) signal indication shall

be permitted to start to cross the roadway in the direction of the signal indication, possibly in
conflict with turning vehicles. Pedestrians shall yield the right-of-way to vehicles lawfully within
the intersection at the time that the WALKING PERSON (symbolizing WALK) signal indication

is first shown.

Pedestrians facing a flashing UPRAISED HAND (symbolizing DONT WALK) signal indication
shall not start to cross the roadway in the direction of the signal indication. Any pedestrian who has
already started to cross the roadway on a steady WALKING PERSON (symbolizing WALK) signal
indication shall continue to proceed to the far side of the traveled way of the street or highway,
unless otherwise directed by a traffic control device to proceed only to the median of a divided
highway or only to some other island or pedestrian refuge area (see Section 3C.12).

Pedestrians facing a steady UPRAISED HAND (symbolizing DONT WALK) signal indication shall
not enter the roadway in the direction of the signal indication.
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Section 4A.07 Lateral Offset of Signal Supports and Cabinets
Guidance:
01 The following items should be considered when placing signal supports and cabinets:

A. Reference should be made to the ““Roadside Design Guide,” 4th Edition, 2011, AASHTO, and to the U.S.
Department of Justice 2010 ADA Standards for Accessible Design, September 15, 2010, 28 CFR 35 and
36, Americans with Disabilities Act of 1990.

Signal supports should be placed as far as practicable from the edge of the traveled way without
adversely affecting the visibility of the signal indications.

Where supports cannot be located based on the recommended AASHTO clearances, consideration should
be given to the use of appropriate safety devices.

No part of a concrete foundation for a signal support should extend more than 4 inches above the ground
level at any point. This limitation does not apply to the concrete foundation for a rigid support.

In order to minimize hindrance to the passage of persons with physical disabilities, a signal support or
controller cabinet should not obstruct the sidewalk, or access from the sidewalk to the crosswalk.
Controller cabinets should be located as far as practicable from the edge of the roadway.

On medians, the minimum clearances provided in Items A through E for signal supports should be
obtained, if practicable.

@m m ©o O W

Section 4A.08 Use of Signs at Signalized Locations
Support:

01 Traffic signal signs are sometimes used at highway traffic signal locations to instruct or guide pedestrians,
bicyclists, or motorists. Among the signs typically used at or on the approaches to signalized locations are
movement prohibition signs (see Section 2B.26), lane-control signs (see Sections 2B.27 through 2B.29), pedestrian
crossing signs (see Section 2B.57), pedestrian and bicycle actuation signs (see Section 2B.58), traffic signal signs
(see Sections 2B.59 and 2C.44), No Turn on Red signs (see Section 2B.60), Signal Ahead warning signs (see
Section 2C.35), Street Name signs (see Section 2D.45), and Advance Street Name signs (see Section 2D.46).

Guidance:

02 Regulatory, warning, and guide signs should be used at highway traffic signal locations as provided in Part 2
and as specifically provided elsewhere in Part 4.
Support:

03 Section 2B.27 contains information regarding the use of overhead lane-control signs on signalized approaches
where lane drops, multiple-lane turns involving combined through-and-turn lanes, or other lane-use regulations
that would be unexpected by unfamiliar road users are present.

Guidance:

04 If used, illuminated traffic signal signs should be designed and mounted in such a manner as to avoid glare
and reflections that seriously detract from the signal indications. Highway traffic signal faces should be given
dominant position and brightness to maximize their priority in the overall display.

Standard:
05 The minimum vertical clearance and horizontal offset of the total assembly of traffic signal signs (see
Section 2B.59) shall comply with the provisions of Sections 4D.09 and 4D.10.
06 STOP signs shall not be used in conjunction with any highway traffic signal operation, except in either
of the following cases:
A. If the signal indication for an approach is a flashing red at all times, or
B. If aminor street or driveway is located within or adjacent to an area controlled by a traffic control

signal, but does not require separate traffic signal control because an extremely low potential for
conflict exists.

Section 4A.09 Use of Pavement Markings at Signalized Locations
Support:

o1 Pavement markings that clearly communicate the operational plan of an intersection to road users play an
important role in the effective operation of highway traffic signals. By designating the number of lanes, the use of
each lane, the length of additional lanes on the approach to an intersection, crosswalks, and the proper stopping
points, the engineer can design the signal phasing and timing to best match the goals of the operational plan.
Guidance:

02 Pavement markings should be used at highway traffic signal locations as provided in Part 3. If the road
surface will not retain pavement markings, signs should be installed to provide the needed road user information.
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Section 4A.10 Responsibility for Operation and Maintenance
Guidance:

o1 Prior to installing any highway traffic signal, the responsibility for the maintenance of the signal and
all of the appurtenances, hardware, software, and the timing plan(s) should be clearly established by the
responsible agency.

02 To this end the agency should:

A.

OO
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Sect. 4A.10

Keep every controller assembly in effective operation in accordance with its predetermined timing
schedule, check the operation of the controller assembly frequently enough to verify that it is operating
in accordance with the predetermined timing schedule, and establish a policy to maintain a record of all
timing changes and that only authorized persons are permitted to make timing changes;

Clean the optical system of the signal sections and replace the light sources as frequently as experience
proves necessary;

Clean and service equipment and other appurtenances as frequently as experience proves necessary;
Provide for alternate operation of the traffic control signal during a period of failure, using flashing
mode or manual control, or manual traffic direction by proper authorities as might be required by traffic
volumes or congestion, or by erecting other traffic control devices;

Have properly-skilled maintenance personnel available without undue delay for all signal malfunctions
and signal indication failures;

Provide spare equipment to minimize the interruption of highway traffic signal operation as a result of
equipment failure;

Provide for the availability of properly-skilled maintenance personnel for the repair of all

components; and

Maintain the appearance of the signal displays and equipment.
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CHAPTER 4B. TRAFFIC CONTROL SIGNALS—GENERAL

Section 4B.01 General
Support:

o1 Words such as pedestrians and bicyclists are used redundantly in selected Sections of Part 4 to encourage
sensitivity to these elements of “traffic.”

0 Standards for traffic control signals are important because traffic control signals need to attract the attention
of a variety of road users, including those who are older, those with vision disabilities, as well as those who are
fatigued or distracted, or who are not expecting to encounter a signal at a particular location.

Section 4B.02 Advantages and Disadvantages of Traffic Control Signals
Support:

o1 When properly used, traffic control signals are valuable devices for safety and the control of vehicular and
vulnerable road user traffic. They control the various traffic movements by alternating between directing them to
stop and permitting them to proceed and thereby profoundly influence traffic flow. This accomplishes the need to
safely separate road users in time in order to prevent crashes.

02 Traffic control signals that are properly designed, located, operated, and maintained will have one or more of
the following advantages:

A. They reduce the frequency and severity of certain types of crashes, especially right-angle collisions and
those involving vulnerable road users.

B. They provide for the orderly movement of traffic.

C. They increase the traffic-handling capacity of the intersection if:

1. Proper physical layouts and control measures are used, and

2. The signal operational parameters are reviewed and updated (if needed) on a regular basis (as
engineering judgment determines that significant traffic flow and/or land use changes have occurred)
to maximize the ability of the traffic control signal to satisfy current traffic demands.

D. They are coordinated to provide for continuous or nearly-continuous movement of traffic at a definite
speed along a given route under favorable conditions.
E. They are used to interrupt heavy traffic at intervals to permit other traffic, vehicular or pedestrian, to cross.

03 Traffic control signals are often considered a panacea for all traffic problems at intersections. This belief has
led to traffic control signals being installed at many locations where they are not needed, adversely affecting the
safety and efficiency of motor vehicle, bicycle, and pedestrian traffic.

04 Traffic control signals, even when justified by traffic and roadway conditions, can be ill-designed, ineffectively
placed, improperly operated, or poorly maintained. Improper or unjustified traffic control signals can result in one
or more of the following disadvantages:

A. Excessive delay,

B. Excessive disobedience of the signal indications,

C. Increased use of less-adequate routes as road users attempt to avoid the traffic control signals, and
D. Significant increases in the frequency of collisions (especially rear-end collisions).

Section 4B.03 Alternatives to Traffic Control Signals
Guidance:

01 Since road user delay and the frequency of some types of crashes are sometimes higher under traffic signal
control than under STOP sign control, consideration should be given to providing alternatives to traffic control
signals even if one or more of the signal warrants (see Chapter 4C) has been satisfied.

Option:
0 These alternatives may include, but are not limited to, the following:

A. Installing signs along the major street to warn road users approaching the intersection;

B. Installing a roundabout to reduce fatal and serious injury crashes and vehicular conflicts that result in fatal
and serious injury crashes (see Section 8A.12 if the location is in close proximity to a grade crossing);

C. Installing a pedestrian hybrid beacon (see Chapter 4J), rectangular rapid flashing beacons (see Chapter 4L),
pedestrian-actuated Warning Beacons (see Chapter 4S), or In-Roadway Warning Lights (see Chapter 4U)
if pedestrian safety is the major concern;

D. Relocating the stop line(s) and making other changes to improve the sight distance at the intersection;

E. Installing measures designed to reduce speeds on the approaches;

F. Installing a flashing beacon at the intersection to supplement STOP sign control,
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Installing flashing beacons on warning signs in advance of a stop-controlled intersection on the major-
street and/or minor-street approaches;

Adding one or more lanes on a minor-street approach to reduce the number of vehicles per lane on

the approach;

Revising the geometrics at the intersection to channelize vehicular movements and reduce the time
required for a vehicle to complete a movement, which could also assist pedestrians;

Revising the geometrics at the intersection to add pedestrian median refuge islands and/or curb extensions;
Installing roadway lighting if a disproportionate number of crashes occur at night;

Restricting one or more turning movements, perhaps on a time-of-day basis, if alternate routes are
available;

. If the warrant is satisfied, installing multi-way stop control,

Employing other alternatives, depending on conditions at the intersection.

Section 4B.04 Basis of Installation of Traffic Control Signals
Support:

o1 A careful analysis of traffic operations, pedestrian and bicyclist needs, and other factors at a large number
of signalized and unsignalized locations, coupled with engineering judgment, has provided a series of signal
warrants, described in Chapter 4C, that define the minimum conditions under which installing traffic control
signals might be justified.

Guidance:

02 The design (including the phasing, operation, and timing) of new traffic control signals should be based on an
engineering study of roadway, traffic, and other conditions.

Section 4B.05 Basis of Removal of Traffic Control Signals
Guidance:

01 Engineering judgment should be applied in the review of operating traffic control signals to determine
whether the type of installation and the timing program meet the current requirements of all forms of traffic.

02 If changes in traffic patterns eliminate the need for a traffic control signal, consideration should be given to
removing it and replacing it with appropriate alternative traffic control devices, if any are needed.

03 If the engineering study indicates that the traffic control signal is no longer justified, and a decision is made
to remove the signal, the removal should be accomplished using the following steps:

m OOw>»

Option:

Determine the appropriate traffic control to be used after the removal of the signal.

Remove any sight-distance restrictions as necessary.

Inform the public of the removal study.

Flash or cover the signal heads for a minimum of 90 days, and install the appropriate STOP sign control
or other traffic control devices.

Remove the signal if the engineering data collected during the removal study period confirms that the
signal is no longer needed.

04 Because Items C, D, and E in Paragraph 3 of this Section are not relevant when a temporary traffic control
signal (see Section 4D.11) is removed, a temporary traffic control signal may be removed immediately after Items
A and B are completed.

05 Instead of total removal of a traffic control signal, the poles, controller cabinet, and cables may remain in place
after removal of the signal heads for continued analysis.
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CHAPTER 4C. TRAFFIC CONTROL SIGNAL NEEDS STUDIES

Section 4C.01 Studies and Factors for Justifying Traffic Control Signals
Standard:

01 Except for a temporary traffic control signal (see Section 4D.11) installed in a temporary traffic control
zone, before a traffic control signal is installed at a particular location, an engineering study of traffic
conditions, pedestrian characteristics, and physical characteristics of the location shall be performed to
determine whether installation of a traffic control signal is justified at that location.

0 The investigation of the need for a traffic control signal shall include an analysis of factors related to
the existing operation and safety at the study location and the potential to improve these conditions, and the
applicable factors contained in the following traffic signal warrants:

Warrant 1, Eight-Hour Vehicular Volume
Warrant 2, Four-Hour Vehicular Volume
Warrant 3, Peak Hour

Warrant 4, Pedestrian VVolume

Warrant 5, School Crossing

Warrant 6, Coordinated Signal System
Warrant 7, Crash Experience

Warrant 8, Roadway Network

Warrant 9, Intersection Near a Grade Crossing

03 The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation of a
traffic control signal.
Support:

04 Sections 8D.08 and 8D.14 contain information regarding the use of traffic control signals instead of gates and/
or flashing-light signals at grade crossings.
Guidance:

05 When considering the installation of a traffic control signal, alternatives to traffic control signals, including
those listed in Section 4B.03, should also be considered.

06 A traffic control signal should not be installed unless one or more of the factors described in this
Chapter are met.

o7 A traffic control signal should not be installed unless an engineering study indicates that installing a traffic
control signal will improve the overall safety and/or operation of the intersection.

08 The study should consider the effects of the right-turning vehicles from the minor-street approaches.
Engineering judgment should be used to determine what, if any, portion of the right-turning traffic is subtracted
from the minor-street traffic count when evaluating the count against the signal warrants listed in Paragraph 2
of this Section.

09 Engineering judgment should also be used in applying various traffic signal warrants to cases where major-
street approaches consist of one lane plus one left-turn or right-turn lane. The site-specific traffic characteristics
should dictate whether a major-street approach is considered as one lane or two lanes. For example, for a major-
street approach with one lane for through and right-turning traffic plus a left-turn lane, if engineering judgment
indicates that it should be considered a one-lane approach because the traffic using the left-turn lane is minor,
the total traffic volume approaching the intersection should be applied against the signal warrants as a one-lane
approach. The major-street approach should be considered two lanes if approximately half of the traffic on the
approach turns left and the left-turn lane is of sufficient length to accommodate all left-turning vehicles.

10 Similar engineering judgment and rationale should be applied to a minor-street approach with one through/
left-turn lane plus a right-turn lane. In this case, the degree of conflict of minor-street right-turning traffic with
traffic on the major street should be considered. Thus, right-turning traffic should not be included in the minor-
street volume if the movement enters the major street with minimal conflict. The minor-street approach should be
evaluated as a one-lane approach with only the traffic volume in the through/left-turn lane considered.

11 If a minor-street approach has one combined through/right-turn lane plus a left-turn lane, the approach
should either be analyzed as a two-lane approach based on the sum of the traffic volumes using both lanes or as
a one-lane approach based on only the traffic volume in the approach lane with the higher volume.

12 At a location that is under development or construction or at a location where it is not possible to obtain
a traffic count that would represent future traffic conditions, hourly volumes should be estimated as part of an
engineering study for comparison with traffic signal warrants. Except for locations where the engineering study
uses the satisfaction of Warrant 8 to justify a signal, a traffic control signal installed under projected conditions
should have an engineering study done within 1 year of putting the signal into steady (stop-and-go) operation to
determine if the signal is justified. If not justified, the signal should be taken out of steady (stop-and-go) operation
or removed.
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Option:

13 For signal warrant analysis, a location with a wide median may be analyzed as one intersection or as two
intersections (see Section 2A.23) based on engineering judgment.

14 At an intersection with a high volume of left-turning traffic from the major street, the signal warrant analysis
may be performed in a manner that considers the higher of the major-street left-turn volumes as the “minor-street”
volume and the corresponding single direction of opposing traffic on the major street as the “major-street” volume.

15 For signal warrants requiring conditions to be present for a certain number of hours in order to be satisfied,
any four consecutive 15-minute periods may be considered as 1 hour if the separate 1-hour periods used in the
warrant analysis do not overlap each other and both the major-street volume and the minor-street volume are for
the same specific 1-hour periods.

16 For signal warrant analysis, bicyclists may be counted as either vehicles or pedestrians.
Support:

17 When performing a signal warrant analysis, bicyclists riding in the street with other vehicular traffic are
usually counted as vehicles and bicyclists who are clearly using pedestrian facilities are usually counted as
pedestrians.

Option:
18 Engineering study data may include the following:

A. The number of vehicles entering the intersection in each hour from each approach during 12 hours of
an average day. It is desirable that the hours selected contain the greatest percentage of the 24-hour
traffic volume.

B. Vehicular volumes for each traffic movement from each approach, classified by vehicle type (heavy trucks,
passenger cars and light trucks, public-transit vehicles, and, in some locations, bicycles), during each
15-minute period of the 2 hours in the morning and 2 hours in the afternoon during which the total traffic
entering the intersection is the greatest.

C. Pedestrian volume counts on each crosswalk during the same periods as the vehicular counts in Item B
and during the hours of highest pedestrian volume. Where young, elderly, and/or persons with physical or
vision disabilities need special consideration, the pedestrians and their crossing times may be classified by
general observation.

D. Information about nearby facilities and activity centers that serve the young, elderly, and/or persons with
disabilities, including requests from persons with disabilities for accessible crossing improvements at the
location under study. These persons might not be adequately reflected in the pedestrian volume count if
the absence of a signal restrains their mobility.

E. The posted or statutory speed limit or the 85th-percentile speed on the uncontrolled approaches to
the location.

F. A condition diagram showing details of the physical layout, including such features as intersection
geometrics, channelization, grades, sight-distance restrictions, transit stops and routes, parking conditions,
pavement markings, roadway lighting, driveways, nearby railroad crossings, distance to the nearest traffic
control signals, utility poles and fixtures, and adjacent land use.

G. Acollision diagram showing crash experience by type, location, direction of movement, severity, weather,
time of day, date, and day of week for at least 1 year.

19 The following data, which are desirable for a more precise understanding of the operation of the intersection,
may be obtained during the periods described in Item B of Paragraph 18 of this Section:

A. Vehicle-hours of stopped-time delay determined separately for each approach.
B. The number and distribution of acceptable gaps in vehicular traffic on the major street for entrance from
the minor street.
C. The posted or statutory speed limit or the 85th-percentile speed on controlled approaches at a point near to
the intersection but unaffected by the control.
D. Pedestrian delay time for at least two 30-minute peak pedestrian delay periods of an average weekday or
like periods of a Saturday or Sunday.
E. Queue length on stop-controlled approaches.
Support:
20 The safe and efficient movement of all road users is the primary consideration in the engineering study
to determine whether to install a traffic control signal or to install some other type of control or roadway
configuration. Installation of a traffic control signal does not necessarily result in improved safety in every case.
In some cases, the installation of a traffic control signal at an inappropriate location could adversely impact safety
for one or more types of road users. The purpose of the engineering study is to evaluate all of the factors that
are relevant to a specific location. The satisfaction of a warrant (or warrants) is one of the relevant factors in the
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engineering study, but it is not intended to be the only factor or even the overriding consideration. Agencies can
install a traffic control signal at a location where no warrants are met, but only after conducting an engineering
study that documents the rationale for deciding that the installation of a traffic control signal is the best solution for
improving the overall safety and/or operation at the location.

Section 4C.02 Warrant 1, Eight-Hour VVehicular VVolume
Support:

o1 The Minimum Vehicular Volume, Condition A (see Table 4C-1), is intended for application at locations where
a large volume of intersecting traffic is the principal reason to consider installing a traffic control signal.

0 The Interruption of Continuous Traffic, Condition B (see Table 4C-1), is intended for application at locations
where Condition A is not satisfied and where the traffic volume on a major street is so heavy that traffic on a minor
intersecting street suffers excessive delay or conflict in entering or crossing the major street.

03 It is intended that Warrant 1 be treated as a single warrant. If Condition A is satisfied, then Warrant 1 is
satisfied and analyses of Condition B and the combination of Conditions A and B are not needed. Similarly, if
Condition B is satisfied, then Warrant 1 is satisfied and an analysis of the combination of Conditions A and B is
not needed.

Guidance:

04 The need for a traffic control signal should be considered if an engineering study finds that one of the

following conditions exist for each of any 8 hours of an average day:
A. The vehicles per hour given in both of the 100 percent columns of Condition A in Table 4C-1 exist on the
major street and the more critical minor-street approach, respectively, to the intersection; or
B. The vehicles per hour given in both of the 100 percent columns of Condition B in Table 4C-1 exist on the
major street and the more critical minor-street approach, respectively, to the intersection.
Standard:

05 These major-street and minor-street volumes shall be for the same 8 hours for each condition; however,
the 8 hours that are selected for the Condition A analysis shall not be required to be the same 8 hours that
are selected for the Condition B analysis.

Table 4C-1. Warrant 1, Eight-Hour Vehicular Volume

Condition A—Minimum Vehicular Volume

Number of lanes for moving traffic Vehicles per hour on major street Vehicles per hour on more critical
on each approach (total of both approaches) minor-street approach (one direction only)
Major Street Minor Street | 100%? 80%" 70%° 56%0¢ 100%? 80%0° 70%° 56%¢
1 1 500 400 350 280 150 120 105 84
2 or more 1 600 480 420 336 150 120 105 84
2 or more 2 or more 600 480 420 336 200 160 140 112
1 2 or more 500 400 350 280 200 160 140 112
Number of lanes for moving traffic Vehicles per hour on major street Vehicles per hour on more critical
on each approach (total of both approaches) minor-street approach (one direction only)
Major Street Minor Street | 100%? 80%" 70%° 56%¢ 100%? 80%0° 70%° 56%0¢
1 1 750 600 525 420 75 60 53 42
2 or more 1 900 720 630 504 75 60 53 42
2 or more 2 or more 900 720 630 504 100 80 70 56
1 2 or more 750 600 525 420 100 80 70 56

a Basic minimum hourly volume
b Used for combination of Conditions A and B after adequate trial of other remedial measures

¢ May be used when the major-street speed exceeds 40 mph or in an isolated community with a population of less
than 10,000

4 May be used for combination of Conditions A and B after adequate trial of other remedial measures when the
major-street speed exceeds 40 mph or in an isolated community with a population of less than 10,000
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Support:

06 On the minor street, the more critical volume is not required to be on the same approach during each of these
8 hours. The more critical minor-street volume is the one that meets the warranting criteria for that approach, and
in the case of a one-lane minor-street approach that is opposite from a multi-lane minor-street approach might not
have the higher volume.

Option:

o7 If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 40 mph, or if
the intersection lies within the built-up area of an isolated community having a population of less than 10,000, the
traffic volumes in the 70 percent columns in Table 4C-1 may be used in place of the 100 percent columns.
Guidance:

08 The combination of Conditions A and B is intended for application at locations where Condition A is not
satisfied and Condition B is not satisfied and should be applied only after an adequate trial of other alternatives
that could cause less delay and inconvenience to traffic has failed to solve the traffic problems.

09 The need for a traffic control signal should be considered if an engineering study finds that both of the
following conditions exist for each of any 8 hours of an average day:

A. The vehicles per hour given in both of the 80 percent columns of Condition A in Table 4C-1 exist on the
major street and the more critical minor-street approach, respectively, to the intersection; and

B. The vehicles per hour given in both of the 80 percent columns of Condition B in Table 4C-1 exist on the
major street and the more critical minor-street approach, respectively, to the intersection.

Standard:

10 These major-street and minor-street volumes shall be for the same 8 hours for each condition; however,
the 8 hours satisfied in Condition A shall not be required to be the same 8 hours satisfied in Condition B.
Support:

11 On the minor street, the more critical volume is not required to be on the same approach during each of the 8
hours. The more critical minor-street volume is the one that meets the warranting criteria for that approach, and
in the case of a one-lane minor-street approach that is opposite from a multi-lane minor-street approach might not
have the higher volume.

Option:
12 If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 40 mph, or if

the intersection lies within the built-up area of an isolated community having a population of less than 10,000, the
traffic volumes in the 56 percent columns in Table 4C-1 may be used in place of the 80 percent columns.

Section 4C.03 Warrant 2, Four-Hour Vehicular Volume
Support:

01 The Four-Hour Vehicular Volume signal warrant conditions are intended to be applied where the volume of
intersecting traffic is the principal reason to consider installing a traffic control signal.
Guidance:

0 The need for a traffic control signal should be considered if an engineering study finds that, for each of any
4 hours of an average day, the plotted points representing the vehicles per hour on the major street (total of both

approaches) and the corresponding vehicles per hour on the more critical minor-street approach (one direction
only) all fall above the applicable curve in Figure 4C-1 for the existing combination of approach lanes.

Support:

03 On the minor street, the more critical volume is not required to be on the same approach during each of these
4 hours. The more critical minor-street volume is the one that meets the warranting criteria for that approach, and
in the case of a one-lane minor-street approach that is opposite from a multi-lane minor-street approach might not
have the higher volume.

Option:
04 If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 40 mph, or if the

intersection lies within the built-up area of an isolated community having a population of less than 10,000, Figure
4C-2 may be used in place of Figure 4C-1.
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Figure 4C-1. Warrant 2, Four-Hour Vehicular Volume
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Figure 4C-2. Warrant 2, Four-Hour Vehicular Volume (70% Factor)
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Section 4C.04 Warrant 3, Peak Hour
Support:

o1 The Peak Hour signal warrant is intended for use at a location where traffic conditions are such that for a
minimum of 1 hour of an average day, the minor-street traffic suffers undue delay when entering or crossing the
major street.

Guidance:

02 This signal warrant should be applied only in unusual cases, such as office complexes, manufacturing plants,
industrial complexes, or high-occupancy vehicle facilities that attract or discharge large numbers of vehicles over
a short time.

03 The need for a traffic control signal should be considered if an engineering study finds that the criteria in
either of the following two categories are met:

A. If all three of the following conditions exist for the same 1 hour (any four consecutive 15-minute periods)
of an average day:

1. The total stopped-time delay experienced by the traffic on one minor-street approach (one direction
only) controlled by a STOP sign equals or exceeds: 4 vehicle-hours for a one-lane approach or 5
vehicle-hours for a two-lane approach, and

2. The volume on the same minor-street approach (one direction only) equals or exceeds 100 vehicles
per hour for one moving lane of traffic or 150 vehicles per hour for two moving lanes, and

3. The total entering volume serviced during the hour equals or exceeds 650 vehicles per hour
for intersections with three approaches or 800 vehicles per hour for intersections with four or
more approaches.

B. The plotted point representing the vehicles per hour on the major street (total of both approaches) and
the corresponding vehicles per hour on the more critical minor-street approach (one direction only) for
1 hour (any four consecutive 15-minute periods) of an average day falls above the applicable curve in
Figure 4C-3 for the existing combination of approach lanes.

Option:
04 If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 40 mph, or if

the intersection lies within the built-up area of an isolated community having a population of less than 10,000,
Figure 4C-4 may be used in place of Figure 4C-3 to evaluate the criteria in Item B of Paragraph 3 in this Section.

05 If this warrant is the only warrant met and a traffic control signal is justified by an engineering study, the
traffic control signal may be operated in the flashing mode during the hours that the volume criteria of this warrant
are not met.

Guidance:

06 If this warrant is the only warrant met and a traffic control signal is justified by an engineering study, the
traffic control signal should be traffic-actuated.

Section 4C.05 Warrant 4, Pedestrian VVolume
Support:

o1 The Pedestrian VVolume signal warrant is intended for application where the traffic volume on a major street is
so heavy that pedestrians experience excessive delay in crossing the major street.

Guidance:

02 The need for a traffic control signal at an intersection or midblock crossing should be considered if an
engineering study finds that one of the following criteria is met:

A. For each of any 4 hours of an average day, the plotted points representing the vehicles per hour on the
major street (total of both approaches) and the corresponding pedestrians per hour crossing the major
street (total of all crossings) all fall above the curve in Figure 4C-5; or

B. For 1 hour (any four consecutive 15-minute periods) of an average day, the plotted point representing
the vehicles per hour on the major street (total of both approaches) and the corresponding pedestrians
per hour crossing the major street (total of all crossings) falls above the curve in Figure 4C-6.

Option:
03 If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 35 mph,
or if the intersection lies within the built-up area of an isolated community having a population of less than

10,000, Figure 4C-7 may be used in place of Figure 4C-5 to evaluate Item A in Paragraph 2 of this Section,
and Figure 4C-8 may be used in place of Figure 4C-6 to evaluate Item B in Paragraph 2 of this Section.
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Figure 4C-3. Warrant 3, Peak Hour
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Figure 4C-4. Warrant 3, Peak Hour (70% Factor)
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Figure 4C-5. Warrant 4, Pedestrian Four-Hour Volume

500
400 ‘\
TOTAL OF ALL \
PEDESTRIANS 39 ~
CROSSING \
MAJOR STREET- \
PEDESTRIANS 200 ~—— ~
PER HOUR (PPH) S~ \\
100 \\\ e | (7%
/ 53**
15th-percentile —
Fergssstlr?gnsg%ef% ('; 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
per second. MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)
* 107 pph applies as the lower threshold volume
** 53 pph applies as the lower threshold volume if
the 15th-percentile crossing speed is less than
3.5 feet per second
Figure 4C-6. Warrant 4, Pedestrian Peak Hour
700
600 \\
TOTALOFALL %
PEDESTRIANS N
400
CROSSING N
MAJOR STREET- ~ \\
PEDESTRIANS 3% S ~—_
PER HOUR (PPH) S~ ~_
— 133+
100 / .
15th-percentile —

crossing speed is
less than 3.5 feet 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800

per second. MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)

* 133 pph applies as the lower threshold volume

** 66 pph applies as the lower threshold volume if
the 15th-percentile crossing speed is less than
3.5 feet per second

Sect. 4C.05 December 2025



IMUTCD 11th Edition Page 659

Figure 4C-7. Warrant 4, Pedestrian Four-Hour Volume (70% Factor)
(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 40 MPH ON MAJOR STREET)
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Figure 4C-8. Warrant 4, Pedestrian Peak Hour (70% Factor)
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04 Where there is a divided street having a median of sufficient width for pedestrians to wait, the criteria in Items

Aand B

of Paragraph 2 of this Section may be applied separately to each direction of vehicular traffic.

Guidance:

05 The

Pedestrian Volume signal warrant should not be applied at locations where the distance to the nearest

traffic control signal or STOP sign controlling the street that pedestrians desire to cross is less than 300 feet,
unless the proposed traffic control signal will not restrict the progressive movement of traffic.
Standard:

06 If this warrant is met and a traffic control signal is justified by an engineering study, the traffic control
signal shall be equipped with pedestrian signal heads complying with the provisions set forth in Chapter 41.

Guidance:

o7 If th
A.

B.

C.
Option:
08 The

is warrant is met and a traffic control signal is justified by an engineering study, then:

If it is installed at an intersection or major driveway location, the traffic control signal should also control
the minor-street or driveway traffic, should be traffic-actuated, and should include pedestrian detection.
If it is installed at a non-intersection crossing, the traffic control signal should be installed at least

100 feet from side streets or driveways that are controlled by STOP or YIELD signs, and should be
pedestrian-actuated. If the traffic control signal is installed at a non-intersection crossing, at least one of
the signal faces should be over the traveled way for each approach, parking and other sight obstructions
should be prohibited for at least 100 feet in advance of and at least 20 feet beyond the crosswalk or site
accommodations should be made through curb extensions or other techniques to provide adequate sight
distance, and the installation should include suitable standard signs and pavement markings.
Furthermore, if it is installed within a signal system, the traffic control signal should be coordinated.

criterion for the pedestrian volume crossing the major street may be reduced as much as 50 percent if the

15th-percentile crossing speed of pedestrians is less than 3.5 feet per second (see Figures 4C-5 through 4C-8).
09 A traffic control signal may not be needed at the study location if adjacent coordinated traffic control signals

consiste

ntly provide gaps of adequate length for pedestrians to cross the street.

Section 4C.06 Warrant 5, School Crossing
Support:

01 The
major st

School Crossing signal warrant is intended for application where the fact that schoolchildren cross the
reet is the principal reason to consider installing a traffic control signal. For the purposes of this warrant,

the word “schoolchildren” includes elementary through high school students.
Guidance:

02 The

need for a traffic control signal should be considered when an engineering study of the frequency and

adequacy of gaps in the vehicular traffic stream as related to the number and size of groups of schoolchildren
at an established school crossing across the major street shows that the number of adequate gaps in the traffic
stream during the period when the schoolchildren are using the crossing is less than the number of minutes in the
same period and there are a minimum of 20 schoolchildren during the highest crossing hour.

03 Before a decision is made to install a traffic control signal, consideration should be given to the
implementation of other remedial measures, such as warning signs and flashers, school speed zones, school
crossing guards, or a grade-separated crossing.

o4 The

School Crossing signal warrant should not be applied at locations where the distance to the nearest

traffic control signal along the major street is less than 300 feet, unless the proposed traffic control signal will not
restrict the progressive movement of traffic.
Standard:

05 If this warrant is met and a traffic control signal is justified by an engineering study, the traffic control

signal s

hall be equipped with pedestrian signal heads complying with the provisions set forth in Chapter 41.

Guidance:
06 If this warrant is met and a traffic control signal is justified by an engineering study, then:

A
B.

C.

Sect. 4C.05 to

If it is installed at an intersection or major driveway location, the traffic control signal should also control
the minor-street or driveway traffic, should be traffic-actuated, and should include pedestrian detection.
If it is installed at a non-intersection crossing, the traffic control signal should be installed at least

100 feet from side streets or driveways that are controlled by STOP or YIELD signs, and should be
pedestrian-actuated. If the traffic control signal is installed at a non-intersection crossing, at least one of
the signal faces should be over the traveled way for each approach, parking and other sight obstructions
should be prohibited for at least 100 feet in advance of and at least 20 feet beyond the crosswalk or site
accommodations should be made through curb extensions or other techniques to provide adequate sight
distance, and the installation should include suitable standard signs and pavement markings.
Furthermore, if it is installed within a signal system, the traffic control signal should be coordinated.

4C.06 December 2025



IMUTCD 11th Edition Page 661

Section 4C.07 Warrant 6, Coordinated Signal System
Support:

01 Progressive movement in a coordinated signal system sometimes necessitates installing traffic control signals
at intersections where they would not otherwise be needed in order to maintain proper platooning of vehicles.
Guidance:

02 The need for a traffic control signal should be considered if an engineering study finds that one of the
following criteria is met:

A. On aone-way street or a street that has traffic predominantly in one direction, the adjacent traffic
control signals are so far apart that they do not provide the necessary degree of vehicular platooning.

B. On atwo-way street, adjacent traffic control signals do not provide the necessary degree of platooning
and the proposed and adjacent traffic control signals will collectively provide a progressive operation.

03 The Coordinated Signal System signal warrant should not be applied where the resultant spacing of traffic
control signals would be less than 1,000 feet.

Section 4C.08 Warrant 7, Crash Experience
Support:
o1 The Crash Experience signal warrant conditions are intended for application where the severity and frequency
of crashes are the principal reasons to consider installing a traffic control signal.
Guidance:
02 The need for a traffic control signal should be considered if an engineering study finds that all of the
following criteria are met:
A. Adequate trial of alternatives with satisfactory observance and enforcement has failed to reduce the
crash frequency; and
B. At least one of the following conditions applies to the reported crash history (where each reported
crash considered is related to the intersection and apparently exceeds the applicable requirements for
a reportable crash):
1. The number of reported angle crashes and pedestrian crashes within a 1-year period equals
or exceeds the threshold number in Table 4C-2 for total angle crashes and pedestrian crashes
(all severities); or
2. The number of reported fatal-and-injury angle crashes and pedestrian crashes within a 1-year
period equals or exceeds the threshold number in Table 4C-2 for total fatal-and-injury angle
crashes and pedestrian crashes; or
3. The number of reported angle crashes and pedestrian crashes within a 3-year period equals
or exceeds the threshold number in Table 4C-3 for total angle crashes and pedestrian crashes
(all severities); or
4. The number of reported fatal-and-injury angle crashes and pedestrian crashes within a 3-year
period equals or exceeds the threshold number in Table 4C-3 for total fatal-and-injury angle
crashes and pedestrian crashes; and
C. For each of any 8 hours of an average day, the vehicles per hour (vph) given in both of the 80 percent
columns of Condition A in Table 4C-1 (see Section 4C.02), or the vph in both of the 80 percent columns
of Condition B in Table 4C-1 exists on the major street and the more critical minor-street approach,
respectively, to the intersection, or the volume of pedestrian traffic is not less than 80 percent of the
requirements specified in the Pedestrian Volume warrant (see Section 4C.05).

Table 4C-2. Minimum Number of Reported Crashes in a One-Year Period

December 2025

Number of through lanes | Total of angle and pedestrian | Total of fatal-and-injury angle
on each approach crashes (all severities)? and pedestrian crashes?
Major Street Minor Street Four Legs Three Legs Four Legs Three Legs
1 1 5 4 3 3
2 or more 1 5 4 3 3
2 or more 2 or more 5 4 3 3
1 2 or more 5 4 3 3

2 Angle crashes include all crashes that occur at an angle and involve one or more vehicles on the major street
and one or more vehicles on the minor street
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Table 4C-3. Minimum Number of Reported Crashes in a Three-Year Period

Number of through lanes
on each approach

Total of angle and pedestrian
crashes (all severities)?

Total of fatal-and-injury angle
and pedestrian crashes?

Major Street Minor Street Four Legs Three Legs Four Legs Three Legs
1 1 6 5 4 4
2 or more 1 6 5 4 4
2 or more 2 or more 6 5 4 4
1 2 or more 6 5 4 4

a Angle crashes include all crashes that occur at an angle and involve one or more vehicles on the major street
and one or more vehicles on the minor street

Standard:

03 These major-street and minor-street volumes shall be for the same 8 hours.

Support:

04 On the minor street, the more critical volume is not required to be on the same approach during each of these
8 hours. The more critical minor-street volume is the one that meets the warranting criteria for that approach, and
in the case of a one-lane minor-street approach that is opposite from a multi-lane minor-street approach might not

have the higher volume.
Option:

05 If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 40 mph, or if the
intersection lies within the built-up area of an isolated community having a population of less than 10,000:

A. The traffic volumes in the 56 percent columns in Table 4C-1 may be used in place of the 80

percent columns.

B. Tables 4C-4 and 4C-5 may be used in place of Tables 4C-2 and 4C-3, respectively.

Table 4C-4. Minimum Number of Reported Crashes in a One-Year Period

Community less than 10,000 population or above 40 mph on major street

Number of through lanes
on each approach

Total of angle and pedestrian
crashes (all severities)?

Total of fatal-and-injury angle
and pedestrian crashes?

Major Street Minor Street Four Legs Three Legs Four Legs Three Legs
1 1 4 3 3 3
2 or more 1 10 9 6 6
2 or more 2 or more 10 9 6 6
1 2 or more 4 3 3 3

a Angle crashes include all crashes that occur at an angle and involve one or more vehicles on the major street
and one or more vehicles on the minor street

Table 4C-5. Minimum Number of Reported Crashes in a Three-Year Period

Community less than 10,000 population or above 40 mph on major street

Number of through lanes
on each approach

Total of angle and pedestrian
crashes (all severities)?

Total of fatal-and-injury angle
and pedestrian crashes?

Major Street Minor Street Four Legs Three Legs Four Legs Three Legs
1 1 6 5 4 4
2 or more 1 16 13 9 9
2 or more 2 or more 16 13 9 9
1 2 or more 6 5 4 4

a Angle crashes include all crashes that occur at an angle and involve one or more vehicles on the major street
and one or more vehicles on the minor street
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Option:

06 Agencies may calibrate Highway Safety Manual (HSM) (AASHTO, 2010) safety performance functions
(SPFs) to their own crash data or develop their own SPFs to produce agency specific average crash frequency
values. When documented as part of the engineering study, these agency specific crash frequency values may be
used instead of the values shown in Tables 4C-2 through 4C-5 when applying the Crash Experience signal warrant.
Support:

o7 The values in Tables 4C-2 through 4C-5 for Minimum Number of Reported Crashes that correspond to the
Crash Experience signal warrant were derived using the safety performance functions (SPFs) in the Highway
Safety Manual (HSM) (AASHTO, 2010) for stop-controlled and signalized intersections with characteristics that
are considered typical. The values in Tables 4C-2 through 4C-5 are representative of average crash frequency for
the given intersection condition. The values correspond to the threshold at which the signalized intersection safety
performance outperforms the stop-controlled intersection, for otherwise identical conditions and equivalent traffic.

Section 4C.09 Warrant 8, Roadway Network

Support:

o1 Installing a traffic control signal at some intersections might be justified to encourage concentration and
organization of traffic flow on a roadway network.
Guidance:

02 The need for a traffic control signal should be considered if an engineering study finds that the common
intersection of two or more major routes meets one or both of the following criteria:

A. The intersection has a total existing, or immediately projected, entering volume of at least 1,000 vehicles
per hour during the peak hour of a typical weekday and has 5-year projected traffic volumes, based on an
engineering study, that meet one or more of Warrants 1, 2, and 3 during an average weekday; or

B. The intersection has a total existing or immediately projected entering volume of at least 1,000 vehicles
per hour for each of any 5 hours of a non-normal business day (Saturday or Sunday).

03 A major route as used in this signal warrant should have at least one of the following characteristics:

A. Itis part of the street or highway system that serves as the principal roadway network for through
traffic flow;

B. Itincludes rural or suburban highways outside, entering, or traversing a city; or

C. Itappears as a major route on an official plan, such as a major street plan in an urban area traffic and
transportation study.

Section 4C.10 Warrant 9, Intersection Near a Grade Crossing
Support:

01 The Intersection Near a Grade Crossing signal warrant is intended for use at a location where none of the
conditions described in the other eight traffic signal warrants are met, but the proximity of a grade crossing on
an approach controlled by a STOP or YIELD sign at a highway-highway intersection is the principal reason to
consider installing a traffic control signal.

Guidance:

02 This signal warrant should be applied only after adequate consideration has been given to other alternatives
or after a trial of an alternative has failed to alleviate the safety concerns associated with the grade crossing.
Among the alternatives that should be considered or tried are:

A. Providing additional pavement that would enable vehicles to clear the track or that would provide space
for an evasive maneuver, or

B. Reassigning the stop controls at the highway-highway intersection to make the approach across the track
a non-stopping approach.

03 The need for a traffic control signal should be considered if an engineering study finds that both of the
following criteria are met:

A. A grade crossing exists on an approach controlled by a STOP or YIELD sign at a highway-highway
intersection and the center of the track nearest to the intersection is within 140 feet of the stop line or
yield line on the approach; and

B. During the highest traffic volume hour during which rail traffic uses the crossing, the plotted point
representing the vehicles per hour on the major street (total of both approaches) of the highway-highway
intersection and the corresponding vehicles per hour on the minor-street approach that crosses the track
(one direction only, approaching the intersection) falls above the applicable curve in Figure 4C-9 or
4C-10 for the existing combination of approach lanes over the track and the distance D, which is the
clear storage distance as defined in Section 1C.02.

December 2025 Sect. 4C.08 to 4C.10




Page 664 IMUTCD 11th Edition

04 The following considerations apply when plotting the traffic volume data on Figure 4C-9 or 4C-10:
A. Figure 4C-9 should be used if there is only one lane approaching the highway-highway intersection at the
track crossing location and Figure 4C-10 should be used if there are two or more lanes approaching the
highway-highway intersection at the track crossing location.

Figure 4C-9. Warrant 9, Intersection Near a Grade Crossing
(One Approach Lane at the Track Crossing)

350 _
Major
Street
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Minor Street
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Oy
MINOR STREET, ,q0 |25, %3
70 v
CROSSING 0 2% =
APPROACH - R 0
EQUIVALENT %0 o5, =
VPH** 0% =S 6 ft
100
\\5’0
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\?0 \777‘
25*
0 100 200 300 400 500 600 700 800
MAJOR STREET—TOTAL OF BOTH APPROACHES—VEHICLES PER HOUR (VPH)
* 25 vph applies as the lower threshold volume
** \VPH after applying the adjustment factors in Tables 4C-6, 4C-7, and/or 4C-8, if appropriate
Figure 4C-10. Warrant 9, Intersection Near a Grade Crossing
(Two or More Approach Lanes at the Track Crossing)
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* 25 vph applies as the lower threshold volume
** \VPH after applying the adjustment factors in Tables 4C-6, 4C-7, and/or 4C-8, if appropriate
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B. After determining the actual distance D, the curve for the distance D that is nearest to the actual distance
D should be used. For example, if the actual distance D is 95 feet, the plotted point should be compared
to the curve for D=90 feet.
C. If the rail traffic arrival times are unknown, the highest traffic volume hour of the day should be used.
Option:

05 The traffic volume on the minor-street approach to the highway-highway intersection may be multiplied by up
to three adjustment factors as provided in Paragraphs 6 through 8 of this Section.

06 Because the curves are based on an average of four occurrences of rail traffic per day, the vehicles per hour
on the minor-street approach may be multiplied by the adjustment factor shown in Table 4C-6 for the appropriate
number of occurrences of rail traffic per day.

o7 Because the curves are based on typical vehicle occupancy, if at least 2% of the vehicles crossing the track
are buses carrying at least 20 people, the vehicles per hour on the minor-street approach may be multiplied by the
adjustment factor shown in Table 4C-7 for the appropriate percentage of high-occupancy buses.

08 Because the curves are based on tractor-trailer trucks comprising 10% of the vehicles crossing the track, the
vehicles per hour on the minor-street approach may be multiplied by the adjustment factor shown in Table 4C-8 for
the appropriate distance and percentage of tractor-trailer trucks.

Standard:

09 If this warrant is met and a traffic control signal at the highway-highway intersection is justified by an

engineering study, then:
A. The traffic control signal shall have actuation on the minor street,
B. Preemption control shall be provided in accordance with Sections 4F.19 and 8D.09, and
C. The grade crossing shall have flashing-light signals (see Section 8D.02).

Guidance:

10 If this warrant is met and a traffic control signal at the highway-highway intersection is justified by an
engineering study, the grade crossing should have automatic gates (see Section 8D.03).

Table 4C-6. Warrant 9, Table 4C-7. Warrant 9, Adjustment Factor for

Adjustment Factor for Daily Percentage of High-Occupancy Buses
Frequency of Rail Traffic

[0) i - *
Rail traffic per day| Adjustment factor A)ogfnkwlliggr?sqc(r:gg? ngr%%iis Adjustment factor
1 0.67 0% 1.00
2 0.91 2% 1.09
3t05 1.00 4% 119
6108 1.18 6% or more 132
9to 11 1.25
12 or more 1.33 * A high-occupancy bus is defined as a bus occupied by at least
20 people.

Table 4C-8. Warrant 9, Adjustment Factor for
Percentage of Tractor-Trailer Trucks
% of tractor-trailer trucks Adjustment factor

on minor-street approach | p |ess than 70 feet| D of 70 feet or more

0% to 2.5% 0.50 0.50

2.6% to 7.5% 0.75 0.75

7.6% to 12.5% 1.00 1.00

12.6% to 17.5% 2.30 1.15

17.6% to 22.5% 2.70 1.35

22.6% to 27.5% 3.28 1.64

More than 27.5% 4.18 2.09
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CHAPTER 4D. DESIGN FEATURES OF TRAFFIC CONTROL SIGNALS

Section 4D.01 General
Support:

o1 The features of traffic control signals of interest to road users are the location, design, and meaning of the
signal indications. Uniformity in the design features that affect the traffic to be controlled, as set forth in this
Manual, is especially important for the safety and efficiency of operations.

0 Traffic control signals can be operated in pretimed, semi-actuated, or full-actuated modes. For isolated (non-
interconnected) signalized locations on rural high-speed highways, full-actuated mode with advance vehicle
detection on the high-speed approaches is typically used. These features are designed to reduce the frequency
with which the onset of the yellow change interval is displayed when high-speed approaching vehicles are in
the “dilemma zone” such that the drivers of these high-speed vehicles find it difficult to decide whether to stop
or proceed.

Standard:

03 The design and operation of traffic control signals shall take into consideration the needs of all modes of
traffic including access and safety.

04 When a traffic control signal is not in operation, such as before it is placed in service, during seasonal
shutdowns, or when it is not desirable to operate the traffic control signal, the signal faces shall be covered,
turned, or taken down to clearly indicate that the traffic control signal is not in operation.

Guidance:

05 If a cover is placed over a traffic control signal face that is not in operation and that has a yellow
retroreflective strip along the perimeter of its signal backplate (see Paragraph 21 in Section 4D.06), the entire
signal face, including the backplate, should be covered. If a traffic control signal face that is not in operation and
that has a yellow retroreflective strip along the perimeter of its signal backplate is turned, the turned signal face
should be oriented such that the yellow backplate border will not reflect light back to road users on any of the
approaches to the intersection.

Support:

06 Seasonal shutdown is a condition in which a permanent traffic control signal is turned off or otherwise
made non-operational during a particular season when its operation is not justified. This might be applied in
a community where tourist traffic during most of the year justifies the permanent signalization, but a seasonal
shutdown of the signal during an annual period of lower tourist traffic would reduce delays; or where a major
traffic generator, such as a large factory, justifies the permanent signalization, but the large factory is shut down for
an annual factory vacation for a few weeks in the summer.

Standard:

o7 A traffic control signal shall control traffic only at the intersection or midblock location where the signal
faces are placed.

Guidance:

08 Midblock crosswalks should not be signalized if they are located within 300 feet from the nearest traffic
control signal, unless supported by an engineering study or engineering judgment that indicates safe and efficient
operation of the closely-spaced traffic control signals can be achieved.

09 Midblock crosswalks should not be signalized if they are located within 100 feet from side streets or
driveways that are controlled by STOP signs or YIELD signs, unless supported by an engineering study or
engineering judgment that considers restricting turning movements from the side street or driveway to eliminate
conflicts with pedestrian and bicyclist movements.

10 Engineering judgment should be used to determine the proper phasing and timing for a traffic control
signal. Since traffic flows and patterns change, phasing and timing should be reevaluated regularly and updated
if needed.

11 Traffic control signals within % mile of one another along a major route or in a network of intersecting major
routes should be coordinated, preferably with interconnected controller units. Where traffic control signals that
are within % mile of one another along a major route have a jurisdictional boundary or a boundary between
different signal systems between them, coordination across the boundary should be considered.

Support:
12 Signal coordination need not be maintained between control sections that operate on different cycle lengths.

13 Sections 4F.19, 4Q.03, and 8D.09 contain information about coordination of traffic control signals with grade
crossing signals and movable bridge signals.
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Section 4D.02 Provisions for Pedestrians
Support:

o1 Chapter 41 contains additional information regarding pedestrian control features, Chapter 4J contains
additional information regarding pedestrian hybrid beacons, and Chapter 4K contains additional information
regarding accessible pedestrian signals and detectors.

Standard:

02 Pedestrian signal heads shall be used in conjunction with vehicular traffic control signals under any of
the following conditions, unless the pedestrian crossing is prohibited:

A. If the basis for traffic signal installation was justified by an engineering study and meeting either
Warrant 4, Pedestrian Volume or Warrant 5, School Crossing (see Chapter 4C);

B. If an exclusive pedestrian signal phase or a leading pedestrian interval (LPI) is provided with all
conflicting vehicular movements being stopped;

C. Atan established signalized school crossing; or

D. Where there are existing pedestrian accommodations and engineering judgment determines that
multi-phase signal indications (such as split-phase timing) would tend to confuse or cause conflicts
with pedestrians using a crosswalk guided only by vehicular signal indications.

Guidance:

03 Pedestrian signal heads should be installed for each marked crosswalk at a location controlled by a traffic
control signal.

04 Where pedestrian movements regularly occur, pedestrians should be provided with sufficient time to cross
the roadway by adjusting the traffic control signal operation and timing to provide sufficient crossing time every
cycle or by providing pedestrian detectors.

05 Where certain pedestrian movements are prohibited at a traffic control signal location, a No Pedestrian
Crossing (R9-3) sign (see Section 2B.57) should be used if it is impracticable to provide a barrier or other
physical feature to physically discourage the pedestrian movements.

Support:

06 Accessible pedestrian signals (see Chapter 4K) that provide information in non-visual formats (such as audible
tones and/or speech messages, and vibrating surfaces) enhance safety and accessibility at signalized crossings for
pedestrians with vision disabilities.

Option:
o7 Pedestrian signal heads may be used under other conditions based on engineering judgment.

Section 4D.03 Provisions for Bicyclists
Standard:

01 At installations where visibility-limited signal faces are used, signal faces shall be adjusted so bicyclists
for whom the indications are intended can see the signal indications. If the visibility-limited signal faces
cannot be aimed to serve the bicyclist, then separate signal faces (see Chapter 4H) shall be provided for
the bicyclist.

02 On bikeways, signal timing and actuation shall be reviewed and adjusted to consider the needs of
bicyclists.

Option:

03 Where it is desired to provide separate signal indications to control bicyclist movements at a traffic control
signal, bicycle signal faces may be used (see Chapter 4H).
Support:

o Sections 9B.02, 9B.11, 9B.20, 9B.22, 9E.02, 9E.06, 9E.07, 9E.08, 9E.11, 9E.12, and 9E.15 contain additional
provisions regarding bicyclist movements and actuation at traffic control signals.

Section 4D.04 Provisions for Transit Vehicles
Option:
01 Where it is desired to provide separate signal indications to control transit vehicles at a traffic control signal,

LRT signal indications may be used at intersections where special signal phases are used for transit vehicles
(see Section 8D.15).
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Section 4D.05 Number of Signal Faces on an Approach
Standard:

o1 The signal faces for each approach to an intersection or a midblock location shall be provided
as follows:

A. If asignalized motor vehicle through movement exists on an approach, a minimum of two primary
signal faces shall be provided for the through movement. Except for single lane approaches, if a
signalized motor vehicle through movement does not exist on an approach, a minimum of two
primary signal faces shall be provided for the signalized motor vehicle turning movement that is
considered to be the major movement from the approach (also see Section 4F.16).

B. See Sections 4F.02 through 4F.08 for left-turn (and U-turn to the left) signal faces.

C. See Sections 4F.09 through 4F.15 for right-turn (and U-turn to the right) signal faces.

Option:
0 Where a movement (or a certain lane or lanes) at the intersection never conflicts with any other signalized

vehicular or pedestrian movement, a continuously-displayed single-section GREEN ARROW signal indication
may be used to inform road users that the movement is free-flow and does not need to stop.

Support:

03 In some circumstances where the through movement never conflicts with any other signalized vehicular or
pedestrian movement at the intersection, such as at T-intersections with appropriate geometrics and/or pavement
markings and signing, an engineering study might determine that the through movement (or certain lanes of the
through movement) can be free-flow and not signalized.

Guidance:
04 If two or more left-turn lanes are provided for a separately-controlled left-turn movement, or if a left-turn

movement represents the major movement from an approach, two or more primary left-turn signal faces should
be provided.

05 If two or more right-turn lanes are provided for a separately-controlled right-turn movement, or if a right-
turn movement represents the major movement from an approach, two or more primary right-turn signal faces
should be provided.

Support:

06 Locating primary signal faces overhead on the far side of the intersection has been shown to provide safer
operation by reducing intersection entries late in the yellow interval and by reducing red signal violations, as
compared to post-mounting signal faces at the roadside or locating signal faces overhead within the intersection
on a diagonally-oriented mast arm or span wire.

Guidance:
s On approaches with two or more lanes for the through movement, one signal face per through lane
should be provided, centered over each through lane.

o7 If the posted or statutory speed limit or the 85th-percentile speed on an approach to a signalized location
is 45 mph or higher, signal faces should be provided as follows for all new or reconstructed signal installations
(see Figure 4D-1):

A. The minimum number and location of primary (non-supplemental) signal faces for through traffic should
be provided in accordance with Table 4D-1.

B. If the number of overhead primary signal faces for through traffic is equal to the number of through
lanes on an approach, one overhead signal face should be located approximately over the center of each
through lane.

C. Except for shared left-turn and right-turn signal faces, any primary signal face required by Sections
4F.02 through 4F.16 for a mandatory turn lane should be located overhead approximately over the center
of each mandatory turn lane.

All primary signal faces should be located on the far side of the intersection.

In addition to the primary signal faces, one or more supplemental pole-mounted or overhead signal
faces should be considered to provide added visibility for approaching traffic that is traveling behind
large vehicles.

F. All signal faces should have backplates.

08 This layout of signal faces should also be considered for any major urban or suburban arterial street with
four or more lanes and for other approaches with speeds of less than 45 mph.

mo

Sect. 4D.05 December 2025



IMUTCD 11th Edition Page 669

Figure 4D-1. Recommended Vehicular Signal Faces for Approaches
with Posted, Statutory, or 85th-Percentile Speed of 45 mph or Higher

L tt

- -
- -
Legend ~
= Direction of travel
*Recommgnded Ipcation for overhead % If a protected/permissive left-turn mode is used (see
R-Y-G primary signal face for through ‘ ‘ t 1 Section 4F.07) with a shared signal face, the left-most
or through/right lane through lane face will be the “shared” signal face, will
—=~Overhead pri left . If d ined b I d contain appropriate left-turn arrow indications in addition
==Overnead primary le -tum signal face as determined by selecte to circular R-Y-G, and typically will be located over the
mode of left-turn operation projection of the lane line between the left-turn and
- Possible location for a supplemental R-Y-G signal face through lanes.

Notes:

1. Signal faces for only one direction and only one possible set of geometrics (number of lanes, etc.)
are illustrated. If there are fewer or more than two through lanes on the approach, see Table 4D-1.

2. Any primary left-turn and/or right-turn signal faces, as determined by Sections 4F.02 through 4F.15,
should be overhead for each mandatory turn lane.

3. One or more pole-mounted or overhead supplemental faces should be considered, based on the
geometrics of the approach, to maximize visibility for approaching traffic.

4. All signal faces should have backplates.

Table 4D-1. Recommended Minimum Number of Primary Signal
Faces for Through Traffic on Approaches with Posted, Statutory,
or 85th-Percentile Speed of 45 mph or Higher

: Minimum Number of
Number of Through Lanes on T?.ﬁloﬁu?g?rn(gl T:ggqefgy Overhead-Mounted

the Approach for t%e Ag roach* Primary Through Signal

pp Faces for the Approach
1 2 1
2 2 1
3 3 7z
4 or more 4 or more 3

Notes:

* A minimum of two through signal faces is always required (see Section 4D.05). These recommended
numbers of through signal faces may be exceeded. Also, see cone of vision requirements otherwise
indicated in Section 4D.07.

**|f practical, all of the recommended number of primary through signal faces should be
located overhead.
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Section 4D.06 Visibility, Aiming, and Shielding of Signal Faces
Guidance:

01 The visibility of signal indications to approaching traffic should be the highest priority for signal face
placement and aiming.

02 Road users approaching a signalized intersection or other signalized area, such as a midblock crosswalk,
should be given a clear and unmistakable indication of whether they are being directed to stop or permitted
to proceed.

03 The geometry of each intersection to be signalized, including vertical grades, horizontal curves, and
obstructions as well as the lateral and vertical angles of sight toward a signal face, as determined by typical
driver-eye position, should be considered in determining the vertical, longitudinal, and lateral position of the
signal face.

04 At signalized midblock crosswalks, at least one of the signal faces should be over the traveled way for
each approach.

05 The two primary signal faces required as a

minimum for each approach should be continuously Table 4D-2. Minimum Sight Distance
visible to traffic approaching the traffic control for Signal Visibility
signal, from a point at least the minimum sight
distance provided in Table 4D-2 in advance of and 85th-Percentile Speed | Minimum Sight Distance
measured to the stop line. This range of continuous 20 mph 175 feet
visibility should be provided unless precluded by a 25 mph 215 feet
physical obstruction or unless another signalized 30 mph 70 feet
location is within this range.
. ) 35 mph 325 feet
06 If approaching traffic does not have a

. . . 40 mph 390 feet
continuous view of at least two signal faces for
at least the minimum sight distance shown in 45 mph 460 feet
Table 4D-2, a sign (see Section 2C.35) should be U I 540 fect
installed to warn approaching traffic of the traffic 55 mph 625 feet
control signal. 60 mph 715 feet
Option:

H o H Note: Distances in this table are derived from stopping sight
o7 If a sign 1S mSta“.ed to warn .approaCh".]g distance plus an assumed queue length for shorter cycle lengths

road users of the traffic control signal, the sign (60 to 75 seconds).

may be supplemented by a Warning Beacon
(see Section 4S.03).

08 A Warning Beacon used in this manner may be interconnected with the traffic signal controller assembly in
such a manner as to flash yellow during the period when road users passing this beacon at the legal speed for the
roadway might encounter a red signal indication (or a queue resulting from the display of the red signal indication)
upon arrival at the signalized location.

09 If the sight distance to the signal faces for an approach is limited by horizontal or vertical alignment,
supplemental signal faces aimed at a point on the approach at which the signal indications first become visible
may be used.

Guidance:

10 Supplemental signal faces should be used if engineering judgment has shown that they are needed to achieve
intersection visibility both in advance and immediately before the signalized location.

11 If supplemental signal faces are used, they should be located to provide optimum visibility for the movement
to be controlled.

12 In cases where irregular street design necessitates placing signal faces for different street approaches with a
comparatively small angle between their respective signal indications, each signal indication should, to the extent
practical, be visibility-limited by signal visors, signal louvers, or other means so that an approaching road user’s
view of the signal indication(s) controlling movements on other approaches is minimized.

Standard:
13 Signal visors exceeding 12 inches in length shall not be used on free-swinging signal faces.
Guidance:

14 Signal visors should be used on signal faces to aid in directing the signal indication specifically to
approaching traffic, as well as to reduce “sun phantom,” which can result when external light enters the lens.
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15 The use of signal visors, or the use of signal faces or devices that direct the light without a reduction in
intensity, should be considered as an alternative to signal louvers because of the reduction in light output caused
by signal louvers.

Option:
16 Special signal faces, such as visibility-limited signal faces, may be used such that the road user does not

see signal indications intended for other approaches before seeing the signal indications for their own approach,
especially if simultaneous viewing of both signal indications could cause the road user to be misdirected.

Guidance:

17 If the posted or statutory speed limit or the 85th-percentile speed on an approach to a signalized location
is 45 mph or higher, signal backplates should be used on all of the signal faces that face the approach. Signal
backplates should also be considered for use on signal faces on approaches with posted or statutory speed
limits or 85th-percentile speeds of less than 45 mph where sun glare, bright sky, and/or complex or confusing
backgrounds indicate a need for enhanced signal face target value.

Support:

18 The use of backplates enhances the contrast between the traffic signal indications and their surroundings for
both day and night conditions, which is also helpful to older drivers.

Standard:

19 If backplates are used, ancillary legends of any kind that identify the purpose or operation of the signal
face shall not be placed on the backplate.

20 The inside of signal visors (hoods), the entire surface of louvers and fins, and the front surface of
backplates shall have a dull black finish to minimize light reflection and to increase contrast between the
signal indication and its background.

Option:
2 A yellow retroreflective strip with a minimum width of 1 inch and a maximum width of 3 inches may be
placed along the perimeter of the face of a signal backplate to project a rectangular appearance at night.

Section 4D.07 Lateral Positioning of Signal Faces
Standard:

01 At least one and preferably both of the minimum of two primary signal faces required for the through
movement (or the major turning movement if there is no through movement) on the approach shall be
located between two lines intersecting with the center of the approach at a point 10 feet behind the stop line,
one making an angle of approximately 20 degrees to the right of the center of the approach extended, and
the other making an angle of approximately 20 degrees to the left of the center of the approach extended.
The signal face that satisfies this requirement shall simultaneously satisfy the longitudinal placement
requirement described in Section 4D.08 (see Figure 4D-2).

02 If both of the minimum of two primary signal faces required for the through movement (or the major
turning movement if there is no through movement) on the approach are post-mounted, they shall both be
on the far side of the intersection, one on the right and one on the left of the approach lane(s).

03 The required signal faces for through traffic on an approach shall be located not less than 8 feet apart
measured horizontally perpendicular to the approach between the centers of the signal faces.
04 If more than one separate turn signal face is provided for a turning movement and if one or both of the

separate turn signal faces are located over the roadway, the signal faces shall be located not less than 8 feet
apart measured horizontally perpendicular to the approach between the centers of the signal faces.

Guidance:

05 If horizontally-arranged or clustered signal faces are used, the minimum 8-foot horizontal separation
between the two signal faces should be measured from the center of the right-most signal indication in the signal
face on the left to the center of the left-most signal indication in the signal face on the right.

06 Except as provided in Paragraph 7 of this Section, for signal faces located over the roadway, separate turn
signal faces should be located at least 8 feet from the nearest traffic signal face for a different movement on the
same approach measured horizontally perpendicular to the approach between the centers of the signal faces.
Option:

o7 For modifications to existing traffic signals, the minimum horizontal separation between a separate turn signal
face and the nearest traffic signal face for a different movement may be reduced to 3 feet.
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Figure 4D-2. Lateral and Longitudinal Location of Primary Signal Faces

Location of primary signal faces within these areas:

% 12-inch signal indications, or 8-inch 12-inch sianal indicati
u signal indications if used based on x neh signat indications
the Option in Section 4E.02

4Olft*
ﬁ T 10 ft

Minimum distance of signal faces from stop line
Maximum distance from stop line for 8-inch signal face

Maximum distance from stop line for 12-inch signal faces,
unless a near-side supplemental signal face is used

Notes:
1. See Section 4D.05 for approaches with posted, statutory, or 85th-percentile speeds of 45 mph or higher

2. See Section 4D.07 regarding location of signal faces that display a CIRCULAR GREEN signal
indication for a permissive left-turn movement on approaches with a mandatory left-turn lane or lanes

Guidance:

08 If a signal face controls a specific lane or lanes of an approach, its position should make it readily visible to
road users making that movement.

Support:

09 Section 4D.05 contains additional provisions regarding lateral positioning of signal faces for approaches
having a posted or statutory speed limit or an 85th-percentile speed of 45 mph or higher.
Guidance:

10 If a mandatory left-turn, right-turn, or U-turn lane is present on an approach and if a primary separate turn
signal face controlling that lane is mounted over the roadway, the primary separate turn signal face should not
be positioned any farther to the right than the extension of the right-hand edge of the mandatory turn lane or any
farther to the left than the extension of the left-hand edge of the mandatory turn lane.
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Support:

11 Supplemental turn signal faces mounted over the roadway are not subject to the positioning recommendations
in Paragraph 10 of this Section.
Guidance:

12 For new or reconstructed signal installations, on an approach with a mandatory turn lane(s) for a permissive
left-turn (or U-turn to the left) movement, signal faces that display a CIRCULAR GREEN signal indication
should not be post-mounted on the far-side median or mounted overhead above the mandatory turn lane(s) or the
extension of the lane(s).

Standard:

13 If supplemental post-mounted signal faces are used, the following limitations shall apply:

A. Left-turn arrows and U-turn arrows to the left shall not be used in near right signal faces that are
located to the right of the through and/or right-turn lanes.

B. Right-turn arrows and U-turn arrows to the right shall not be used in far left signal faces that are
located to the left of the through and/or left-turn lanes. A far-side median-mounted signal face shall
be considered a far left signal face for this application.

Section 4D.08 Longitudinal Positioning of Signal Faces

Standard:
01 Except where the width of an intersecting roadway or other conditions make it physically impractical,
the signal faces for each approach to an intersection or a midblock location shall be provided as follows:

A. Asignal face installed to satisfy the requirements for primary left-turn signal faces (see Sections
4F.02 through 4F.08) and primary right-turn signal faces (see Sections 4F.09 through 4F.15), and at
least one and preferably both of the minimum of two primary signal faces required for the through
movement (or the major turning movement if there is no through movement) on the approach shall
be located:

1. No less than 40 feet beyond the stop line, and
2. No more than 180 feet beyond the stop line unless a supplemental near-side signal face
is provided.

B. The primary signal faces that are used to satisfy the requirements of Item A shall simultaneously
satisfy the lateral placement requirement described in Section 4D.07 (see Figure 4D-2).

Guidance:

0 Where the nearest signal face is located between 150 and 180 feet beyond the stop line, engineering judgment
of the conditions, including the worst-case visibility conditions, should be used to determine if the provision of a
supplemental near-side signal face would be beneficial.

03 Supplemental near-side signal faces should be located as near as practicable to the stop line.
Support:

04 Section 4D.05 contains additional provisions regarding longitudinal positioning of signal faces for approaches
having a posted or 85th-percentile speed of 45 mph or higher.

Section 4D.09 Mounting Height of Signal Faces
Standard:

01 The bottom of the signal housing and any related attachments to a vehicular signal face located over
any portion of a highway that can be used by motor vehicles shall be at least 15 feet above the pavement.

0 The bottom of the signal housing (including brackets) of a vehicular signal face that is vertically
arranged or horizontally arranged and not located over a roadway:

A. Shall be a minimum of 8 feet above the sidewalk or, if there is no sidewalk, above the pavement
grade at the center of the roadway.

B. Shall be a minimum of 4.5 feet above the median island grade of a center median island if located
on the near side of the intersection.

Guidance:

03 The top of the signal housing of a vehicular signal face located over any portion of a highway that can be
used by motor vehicles should not be more than 25.6 feet above the pavement.

04 For viewing distances between 40 and 53 feet from the stop line, the maximum mounting height to the top
of the signal housing of a vehicular signal face located over any portion of a highway that can be used by motor
vehicles should be as shown in Figure 4D-3.
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Figure 4D-3. Maximum Mounting Height of Signal Faces that Are Located
between 40 Feet and 53 Feet from the Stop Line
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05 The bottom of the signal housing (including brackets) of a vehicular signal face that is vertically arranged
and not located over a roadway or shoulder:
A. Should be a maximum of 19 feet above the sidewalk or, if there is no sidewalk, above the pavement grade
at the center of the roadway.
B. Should be a maximum of 19 feet above the median island grade of a center median island if located on
the near side of the intersection.
06 The bottom of the signal housing (including brackets) of a vehicular signal face that is horizontally arranged
and not located over a roadway or shoulder:
A. Should be a maximum of 22 feet above the sidewalk or, if there is no sidewalk, above the pavement grade
at the center of the roadway.
B. Should be a maximum of 22 feet above the median island grade of a center median island if located on
the near side of the intersection.

Section 4D.10 Lateral Offset (Clearance) of Signal Faces
Guidance:
01 Signal faces mounted at the side of a roadway at less than 15 feet from the bottom of the housing and any

related attachments should have a horizontal offset of not less than 2 feet from the face of a vertical curb, or if
there is no curb, not less than 2 feet from the edge of a shoulder.

Section 4D.11 Temporary and Portable Traffic Control Signals
Support:

01 A temporary traffic control signal is generally installed using methods that minimize the costs of installation,
relocation, and/or removal. Typical temporary traffic control signals are for specific purposes, such as for one-lane,
two-way facilities in temporary traffic control zones (see Chapter 40), for a haul-road intersection, or for access
to a site that will have a permanent access point developed at another location in the near future. Portable traffic
signals are temporary traffic signals.

0 Because a portable traffic control signals is considered to be a type of temporary traffic control signal, the
provisions for temporary traffic control signals are also applicable to portable traffic control signals.
Standard:

03 Advance signing shall be used when employing a temporary traffic control signal.

o Atemporary traffic control signal shall:

A. Meet the physical display and operational requirements of a conventional traffic control signal;
B. Be removed when no longer needed; and
C. Except as provided in Paragraph 5 of this Section, be placed in the flashing mode during periods

when it is not desirable to operate the signal in the steady mode, or the signal heads shall be covered,
turned, or taken down to indicate that the signal is not in operation.
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Option:

05 If the temporary traffic control signal is capable of being operated in a semi-actuated mode, such that green
signal indications are continually shown to major-street traffic except when responding to a minor-street approach
vehicle call, it may be operated in a semi-actuated mode instead of being placed in a flashing mode.

Guidance:

06 A temporary traffic control signal should be used only if engineering judgment indicates that installing the
signal will improve the overall safety and/or operation of the location.

o The use of temporary traffic control signals by a work crew on a regular basis in their work area should be
subject to the approval of the jurisdiction having authority over the roadway.

08 A temporary traffic control signal should not operate longer than 30 days unless associated with a longer-
term temporary traffic control zone project.

o  Section 6L.01 contains information about the use of temporary traffic control signals in temporary traffic
control zones.

Standard:

10 A portable traffic control signal shall be defined as a temporary traffic control signal that is designed so
that it can be easily transported and reused at different locations. A portable traffic control signal shall be
used only for one of the following purposes:

A. To maintain one-lane, two-way traffic in a temporary traffic control zone that is of a long term
stationary, intermediate term stationary, or short term stationary work duration
(see Section 6N.01).
B. To temporarily function for a permanent signal where:
1. Power has been lost.
2. A structural support or the controller has been damaged so that the permanent faces or signal is
not functional.
C. To provide access to a site that will have a permanent signal in the near future, provided that the
permanent signal has been approved by the agency or official having jurisdiction.
D. For awork zone detour where the additional traffic on the detour requires signalization of one
or more intersections on the detour.

1 When a portable signal is functioning for a permanent signal, to avoid conflicts between the
permanent and the portable signal face, the permanent signal faces shall be covered. The portable traffic
signal shall be deactivated and removed immediately upon the permanent signal becoming operational.

12 Only portable traffic control signal models that have been tested and approved by the Indiana
Department of Transportation shall be used upon the roadway.
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CHAPTER 4E. TRAFFIC CONTROL SIGNAL INDICATIONS

Section 4E.01 Signal Indications — Design, lllumination, Color, and Shape
Standard:

01 The illuminated part of each signal indication shall be circular or arrow, except those used for bicycle
symbol signal indications, pedestrian signal heads, light rail transit signal indications, and lane-use
control signals.

02 Letters or numbers (including those associated with countdown displays) shall not be displayed as part
of a vehicular signal indication.

03 Strobes shall not be used within or adjacent to any signal indication.

04 Except for the flashing vehicular and pedestrian signal indications and the distinctive indications for
emergency-vehicle preemption (see Section 4F.19) that are expressly allowed by the provisions of this Part,
flashing displays shall not be used within or adjacent to any signal indications.

05 Each circular signal indication shall emit a single color: red, yellow, or green.

06 Except as provided in Paragraph 7 of this Section, each arrow signal indication shall emit a single color:
red, yellow, or green.

Option:
o7 A bimodal signal section that is capable of alternating between the display of a GREEN ARROW signal

indication and the display of a YELLOW ARROW signal indication, both pointing in the same direction, may be
used provided that both colors are never displayed simultaneously.

Standard:
08 The arrow, which shall show only one direction, shall be the only illuminated part of an arrow signal
indication.
09 Arrows shall be pointed:
A. Vertically upward to indicate a straight-through movement,
B. Horizontally in the direction of the turn to indicate a turn at approximately or greater than a
right angle,
C. Upward with a slope at an angle approximately equal to that of the turn if the angle of the turn is
D

substantially less than a right angle, or
. In a manner that directs the driver

through the turn if a U-turn arrow is Figure 4E-1. Typical Arrangements of
used (see Figure 4E-1). U-Turn Signal Faces
10 Except as provided in Paragraph 11 of this
Section, the requirements of Chapters 1 and 2 of O R

the publication entitled “Equipment and Materials D
Standards of the Institute of Transportation @ Y

Engineers” that pertain to the aspects of the signal R Y G
head design that affect the display of the signal O G

indications shall be met for signal optical units that
use incandescent lamps within optical assemblies
that include lenses. Except as provided in Paragraph 11 of this Section, the requirements of the Institute
of Transportation Engineers’ publications entitled “Vehicle Traffic Control Signal Heads: Light Emitting
Diode (LED) Circular Signal Supplement,” 2005, ITE, and “Vehicle Traffic Control Signal Heads: Light
Emitting Diode (LED) Vehicle Arrow Traffic Signal Supplement,” 2008, ITE, that pertain to the aspects of
the signal head design that affect the display of the signal indications shall be met for light-emitting diode
(LED) traffic signal modules.

Guidance:

11 The intensity and distribution of light from each illuminated signal lens or LED signal module should comply
with the publications specified in Paragraph 10 of this Section, as appropriate.

Support:

12 References to signal lenses in this section are not intended to limit signal optical units to incandescent lamps
within optical assemblies that include lenses. Research has resulted in signal optical units that are not lenses, such
as, but not limited to, light-emitting diode (LED) traffic signal modules. Some units are practical for all signal
indications, and some are practical for specific types such as visibility-limited signal indications.

Guidance:

13 If a signal indication is so bright that it causes excessive glare during nighttime conditions, some form of
automatic dimming should be used to reduce the brilliance of the signal indication.
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Section 4E.02 Size of VVehicular Signal Indications
Standard:

o There shall be three nominal diameter sizes for vehicular signal indications: 4 inches, 8 inches,
and 12 inches.

02 Four-inch signal indications shall only be used for bicycle signal faces per Section 4H.07.
03 Twelve-inch signal indications shall be used for all arrow signal indications.

04 Except as provided in Paragraph 5 of this Section, 12-inch signal indications shall be used for all
circular signal indications in all new signal faces.

Option:
05 Eight-inch circular signal indications may be used in new signal faces only for:

A. The green or flashing yellow signal indications in an emergency-vehicle traffic control signal

(see Section 4M.02);
B. The circular indications in signal faces controlling the approach to the downstream location where two
adjacent signalized locations are close to each other and it is impractical because of factors such as high
approach speeds, horizontal or vertical curves, or other geometric factors to install visibility-limited signal
faces for the downstream approach;
The circular indications in a signal face that is located less than 120 feet from the stop line on a roadway
with a posted or statutory speed limit or operating speed of 30 mph or less;
The circular indications in a supplemental near-side signal face;
The circular indications in a supplemental signal face installed for the sole purpose of controlling
pedestrian movements rather than vehicular movements; and
F. The circular indications in a flashing beacon (see Chapter 4S).

06 Different sizes of signal indications may be used in the same signal face or signal head, provided that the
signal face or signal head complies with the requirements contained in Paragraphs 3 through 5 of this Section.

mo O

Section 4E.03 Positions of Signal Indications within a Signal Face — General
Support:

o1 Standardization of the number and arrangements of signal sections in vehicular traffic control signal faces
enables road users who are color vision deficient to identify the illuminated color by its position relative to other
signal sections.

Standard:

0 Unless otherwise provided in this Manual for a particular application, each signal face at a signalized
location shall have three, four, or five signal sections. Unless otherwise provided in this Manual for a
particular application, if a vertical signal face includes a cluster (see Section 4E.04), the signal face shall
have at least three vertical positions.

03 A single-section signal face shall be permitted at a traffic control signal if it consists of a continuously-
displayed GREEN ARROW signal indication that is being used to indicate a continuous movement.

04 The signal sections in a signal face shall be arranged in a vertical or horizontal straight line, except as
otherwise provided in Section 4E.04.

05 The arrangement of adjacent signal sections in a signal face shall follow the relative positions listed in
Sections 4E.04 or 4E.05, as applicable.

06 If a signal section that displays a CIRCULAR YELLOW signal indication is used, it shall be located
between the signal section that displays the red signal indication and all other signal sections.

o7 If a U-turn arrow signal section is used in a signal face for a U-turn to the left, its position in the signal
face shall be the same as stated in Sections 4E.04 and 4E.05 for a left-turn arrow signal section of the same
color. If a U-turn arrow signal section is used in a signal face for a U-turn to the right, its position in the
signal face shall be the same as stated in Sections 4E.04 and 4E.05 for a right-turn arrow signal section of
the same color.

08 A U-turn arrow signal indication pointing to the left shall not be used in a signal face that also contains
a left-turn arrow signal indication. A U-turn arrow signal indication pointing to the right shall not be used
in a signal face that also contains a right-turn arrow signal indication.

Option:

09 Within a signal face, two identical CIRCULAR RED or RED ARROW signal indications may be displayed
immediately horizontally adjacent or immediately vertically adjacent to each other in a vertical signal face
(see Drawing A in Figure 4E-2) or immediately horizontally adjacent to each other in a horizontal signal face
(see Drawing B in Figure 4E-2) for emphasis.
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10 Horizontally-arranged and vertically-arranged signal faces may be used on the same approach provided they
are separated to meet the lateral separation spacing required in Section 4D.07.

Support:

11 Figure 4E-2 illustrates some of the typical arrangements of signal sections in signal faces that do not control
separate turning movements. Figures 4F-1 through 4F-7 illustrate the typical arrangements of signal sections in
left-turn signal faces. Figures 4F-8 through 4F-14 illustrate the typical arrangements of signal sections in right-turn
signal faces.

Section 4E.04 Positions of Signal Indications within a Vertical Signal Face
Standard:

01 In each vertically-arranged signal face, all signal sections that display red signal indications shall be
located above all signal sections that display yellow and green signal indications.

0 In vertically-arranged signal faces, each signal section that displays a YELLOW ARROW signal
indication shall be located above the signal section that displays the GREEN ARROW signal indication to
which it applies.

03 The relative positions of signal sections in a vertically-arranged signal face, from top to bottom, shall be
as follows:

CIRCULAR RED

Steady and/or flashing left-turn RED ARROW
Steady and/or flashing right-turn RED ARROW
CIRCULAR YELLOW

CIRCULAR GREEN

Straight-through GREEN ARROW

Steady left-turn YELLOW ARROW

Flashing left-turn YELLOW ARROW
Left-turn GREEN ARROW

Steady right-turn YELLOW ARROW
Flashing right-turn YELLOW ARROW
Right-turn GREEN ARROW

Figure 4E-2. Typical Arrangements of Signal Sections in Signal Faces
That Do Not Control Turning Movements

A — Vertical signal faces
N B B Bl
DY DY -R Y
B @- [

G

G

B — Horizontal signal faces
R Y G

R Y G R R Y G
C - Single-section for continuous movement

@ -
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04 If a bimodal signal section (see Section 4E.01) is used in a vertically-arranged signal face, the bimodal
signal section shall occupy the same position relative to the other sections as the signal section that displays
the GREEN ARROW signal indication in a vertically-arranged signal face would occupy.

Option:

05 In a vertically-arranged signal face, signal sections that display signal indications of the same color may
be arranged horizontally adjacent to each other at right angles to the basic straight line arrangement to form a
clustered signal face (see Figures 4E-2, 4F-4, 4F-6, 4F-10, 4F-11, 4F-13, and 4F-15).

Standard:
06 Such clusters shall be limited to the following:
A. Two identical signal sections,
B. Two or three different signal sections that display signal indications of the same color, or
C. For only the specific case described in Section 4F.16 (see Drawing B in Figure 4F-15), two signal
sections, one of which displays a GREEN ARROW signal indication and the other of which displays
a flashing YELLOW ARROW signal indication.

o7 Except as otherwise provided in Sections 4F.04, 4F.08, 4F.11, and 4F.15 for a three-section separate turn
signal face with a bimodal signal section that displays a flashing YELLOW ARROW signal indication, the
signal section that displays a flashing yellow signal indication during steady mode operation:

A. Shall not be placed in the same vertical position as the signal section that displays a steady yellow
signal indication, and
B. Shall be placed below the signal section that displays a steady yellow signal indication.
Support:

08 Sections 4J.02 and 4N.02 contain exceptions to the provisions of this Section that are applicable to
hybrid beacons.

Section 4E.05 Positions of Signal Indications within a Horizontal Signal Face
Standard:

01 In each horizontally-arranged signal face, all signal sections that display red signal indications shall be
located to the left of all signal sections that display yellow and green signal indications.

0 In horizontally-arranged signal faces, each signal section that displays a YELLOW ARROW signal
indication shall be located to the left of the signal section that displays the GREEN ARROW signal
indication to which it applies.

03 The relative positions of signal sections in a horizontally-arranged signal face, from left to right, shall be
as follows:

CIRCULAR RED

Steady and/or flashing left-turn RED ARROW
Steady and/or flashing right-turn RED ARROW
CIRCULAR YELLOW

Steady left-turn YELLOW ARROW

Flashing left-turn YELLOW ARROW
Left-turn GREEN ARROW

CIRCULAR GREEN

Straight-through GREEN ARROW

Steady right-turn YELLOW ARROW
Flashing right-turn YELLOW ARROW
Right-turn GREEN ARROW

04 If a bimodal signal section (see Section 4E.01) is used in a horizontally-arranged signal face, the signal
section that displays the dual left-turn arrow signal indication shall be located immediately to the right of
the signal section that displays the CIRCULAR YELLOW signal indication, the signal section that displays
the straight-through GREEN ARROW signal indication shall be located immediately to the right of the
signal section that displays the CIRCULAR GREEN signal indication, and the signal section that displays
the dual right-turn arrow signal indication shall be located to the right of all other signal sections.

05 Except as otherwise provided in Sections 4F.04, 4F.08, 4F.11, and 4F.15 for a three-section separate turn
signal face with a flashing YELLOW ARROW signal indication, the signal section that displays a flashing
yellow signal indication during steady mode operation:

A. Shall not be placed in the same horizontal position as the signal section that displays a steady yellow
signal indication, and
B. Shall be placed to the right of the signal section that displays a steady yellow signal indication.
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CHAPTER 4F. STEADY (STOP-AND-GO) OPERATION OF TRAFFIC CONTROL SIGNALS

Section 4F.01 Application of Steady and Flashing Signal Indications during Steady (Stop-and-Go) Operation
Standard:

01 When a traffic control signal is being operated in a steady (stop-and-go) mode, at least one indication in
each signal face shall be displayed at any given time.

0 A signal face(s) that controls a particular vehicular movement during any interval of a cycle shall
control that same movement during all intervals of the cycle.

03 Steady and flashing signal indications shall be applied as follows:
A. Asteady CIRCULAR RED signal indication:

Sect. 4F.01

1. Shall be displayed when it is intended to prohibit traffic, except pedestrians directed by a
pedestrian signal head, from entering the intersection or other controlled area. Turning after
stopping is permitted as stated in Item C.1 in Paragraph 1 of Section 4A.03.

2. Shall be displayed with the appropriate GREEN ARROW signal indications when it is intended
to permit traffic to make a specified turn or turns, and to prohibit traffic from proceeding
straight ahead through the intersection or other controlled area, except in protected only
mode operation (see Sections 4F.06 and 4F.13), or in protected/permissive mode operation with
separate turn signal faces (see Sections 4F.08 and 4F.15).

A steady CIRCULAR YELLOW signal indication:

1. Shall be displayed following a CIRCULAR GREEN or straight-through GREEN ARROW
signal indication in the same signal face.

2. Shall not be displayed in conjunction with the change from the CIRCULAR RED signal
indication to the CIRCULAR GREEN signal indication.

3. Shall be followed by a CIRCULAR RED signal indication except that, when entering
preemption operation, the return to the previous CIRCULAR GREEN signal indication shall be
permitted following a steady CIRCULAR YELLOW signal indication (see Section 4F.19).

4. Shall not be displayed to an approach from which drivers are turning left permissively using a
shared signal face or making a U-turn to the left permissively using a shared signal face unless
one of the following conditions exists:

(@ Asteady CIRCULAR YELLOW signal indication is also simultaneously being displayed to
the opposing approach;

(b) An engineering study has determined that, because of unique intersection conditions,
the condition described in Item (a) cannot reasonably be implemented without causing
significant operational or safety problems and that the volume of impacted left-turning
or U-turning traffic is relatively low, and those left-turning or U-turning drivers are
advised that a steady CIRCULAR YELLOW signal indication is not simultaneously being
displayed to the opposing traffic if this operation occurs continuously by the installation
of a W25-1 sign (see Section 2C.44) with the legend ONCOMING TRAFFIC HAS
EXTENDED GREEN; or

() Drivers are advised of the operation if it occurs only occasionally, such as during a
preemption sequence, by the installation of a W25-2 sign (see Section 2C.44) with the legend
ONCOMING TRAFFIC MAY HAVE EXTENDED GREEN.

A steady CIRCULAR GREEN signal indication shall be displayed only when it is intended to
permit traffic to proceed in any direction that is lawful and practical.

A steady RED ARROW signal indication shall be displayed when it is intended to prohibit traffic,
except pedestrians directed by a pedestrian signal head, from entering the intersection or other
controlled area to make the indicated turn. Except as described in Item C.2 in Paragraph 1 of
Section 4A.03, turning on a steady RED ARROW signal indication shall not be permitted.

A flashing RED ARROW signal indication shall be displayed as part of a steady (stop-and-go) mode
of operation only when it is intended to permit traffic, after coming to a full stop, to cautiously enter
the intersection to make a turn in the direction indicated by the arrow after yielding to pedestrians,
if any, and/or to opposing traffic, if any.

A steady YELLOW ARROW signal indication:

1. Shall be displayed in the same direction as a GREEN ARROW signal indication following a
GREEN ARROW signal indication in the same signal face, unless:

(@ The GREEN ARROW signal indication and a CIRCULAR GREEN (or straight-through
GREEN ARROW) signal indication terminate simultaneously in the same signal face, or
(b) The greenarrow is a straight-through GREEN ARROW (see Item B.1 in this Paragraph).
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2. Shall be displayed in the same direction as a flashing YELLOW ARROW signal indication
or flashing RED ARROW signal indication following a flashing YELLOW ARROW signal
indication or flashing RED ARROW signal indication in the same signal face, when the
flashing arrow indication is displayed as part of a steady mode operation, if the signal face will
subsequently display a steady red signal indication.

3. Shall not be displayed in conjunction with the change from a steady RED ARROW, flashing
RED ARROW, or flashing YELLOW ARROW signal indication to a GREEN ARROW
signal indication, except when entering preemption operation as provided in Item F.5(a) of
this Paragraph.

4. Shall not be displayed when any conflicting vehicular movement has a green or yellow signal
indication (except for the situation regarding U-turns to the left provided in Paragraph 4 of
this Section) or any conflicting pedestrian movement has a WALKING PERSON (symbolizing
WALK) or flashing UPRAISED HAND (symbolizing DONT WALK) signal indication, except
that a steady left-turn (or U-turn to the left) YELLOW ARROW signal indication used to
terminate a flashing left-turn (or U-turn to the left) YELLOW ARROW or a flashing left-turn
(or U-turn to the left) RED ARROW signal indication in a signal face controlling a permissive
left-turn (or U-turn to the left) movement as described in Sections 4F.04 and 4F.08 shall be
permitted to be displayed when a CIRCULAR YELLOW signal indication is displayed for the
opposing through movement. Vehicles departing in the same direction shall not be considered
in conflict if, for each turn lane with moving traffic, there is a separate departure lane, and
pavement markings or raised channelization clearly indicate which departure lane to use.

5. Shall not be displayed to terminate a flashing arrow signal indication on an approach from
which drivers are turning left permissively or making a U-turn to the left permissively unless
one of the following conditions exists:

(@ Asteady CIRCULAR YELLOW  signal indication is also simultaneously being displayed to
the opposing approach;

(b) An engineering study has determined that, because of unique intersection conditions,
the condition described in Item (a) cannot reasonably be implemented without causing
significant operational or safety problems and that the volume of impacted left-turning
or U-turning traffic is relatively low, and those left-turning or U-turning drivers are
advised that a steady CIRCULAR YELLOW signal indication is not simultaneously being
displayed to the opposing traffic if this operation occurs continuously by the installation
of a W25-1 sign (see Section 2C.44) with the legend ONCOMING TRAFFIC HAS
EXTENDED GREEN; or

() Drivers are advised of the operation if it occurs only occasionally, such as during a
preemption sequence, by the installation of a W25-2 sign (see Section 2C.44) with the legend
ONCOMING TRAFFIC MAY HAVE EXTENDED GREEN.

6. Shall be terminated by a RED ARROW signal indication for the same direction or a
CIRCULAR RED signal indication except:

(@ When entering preemption operation, the display of a GREEN ARROW signal indication or
a flashing arrow signal indication shall be permitted following a steady YELLOW ARROW
signal indication.

(b) When the movement controlled by the arrow is to continue on a permissive mode basis
during an immediately following signal phase, the display of a CIRCULAR GREEN signal
indication or flashing YELLOW ARROW signal indication shall be permitted following a
steady YELLOW ARROW signal indication. To provide a red clearance interval, it shall
be permitted to display a steady left-turn RED ARROW signal indication immediately
following the steady left-turn YELLOW ARROW signal indication.

G. Aflashing YELLOW ARROW signal indication shall be displayed as part of a steady (stop-and-go)
mode of operation only when it is intended to permit traffic to cautiously enter the intersection to
make a turn in the direction indicated by the arrow after yielding to pedestrians, if any, and/or to
opposing traffic, if any.

H. A steady GREEN ARROW signal indication:

1. Shall be displayed only to allow vehicular movements, in the direction indicated, that are not
in conflict with other vehicles moving on a green or yellow signal indication (except for the
situation regarding U-turns provided in Paragraph 4 of this Section and straight-through
GREEN ARROWs provided in Paragraph 5 of this Section), even if the other vehicles are
required to yield the right-of-way to the traffic moving on the GREEN ARROW signal
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indication, and are not in conflict with pedestrians crossing in compliance with a WALKING
PERSON (symbolizing WALK) or flashing UPRAISED HAND (symbolizing DONT WALK)
signal indication. Vehicles departing in the same direction shall not be considered in conflict
if, for each turn lane with moving traffic, there is a separate departure lane, and pavement
markings or raised channelization clearly indicate which departure lane to use.

2. Shall be displayed on a signal face that controls a left-turn movement when said movement
is not in conflict with other vehicles moving on a green or yellow signal indication (except for
the situation regarding U-turns provided in Paragraph 4 of this Section) and is not in conflict
with pedestrians crossing in compliance with a WALKING PERSON (symbolizing WALK) or
flashing UPRAISED HAND (symbolizing DONT WALK) signal indication. Vehicles departing
in the same direction shall not be considered in conflict if, for each turn lane with moving
traffic, there is a separate departure lane, and pavement markings or raised channelization
clearly indicate which departure lane to use.

3. Shall not be required on the stem of a T-intersection or for turns from a one-way street.

Option:
04 If U-turns are permitted from the approach and a right-turn GREEN ARROW signal indication is
simultaneously being displayed to road users making a right turn from the conflicting approach to the left, road

users making a U-turn may be advised of the operation by the installation of a U-TURN YIELD TO RIGHT
TURN (R10-16) sign (see Section 2B.59).

05 A steady straight-through GREEN ARROW signal indication may be used instead of a CIRCULAR GREEN
signal indication in a signal face to discourage wrong-way turns under the following conditions, even if opposed by
a simultaneous permissive left-turn movement:

A. On an approach intersecting a one-way street;
B. Onan approach intersecting an interchange exit ramp;
C. On an approach with unique geometric design that prohibits turns; or
D. Onan approach with pre-signals and the adjacent lanes are controlled separately (see Sections 8D.11
and 8D.12).
06 If not otherwise prohibited, steady red, yellow, and green turn arrow signal indications may be used instead of

steady circular red, yellow, and green signal indications in a signal face on an approach where all traffic is required
to turn or where the straight-through movement is not physically possible.

Support:

o7 Section 4F.16 contains information regarding the signalization of approaches that have a combined left-turn/
right-turn lane and no through movement.

08 Section 4D.07 contains information regarding limitations on left-turn arrows, right-turn arrows, and U-turn
arrows in supplemental signal faces.

Standard:

09 A straight-through RED ARROW signal indication or a straight-through YELLOW ARROW signal
indication shall not be displayed on any signal face, either alone or in combination with any other signal
indication.

10 The following combinations of signal indications shall not be simultaneously displayed on any one
signal face:
A. CIRCULAR YELLOW with CIRCULAR RED,
B. CIRCULAR GREEN with CIRCULAR RED, or
C. Straight-through GREEN ARROW with CIRCULAR RED.

11 Except as provided in Paragraph 13 of this Section, the above combinations shall not be simultaneously
displayed on an approach as a result of the combination of displays from multiple signal faces unless the
display is created by a signal face(s) devoted exclusively to the control of a right-turn movement and:

A. The signal face(s) controlling the right-turn movement is visibility limited from the adjacent through
movement or positioned to minimize potential confusion to approaching road users, or

B. ARIGHT TURN SIGNAL (R10-10) sign (see Sections 4F.09, 4F.11, 4F.13, and 4F.15) is mounted
adjacent to the signal face(s) controlling the right-turn movement.

12 Except as provided in Paragraph 13 of this Section, the following combinations of signal indications
shall not be simultaneously displayed on any one signal face or as a result of the combination of displays
from multiple signal faces on an approach:

A. CIRCULAR GREEN with CIRCULAR YELLOW,
B. Straight-through GREEN ARROW with CIRCULAR YELLOW,
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C. GREEN ARROW with YELLOW ARROW pointing in the same direction,
D. YELLOW ARROW with RED ARROW pointing in the same direction, or
E. GREEN ARROW with RED ARROW pointing in the same direction.

13 If a separate signal face is provided at a pre-signal (see Section 8D.11) or at a queue cutter signal
(see Section 8D.12) for a left-turn and/or right-turn lane that extends from the downstream signalized
intersection back to and across a grade crossing, the following combinations of signal indications shall be
permitted to be simultaneously displayed as a result of the combination of displays from multiple signal
faces at the pre-signal or queue cutter signal:

A. Straight-through GREEN ARROW with CIRCULAR RED,
B. Straight-through GREEN ARROW with CIRCULAR YELLOW, and
C. CIRCULAR YELLOW with CIRCULAR RED.

14 Except as otherwise provided in Sections 4F.08, 4F.15, 4J.03, and 4N.03, the same signal section shall
not be used to display both a flashing yellow and a steady yellow indication during steady mode operation.
Except as otherwise provided in Sections 4F.04, 4F.08, 4F.11, and 4F.13, the same signal section shall not be
used to display both a flashing red and a steady red indication during steady mode operation.

Guidance:

15 No movement that creates an unexpected crossing of pathways of moving vehicles or pedestrians should be
allowed during any green or yellow interval, except when all three of the following conditions are met:

A. The movement involves only slight conflict, and
B. Serious traffic delays are substantially reduced by permitting the conflicting movement, and
C. Drivers and pedestrians subjected to the unexpected conflict are effectively warned thereof by a sign.

Section 4F.02 Signal Indications for Left-Turn Movements — General
Support:

01 In Sections 4F.03 through 4F.08, provisions applicable to left-turn movements and left-turn lanes are also
applicable to signal indications for U-turns to the left that are provided at locations where left turns are prohibited
or not geometrically possible.

02 Left-turning traffic is controlled by one of four modes as follows:

A. Permissive Only Mode—turns made on a CIRCULAR GREEN signal indication, a flashing left-turn
YELLOW ARROW signal indication, or a flashing left-turn RED ARROW signal indication after yielding
to pedestrians, if any, and/or opposing traffic, if any.

Protected Only Mode—turns made only when a left-turn GREEN ARROW signal indication is displayed.
Protected/Permissive Mode—both modes can occur on an approach during the same cycle.

Variable Left-Turn Mode—the operating mode changes among the protected only mode and/or the
protected/permissive mode and/or the permissive only mode during different periods of the day or as
traffic conditions change.

Option:
03 In areas having a high percentage of older drivers, special consideration may be given to the use of protected
only mode left-turn phasing, when appropriate.

Standard:

04 During a permissive left-turn movement, the signal faces for through traffic on the opposing approach
shall simultaneously display green or steady yellow signal indications. If pedestrians crossing the lane or
lanes used by the permissive left-turn movement to depart the intersection are controlled by pedestrian
signal heads, the signal indications displayed by those pedestrian signal heads shall not be limited to any
particular display during the permissive left-turn movement.

05 During a protected left-turn movement, the signal faces for through traffic on the opposing approach
shall simultaneously display steady CIRCULAR RED signal indications. During a protected left-turn
movement, a GREEN ARROW or a YELLOW ARROW signal indication shall not simultaneously be
displayed to right-turning traffic on the opposing approach, except where a separate departure lane is
available for each left-turn and right-turn lane with moving traffic and pavement markings or raised
channelization clearly indicate which departure lane to use (see Item H.1 in Paragraph 3 in Section 4F.01).
If pedestrians crossing the lane or lanes used by the protected left-turn movement to depart the intersection
are controlled by pedestrian signal heads, the pedestrian signal heads shall display a steady UPRAISED
HAND (symbolizing DONT WALK) signal indication during the protected left-turn movement.

OOw

December 2025 Sect. 4F.01 to 4F.02




Page 684 IMUTCD 11th Edition

06 If a combined left-turn/through lane exists on an approach, a left-turn GREEN ARROW or left-
turn YELLOW ARROW signal indication or a flashing left-turn RED ARROW signal indication
shall not be displayed to the approach simultaneously with a CIRCULAR RED signal indication for
the through movement, and a left-turn RED ARROW signal indication shall not be displayed to the
approach simultaneously with a CIRCULAR GREEN or CIRCULAR YELLOW signal indication for the
through movement.

o7 A yellow change interval for the left-turn movement shall not be displayed when the status of the left-
turn operation is changing from permissive to protected within any given signal sequence.

08 If the operating mode changes among the protected only mode and/or the protected/permissive mode
and/or the permissive only mode during different periods of the day or as traffic conditions change, the
requirements in Sections 4F.03 through 4F.08 that are appropriate to that mode of operation shall be met,
subject to the following:

A. The CIRCULAR GREEN and CIRCULAR YELLOW signal indications shall not be displayed
when operating in the protected only mode.
B. The left-turn GREEN ARROW and left-turn YELLOW ARROW signal indications shall not be
displayed when operating in the permissive only mode.
Option:

09 When variable left-turn mode phasing is used for an approach that has a combined left-turn/straight-through
lane and a flashing yellow arrow is used as the permissive turn display, a five-section shared left-turn signal face
containing both circular and arrow indications may be used in combination with one or more separate left-turn
signal faces for the mandatory left-turn lane(s), if any are present, on the same approach. The steady left-turn
YELLOW ARROW signal indication and the flashing left-turn YELLOW ARROW signal indication may be
displayed in the same section of the five-section shared left-turn signal face.

10 Additional static signs or changeable message signs may be used to meet the requirements for the variable left-
turn mode or to inform drivers that left-turn green arrows will not be available during certain times of the day.

Support:

11 Sections 4F.03 through 4F.08 describe the use of the following two types of signal faces for controlling left-
turn movements:

A. Shared signal face — This type of signal face controls both the left-turn movement and the adjacent
movement (usually the through movement) and can serve as one of the two required primary signal faces
for the adjacent movement. A shared signal face always displays the same color of circular indication that
is displayed by the signal face or faces for the adjacent movement. If a shared signal face that provides
protected/permissive mode left turns is mounted overhead for an approach that includes a mandatory left-
turn lane, it is usually positioned over or slightly to the right of the extension of the lane line separating the
left-turn lane from the adjacent lane. If a shared signal face that provides protected/permissive mode left
turns is mounted overhead for an approach that does not include a mandatory left-turn lane, it is usually
positioned over the center of the combined left-turn/straight-through lane.

B. Separate left-turn signal face — This type of signal face controls only the left-turn movement and cannot
serve as one of the two required primary signal faces for the adjacent movement (usually the through
movement) because it displays signal indications that are applicable only to the left-turn movement.

This type of signal face is used only for an approach that has a mandatory left-turn lane(s). If a separate
left-turn signal face is mounted overhead at the intersection, it is positioned over the extension of the
mandatory left-turn lane. In a separate left-turn signal face, a flashing left-turn YELLOW ARROW signal
indication or a flashing left-turn RED ARROW signal indication is used to control permissive left-turn
movements.

12 Section 4D.07 contains provisions regarding the lateral positioning of signal faces that control left-turn
movements.

13 It is not necessary that the same mode of left-turn operation or same type of left-turn signal face be used on
every approach to a signalized location. Selecting different modes and types of left-turn signal faces for the various
approaches to the same signalized location is acceptable.

Option:
14 A signal face that is shared by left-turning and right-turning traffic may be provided for a combined left-turn/
right-turn lane on an approach that has no through traffic (see Section 4F.16).
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Section 4F.03 Signal Indications for Permissive Only Mode Left-Turn Movements in a Shared

Signal Face
Standard:
01 If a shared signal face is provided for a permissive only mode left turn, it shall meet the following
requirements (see Figure 4F-1):
A. Itshall be capable of displaying the following signal indications: steady CIRCULAR RED, steady
CIRCULAR YELLOW, and CIRCULAR GREEN. Only one of the three indications shall be

displayed at any given time.
B. During the permissive left-turn movement, a CIRCULAR GREEN signal indication shall be

displayed.

C. A permissive only shared signal face, regardless of where it is positioned and regardless of how
many adjacent through signal faces are provided, shall always simultaneously display the same color
of circular indication that the adjacent through signal face or faces display.

D. If the permissive only mode is not the only left-turn mode used for the approach, the signal face
shall be the same shared signal face that is used for the protected/permissive mode (see Section
4F.07) except that the left-turn GREEN ARROW and left-turn YELLOW ARROW signal
indications shall not be displayed when operating in the permissive only mode.

Section 4F.04 Signal Indications for Permissive Only Mode Left-Turn Movements in a Separate
Signal Face
Standard:
01 A separate left-turn signal face shall not be used for an approach that does not include a mandatory
left-turn lane.

02 If a separate left-turn signal face is being operated in a permissive only left-turn mode, a CIRCULAR
GREEN signal indication shall not be used in that face.
03 If a separate left-turn signal face is being operated in a permissive only left-turn mode and a flashing

left-turn YELLOW ARROW signal indication is provided, it shall meet the following requirements
(see Figure 4F-2):
A. It shall be capable of displaying the following signal indications: steady left-turn RED ARROW,
steady left-turn YELLOW ARROW, and flashing left-turn YELLOW ARROW. Only one of the

three indications shall be displayed at any given time.
B. During the permissive left-turn movement, a flashing left-turn YELLOW ARROW signal indication

shall be displayed.

Figure 4F-1. Typical Position and Arrangements of Shared Signal Faces
for Permissive Only Mode Left Turns

A — Typical position
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Figure 4F-2. Typical Position and Arrangements of Separate Signal Faces
with Flashing Yellow Arrow for Permissive Only Mode Left Turns

A — Typical position
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Option:

A steady left-turn YELLOW ARROW signal indication shall be displayed following the flashing
left-turn YELLOW ARROW signal indication.

It shall be permitted to display a flashing left-turn YELLOW ARROW signal indication for a
permissive left-turn movement while the signal faces for the adjacent through movement display
steady CIRCULAR RED signal indications and the opposing left-turn signal faces display left-turn
GREEN ARROW signal indications for a protected left-turn movement.

During steady mode (stop-and-go) operation, the signal section that displays the steady left-turn
YELLOW ARROW signal indication during change intervals shall not be used to display the
flashing left-turn YELLOW ARROW signal indication for permissive left turns unless a bimodal
signal section capable of alternating between the display of a steady YELLOW ARROW and a
flashing YELLOW ARROW signal indication is used to operate variable left-turn mode phasing.
During flashing mode operation (see Section 4G.01), the display of a flashing left-turn YELLOW
ARROW signal indication shall be only from the signal section that displays a steady left-turn
YELLOW ARROW signal indication during steady mode (stop-and-go) operation.

If the permissive only mode is not the only left-turn mode used for the approach, the signal face
shall be the same separate left-turn signal face with a flashing YELLOW ARROW signal indication
that is used for the protected/permissive mode (see Section 4F.08) except that the left-turn GREEN
ARROW signal indication shall not be displayed when operating in the permissive only mode.

04 A separate left-turn signal face with a flashing left-turn RED ARROW signal indication during the permissive
left-turn movement may be used for unusual geometric conditions, such as wide medians with offset left-turn
lanes, but only when an engineering study determines that each and every vehicle must successively come to a full
stop before making a permissive left turn.

Standard:

05 If a separate left-turn signal face is being operated in a permissive only left-turn mode and a
flashing left-turn RED ARROW signal indication is provided, it shall meet the following requirements
(see Figure 4F-3):

A.

Sect. 4F.04

It shall be capable of displaying the following signal indications: steady or flashing left-turn RED
ARROW, steady left-turn YELLOW ARROW, and left-turn GREEN ARROW. Only one of the
three indications shall be displayed at any given time. The GREEN ARROW indication is required
in order to provide a three-section signal face, but shall not be displayed during the permissive
only mode.
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Figure 4F-3. Typical Position and Arrangements of Separate Signal Faces with Flashing
Red Arrow for Permissive Only Mode and Protected/Permissive Mode Left Turns

A —Typical position Legend

=+ Direction of travel
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FR Flashing red

SR/FR Steady red and
flashing red

Note: A flashing red arrow controlling a left-turn
movement may be used only when an
1 f engineering study determines that each and
every vehicle must successively come to a
full stop before making a permissive turn

B —Typical arrangements
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B. During the permissive left-turn movement, a flashing left-turn RED ARROW signal indication shall
be displayed, thus indicating that each and every vehicle must successively come to a full stop before
making a permissive left turn.

C. Asteady left-turn YELLOW ARROW signal indication shall be displayed following the flashing
left-turn RED ARROW signal indication.

D. Itshall be permitted to display a flashing left-turn RED ARROW signal indication for a permissive
left-turn movement while the signal faces for the adjacent through movement display steady
CIRCULAR RED signal indications and the opposing left-turn signal faces display left-turn
GREEN ARROW signal indications for a protected left-turn movement.

E. A supplementary sign shall not be required. If used, it shall be a LEFT TURN YIELD ON
FLASHING RED ARROW AFTER STOP (R10-27) sign (see Section 2B.59).

Option:

06 The requirements of Item A in Paragraph 5 of this Section may be met by a vertically-arranged signal face
with a horizontal cluster of two left-turn RED ARROW signal indications, the left-most of which displays a steady
indication and the right-most of which displays a flashing indication (see Figure 4F-3).

Section 4F.05 Signal Indications for Protected Only Mode L eft-Turn Movements in a Shared

Signal Face
Standard:

01 A shared signal face shall not be used for protected only mode left turns unless the CIRCULAR
GREEN and left-turn GREEN ARROW signal indications always begin and terminate together. If a
shared signal face is provided for a protected only mode left turn, it shall meet the following requirements
(see Figure 4F-4):

A. Itshall be capable of displaying the following signal indications: steady CIRCULAR RED, steady
CIRCULAR YELLOW, CIRCULAR GREEN, and left-turn GREEN ARROW. Only one of the
three colors shall be displayed at any given time.

B. During the protected left-turn movement, the shared signal face shall simultaneously display both a
CIRCULAR GREEN signal indication and a left-turn GREEN ARROW signal indication.

C. The shared signal face shall always simultaneously display the same color of circular indication that
the adjacent through signal face or faces display.

D. If the protected only mode is not the only left-turn mode used for the approach, the signal face shall
be the same shared signal face that is used for the protected/permissive mode (see Section 4F.07).
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Figure 4F-4. Typical Positions and Arrangements of Shared Signal Faces
for Protected Only Mode Left Turns

A - Typical positions
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Note: Shared signal faces shall only be used for a protected-only mode left turn if
the circular green and green left-turn arrow indications always begin and
terminate together

Option:

02 A straight-through GREEN ARROW signal indication may be used instead of the CIRCULAR GREEN
signal indication in Items A and B in Paragraph 1 of this Section on an approach where a straight-through GREEN
ARROW signal indication is also used instead of a CIRCULAR GREEN signal indication in the other signal
face(s) for through traffic.

Section 4F.06 Signal Indications for Protected Only Mode Left-Turn Movements in a Separate
Signal Face
Standard:

01 A separate left-turn signal face shall not be used for an approach that does not include a mandatory
left-turn lane.

02 If a separate left-turn signal face is provided for a protected only mode left turn, it shall meet the
following requirements (see Figure 4F-5):

A. Itshall be capable of displaying, the following signal indications: steady left-turn RED ARROW,
steady left-turn YELLOW ARROW, and left-turn GREEN ARROW. Only one of the three
indications shall be displayed at any given time.
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Figure 4F-5. Typical Position and Arrangements of Separate Signal Faces
for Protected Only Mode Left Turns

A — Typical position

Legend
f 1 =+ Direction of travel

B — Typical arrangements
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B. During the protected left-turn movement, a left-turn GREEN ARROW signal indication shall be
displayed.

C. Asteady left-turn YELLOW ARROW signal indication shall be displayed following the left-turn
GREEN ARROW signal indication.

D. If the protected only mode is not the only left-turn mode used for the approach, the signal face shall
be the same separate left-turn signal face that is used for the protected/permissive mode (see Section
4F.08 and Figures 4F-3 and 4F-7) except that the flashing left-turn YELLOW ARROW or flashing
left-turn RED ARROW signal indication shall not be displayed when operating in the protected
only mode.

Section 4F.07 Signal Indications for Protected/Permissive Mode Left-Turn Movements in a Shared

Signal Face
Standard:
01 If a shared signal face is provided for a protected/permissive mode left turn, it shall meet the following
requirements (see Figure 4F-6):

A. It shall be capable of displaying the following signal indications: steady CIRCULAR RED, steady
CIRCULAR YELLOW, CIRCULAR green, steady left-turn YELLOW ARROW, and left-turn
GREEN ARROW. Only one of the three circular indications shall be displayed at any given time.
Only one of the two arrow indications shall be displayed at any given time. If the left-turn GREEN
ARROW signal indication and the CIRCULAR GREEN signal indication(s) for the adjacent
through movement are always terminated together, the steady left-turn YELLOW ARROW signal
indication shall not be required.

B. During the protected left-turn movement, the shared signal face shall simultaneously display a left-
turn GREEN ARROW signal indication and a circular signal indication that is the same color as
the signal indication for the adjacent through lane on the same approach as the protected left turn.

C. Asteady left-turn YELLOW ARROW signal indication shall be displayed following the left-turn
GREEN ARROW signal indication, unless the left-turn GREEN ARROW signal indication and the
CIRCULAR GREEN signal indication(s) for the adjacent through movement are being terminated
together. When the left-turn GREEN ARROW and CIRCULAR GREEN signal indications are
being terminated together, the required display following the left-turn GREEN ARROW signal
indication shall be either the display of a CIRCULAR YELLOW signal indication alone or the
simultaneous display of the CIRCULAR YELLOW and left-turn YELLOW ARROW signal
indications.

D. During the permissive left-turn movement, the shared signal face shall display only a CIRCULAR
GREEN signal indication.

December 2025 Sect. 4F.06 to 4F.07




Page 690 IMUTCD 11th Edition

Figure 4F-6. Typical Position and Arrangements of Shared Signal Faces
for Protected/Permissive Mode Left Turns

A — Typical position with a mandatory left turn lane
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E. A protected/permissive shared signal face, regardless of where it is positioned and regardless of how
many adjacent through signal faces are provided, shall always simultaneously display the same color
of circular indication that the adjacent through signal face or faces display.

F. A supplementary sign shall not be required. If used, it shall be a LEFT TURN YIELD ON GREEN
(symbolic circular green) (R10-12) sign (see Section 2B.59).

Section 4F.08 Signal Indications for Protected/Permissive Mode L eft-Turn Movements in a Separate
Signal Face

Standard:

01 A separate left-turn signal face shall not be used for an approach that does not include a mandatory
left-turn lane.

02 If a separate left-turn signal face is being operated in a protected/permissive left-turn mode, a
CIRCULAR GREEN signal indication shall not be used in that face.
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03 If a separate left-turn signal face is being operated in a protected/permissive left-turn mode and a
flashing left-turn yellow arrow signal indication is provided, it shall meet the following requirements
(see Figure 4F-7):

A. It shall be capable of displaying the following signal indications: steady left-turn RED ARROW,
steady left-turn YELLOW ARROW, flashing left-turn YELLOW ARROW, and left-turn GREEN
ARROW. Only one of the four indications shall be displayed at any given time.

B. During the protected left-turn movement, a left-turn GREEN ARROW signal indication shall
be displayed.

C. Asteady left-turn YELLOW ARROW signal indication shall be displayed following the left-
turn GREEN ARROW signal indication. It shall be permitted to display a steady left-turn RED
ARROW signal indication immediately following the steady left-turn YELLOW ARROW signal
indication to provide a red clearance interval.

D. During the permissive left-turn movement, a flashing left-turn YELLOW ARROW signal indication
shall be displayed.

E. Asteady left-turn YELLOW ARROW signal indication shall be displayed following the flashing
left-turn YELLOW ARROW signal indication if the permissive left-turn movement is being
terminated and the separate left-turn signal face will subsequently display a steady left-turn RED
ARROW indication.

F. It shall be permitted to display a flashing left-turn YELLOW ARROW signal indication for a
permissive left-turn movement while the signal faces for the adjacent through movement display
steady CIRCULAR RED signal indications and the opposing left-turn signal faces display left-turn
GREEN ARROW signal indications for a protected left-turn movement.

G. When a permissive left-turn movement is changing to a protected left-turn movement, a left-turn
GREEN ARROW signal indication shall be displayed immediately upon the termination of the
flashing left-turn YELLOW ARROW signal indication. A steady left-turn YELLOW ARROW
signal indication shall not be displayed between the display of the flashing left-turn YELLOW
ARROW signal indication and the display of the steady left-turn GREEN ARROW signal indication.

Figure 4F-7. Typical Position and Arrangements of Separate Signal Faces with Flashing
Yellow Arrow for Protected/Permissive Mode and Variable Mode Left Turns

A — Typical position
Legend
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H. The display shall be either:

1. A four-section signal face with the steady left-turn YELLOW ARROW signal indication
being displayed in a different section than the flashing left-turn YELLOW ARROW signal
indication, or

2. A three-section signal face with the steady left-turn YELLOW ARROW signal indication and
the flashing left-turn YELLOW ARROW signal indication being displayed in the same bimodal
signal section.

I. During steady mode (stop-and-go) operation where a four-section signal face is used, the signal
section that displays the steady left-turn YELLOW ARROW signal indication during change
intervals shall not be used to display the flashing left-turn YELLOW ARROW signal indication for
permissive left turns.

J. During flashing mode operation (see Chapter 4G) where a four-section signal face is used, the
display of a flashing left-turn YELLOW ARROW signal indication shall be only from the signal
section that displays a steady left-turn YELLOW ARROW signal indication during steady mode
(stop-and-go) operation.

Option:

04 A bimodal signal section (capable of displaying a GREEN ARROW for the protected left-turn movement and
a flashing YELLOW ARROW for the permissive left-turn movement) along with a steady left-turn YELLOW
ARROW signal indication and a steady left-turn RED ARROW signal indication may be used for a separate
left-turn signal face and may be considered to be a four-section signal face that is compliant with Item H.1 of
Paragraph 3 of this Section.

05 A separate left-turn signal face with a flashing left-turn RED ARROW signal indication during the permissive
left-turn movement may be used for unusual geometric conditions, such as wide medians with offset left-turn
lanes, but only when an engineering study determines that each and every vehicle must successively come to a full
stop before making a permissive left turn.

Standard:

06 If a separate left-turn signal face is being operated in a protected/permissive left-turn mode and a
flashing left-turn RED arrow signal indication is provided, it shall meet the following requirements (see
Figure 4F-3):

A. Itshall be capable of displaying the following signal indications: steady or flashing left-turn RED
ARROW, steady left-turn YELLOW ARROW, and left-turn GREEN ARROW. Only one of the
three indications shall be displayed at any given time.

During the protected left-turn movement, a left-turn GREEN ARROW signal indication shall be

displayed.

A steady left-turn YELLOW ARROW signal indication shall be displayed following the left-turn

GREEN ARROW signal indication.

During the permissive left-turn movement, a flashing left-turn RED ARROW signal indication shall

be displayed.

A steady left-turn YELLOW ARROW signal indication shall be displayed following the flashing

left-turn RED ARROW signal indication if the permissive left-turn movement is being terminated

and the separate left-turn signal face will subsequently display a steady left-turn RED ARROW
indication.

F. When a permissive left-turn movement is changing to a protected left-turn movement, a left-turn
GREEN ARROW signal indication shall be displayed immediately upon the termination of the
flashing left-turn RED ARROW signal indication. A steady left-turn YELLOW ARROW signal
indication shall not be displayed between the display of the flashing left-turn RED ARROW signal
indication and the display of the steady left-turn GREEN ARROW signal indication.

G. Itshall be permitted to display a flashing left-turn RED ARROW signal indication for a permissive
left-turn movement while the signal faces for the adjacent through movement display steady
CIRCULAR RED signal indications and the opposing left-turn signal faces display left-turn
GREEN ARROW signal indications for a protected left-turn movement.

H. A supplementary sign shall not be required. If used, it shall be a LEFT TURN YIELD ON
FLASHING RED ARROW AFTER STOP (R10-27) sign (see Section 2B.59).

Option:
o7 The requirements of Item A in Paragraph 6 of this Section may be met by a vertically-arranged signal face

with a horizontal cluster of two left-turn RED ARROW signal indications, the left-most of which displays a steady
indication and the right-most of which displays a flashing indication (see Figure 4F-3).

m © O @
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Section 4F.09 Signal Indications for Right-Turn Movements — General
Support:

o1 In Sections 4F.10 through 4F.15, provisions applicable to right-turn movements and right-turn lanes are
also applicable to signal indications for U-turns to the right that are provided at locations where right turns are
prohibited or not geometrically possible.

02 Right-turning traffic is controlled by one of four modes as follows:

A. Permissive Only Mode—turns made on a CIRCULAR GREEN signal indication, a flashing right-turn
YELLOW ARROW signal indication, or a flashing right-turn RED ARROW signal indication after
yielding to pedestrians, if any.

B. Protected Only Mode—turns made only when a right-turn GREEN ARROW signal indication is

displayed.

Protected/Permissive Mode—both modes occur on an approach during the same cycle.

Variable Right-Turn Mode—the operating mode changes among the protected only mode and/or the

protected/permissive mode and/or the permissive only mode during different periods of the day or as

traffic conditions change.

Standard:

03 During a permissive right-turn movement, the signal faces, if any, that exclusively control U-turn traffic
that conflicts with the permissive right-turn movement (see Item H.1 in Paragraph 3 in Section 4F.01) shall
simultaneously display steady U-turn RED ARROW signal indications. If pedestrians crossing the lane or
lanes used by the permissive right-turn movement to depart the intersection are controlled by pedestrian
signal heads, the signal indications displayed by those pedestrian signal heads shall not be limited to any
particular display during the permissive right-turn movement.

04 During a protected right-turn movement, a GREEN ARROW or a YELLOW ARROW signal
indication shall not simultaneously be displayed to left-turning traffic on the opposing approach, except
where a separate departure lane is available for each left-turn and right-turn lane with moving traffic and
pavement markings or raised channelization clearly indicate which departure lane to use (see Item H.1 in
Paragraph 3 in Section 4F.01). Signal faces, if any, that exclusively control U-turn traffic that conflicts with
the protected right-turn movement shall simultaneously display steady RED ARROW signal indications. If
pedestrians crossing the lane or lanes used by the protected right-turn movement to depart the intersection
are controlled by pedestrian signal heads, the pedestrian signal heads shall display a steady UPRAISED
HAND (symbolizing DONT WALK) signal indication during the protected right-turn movement.

05 If a combined right-turn/through lane exists on an approach, a right-turn GREEN ARROW or
right-turn YELLOW ARROW signal indication or a flashing right-turn RED ARROW signal indication
shall not be displayed to the approach simultaneously with a CIRCULAR RED signal indication for
the through movement, and a right-turn RED ARROW signal indication shall not be displayed to the
approach simultaneously with a CIRCULAR GREEN or CIRCULAR YELLOW signal indication for the
through movement.

06 If the operating mode changes among the protected only mode and/or the protected/permissive mode
and/or the permissive only mode during different periods of the day or as traffic conditions change, the
requirements in Sections 4F.10 through 4F.15 that are appropriate to that mode of operation shall be met,
subject to the following:

A. The CIRCULAR GREEN and CIRCULAR YELLOW signal indications shall not be displayed
when operating in the protected only mode.
B. The right-turn GREEN ARROW and right-turn YELLOW ARROW signal indications shall not be
displayed when operating in the permissive only mode.
Option:

o7 When variable right-turn mode phasing is used for an approach that has a combined right-turn/straight-through
lane and a flashing yellow arrow is used as the permissive turn display, a five-section shared right-turn signal face
containing both circular and arrow indications may be used in combination with one or more separate right-turn
signal faces for the mandatory right-turn lane(s), if any are present, on the same approach. The steady right-turn
YELLOW ARROW signal indication and the flashing right-turn YELLOW ARROW signal indication may be
displayed in the same section of the five-section shared right-turn signal face.

08 Additional static signs or changeable message signs may be used to meet the requirements for the variable
right-turn mode or to inform drivers that right-turn green arrows will not be available during certain times
of the day.

OO
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Support:

09 Sections 4F.10 through 4F.15 describe the use of the following two types of signal faces for controlling right-
turn movements:

A. Shared signal face — This type of signal face controls both the right-turn movement and the adjacent
movement (usually the through movement) and can serve as one of the two required primary signal faces
for the adjacent movement. A shared signal face always displays the same color of circular indication that
is displayed by the signal face or faces for the adjacent movement.

B. Separate right-turn signal face — This type of signal face controls only the right-turn movement and cannot
serve as one of the two required primary signal faces for the adjacent movement (usually the through
movement) because it displays signal indications that are applicable only to the right-turn movement. If a
separate right-turn signal face is mounted overhead at the intersection, it is positioned over the extension
of the mandatory right-turn lane. In a separate right-turn signal face, a flashing right-turn YELLOW
ARROW signal indication or a flashing right-turn RED ARROW signal indication is used to control
permissive right-turn movements.

10 Section 4D.07 contains provisions regarding the lateral positioning of signal faces that control right-turn
movements.

11 It is not necessary that the same mode of right-turn operation or same type of right-turn signal face be used
on every approach to a signalized location. Selecting different modes and types of right-turn signal faces for the
various approaches to the same signalized location is acceptable.

Option:

12 A signal face that is shared by left-turning and right-turning traffic may be provided for a combined left-turn/

right-turn lane on an approach that has no through traffic (see Section 4F.16).

Section 4F.10 Signal Indications for Permissive Only Mode Right-Turn Movements in a Shared

Signal Face
Standard:
01 If a shared signal face is provided for a permissive only mode right turn, it shall meet the following
requirements (see Figure 4F-8):

A. Itshall be capable of displaying the following signal indications: steady CIRCULAR RED, steady
CIRCULAR YELLOW, and CIRCULAR GREEN. Only one of the three indications shall be
displayed at any given time.

. During the permissive right-turn movement, a CIRCULAR GREEN signal indication shall be
displayed.

C. A permissive only shared signal face, regardless of where it is positioned and regardless of how
many adjacent through signal faces are provided, shall always simultaneously display the same color
of circular indication that the adjacent through signal face or faces display.

D. If the permissive only mode is not the only right-turn mode used for the approach, the signal face
shall be the same shared signal face that is used for the protected/permissive mode (see Section 4F.14)
except that the right-turn GREEN ARROW and right-turn YELLOW ARROW signal indications
shall not be displayed when operating in the permissive only mode.

Section 4F.11 Signal Indications for Permissive Only Mode Right-Turn Movements in a Separate

Signal Face
Standard:
01 A separate right-turn signal face shall not be used for an approach that does not include a mandatory
right-turn lane.

02 If a separate right-turn signal face is being operated in a permissive only right-turn mode, a
CIRCULAR GREEN signal indication shall not be used in that face.
03 If a separate right-turn signal face is being operated in a permissive only right-turn mode and a

flashing right-turn yellow arrow signal indication is provided, it shall meet the following requirements
(see Figure 4F-9):
A. Itshall be capable of displaying one of the following sets of signal indications:

1. Steady right-turn RED ARROW, steady right-turn YELLOW ARROW, and flashing right-turn
YELLOW ARROW. Only one of the three indications shall be displayed at any given time.

2. Steady CIRCULAR RED, steady right-turn YELLOW ARROW, and flashing right-turn
YELLOW ARROW. Only one of the three indications shall be displayed at any given time. If
the CIRCULAR RED signal indication is sometimes displayed when the signal faces for the
adjacent through lane(s) are not displaying a CIRCULAR RED signal indication, a RIGHT
TURN SIGNAL (R10-10R) sign (see Section 2B.59) shall be used unless the CIRCULAR RED
signal indication in the separate right-turn signal face is shielded, hooded, louvered, positioned,
or designed such that it is not readily visible to drivers in the through lane(s).
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Figure 4F-8. Typical Positions and Arrangements of Shared Signal Faces
for Permissive Only Mode Right Turns

A — Typical positions
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Figure 4F-9. Typical Position and Arrangements of Separate Signal Faces
with Flashing Yellow Arrow for Permissive Only Mode Right Turns
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B — Typical arrangements
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During the permissive right-turn movement, a flashing right-turn YELLOW ARROW signal
indication shall be displayed.

A steady right-turn YELLOW ARROW signal indication shall be displayed following the flashing
right-turn YELLOW ARROW signal indication.

When the separate right-turn signal face is providing a message to stop and remain stopped, a
steady right-turn RED ARROW signal indication shall be displayed if it is intended that right
turns on red not be permitted (except when a traffic control device is in place permitting a turn on
a steady RED ARROW signal indication) or a steady CIRCULAR RED signal indication shall be
displayed if it is intended that right turns on red be permitted.

It shall be permitted to display a flashing right-turn YELLOW ARROW signal indication for a
permissive right-turn movement while the signal faces for the adjacent through movement display
steady CIRCULAR RED signal indications.

During steady mode (stop-and-go) operation, the signal section that displays the steady right-
turn YELLOW ARROW signal indication during change intervals shall not be used to display
the flashing right-turn YELLOW ARROW signal indication for permissive right turns unless a
bimodal signal section capable of alternating between the display of a steady YELLOW ARROW
and a flashing YELLOW ARROW signal indication is used during variable right-turn mode
operation.

During flashing mode operation (see Chapter 4G), the display of a flashing right-turn YELLOW
ARROW signal indication shall be only from the signal section that displays a steady right-turn
YELLOW ARROW signal indication during steady mode (stop-and-go) operation.

. If the permissive only mode is not the only right-turn mode used for the approach, the signal

face shall be the same separate right-turn signal face with a flashing YELLOW ARROW signal
indication that is used for the protected/permissive mode (see Section 4F.15) except that the right-
turn GREEN ARROW signal indication shall not be displayed when operating in the permissive
only mode.

04 When an engineering study determines that each and every vehicle must successively come to a full stop
before making a permissive right turn, a separate right-turn signal face with a flashing right-turn RED ARROW
signal indication during the permissive right-turn movement may be used.

Standard:

05 If a separate right-turn signal face is being operated in a permissive only right-turn mode and a
flashing right-turn RED arrow signal indication is provided, it shall meet the following requirements
(see Figure 4F-10):

A.

Sect. 4F.11

It shall be capable of displaying one of the following sets of signal indications:

1. Steady or flashing right-turn RED ARROW, steady right-turn YELLOW ARROW, and right-
turn GREEN ARROW. Only one of the three indications shall be displayed at any given time.
The GREEN ARROW indication is required in order to provide a three-section signal face, but
shall not be displayed during the permissive only mode.

2. Steady CIRCULAR RED on the left and steady right-turn RED ARROW on the right of the top
position, steady right-turn YELLOW ARROW in the middle position, and right-turn GREEN
ARROW in the bottom position. Only one of the four indications shall be displayed at any given
time. The GREEN ARROW indication is required in order to provide three vertical positions,
but shall not be displayed during the permissive only mode. If the CIRCULAR RED signal
indication is sometimes displayed when the signal faces for the adjacent through lane(s) are not
displaying a CIRCULAR RED signal indication, a RIGHT TURN SIGNAL (R10-10R) sign (see
Section 2B.59) shall be used unless the CIRCULAR RED signal indication in the separate right-
turn signal face is shielded, hooded, louvered, positioned, or designed such that it is not readily
visible to drivers in the through lane(s).

During the permissive right-turn movement, a flashing right-turn RED ARROW signal indication

shall be displayed, thus indicating that each and every vehicle must successively come to a full stop

before making a permissive right turn.

A steady right-turn YELLOW ARROW signal indication shall be displayed following the flashing

right-turn RED ARROW signal indication.

When the separate right-turn signal face is providing a message to stop and remain stopped, a

steady right-turn RED ARROW signal indication shall be displayed if it is intended that right

turns on red not be permitted (except when a traffic control device is in place permitting a turn on

a steady RED ARROW signal indication) or a steady CIRCULAR RED signal indication shall be

displayed if it is intended that right turns on red be permitted.
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Figure 4F-10. Typical Position and Arrangements of Separate Signal Faces with Flashing
Red Arrow for Permissive Only Mode and Protected/Permissive Mode Right Turns
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Note: A flashing red arrow controlling a right-turn movement may be used only when an engineering study determines
that each and every vehicle must successively come to a full stop before making a permissive turn

E. The display of a flashing right-turn RED ARROW signal indication for a permissive right-turn
movement while the signal faces for the adjacent through movement display steady CIRCULAR
RED signal indications and the opposing left-turn signal faces display left-turn GREEN ARROW
signal indications for a protected left-turn movement shall be permitted.
F. A supplementary sign shall not be required. If used, it shall be a RIGHT TURN YIELD ON
FLASHING RED ARROW AFTER STOP (R10-27) sign (see Section 2B.59).
Option:
06 The requirements of Item A.1 in Paragraph 5 of this Section may be met by a vertically-arranged signal face
with a horizontal cluster of two right-turn RED ARROW signal indications, the left-most of which displays a
steady indication and the right-most of which displays a flashing indication (see Figure 4F-10).

Section 4F.12 Signal Indications for Protected Only Mode Right-Turn Movements in a Shared Signal Face
Standard:

01 A shared signal face shall not be used for protected only mode right turns unless the CIRCULAR
GREEN and right-turn GREEN ARROW signal indications always begin and terminate together. If a
shared signal face is provided for a protected only right turn, it shall meet the following requirements
(see Figure 4F-11):

A. It shall be capable of displaying the following signal indications: steady CIRCULAR RED, steady
CIRCULAR YELLOW, CIRCULAR GREEN, and right-turn GREEN ARROW. Only one of the
three colors shall be displayed at any given time.

B. During the protected right-turn movement, the shared signal face shall simultaneously display both
a CIRCULAR GREEN signal indication and a right-turn GREEN ARROW signal indication.

C. The shared signal face shall always simultaneously display the same color of circular indication that
the adjacent through signal face or faces display.

D. If the protected only mode is not the only right-turn mode used for the approach, the signal
face shall be the same shared signal face that is used for the protected/permissive mode (see
Section 4F.15).

Option:

02 A straight-through GREEN ARROW signal indication may be used instead of the CIRCULAR GREEN
signal indication in Items A and B in Paragraph 1 of this Section on an approach where a straight-through GREEN
ARROW signal indication is also used instead of a CIRCULAR GREEN signal indication in the other signal
face(s) for through traffic.
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Figure 4F-12. Typical Position and Arrangements of Separate Signal Faces
for Protected Only Mode Right Turns

A —Typical position
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B. During the protected right-turn movement, a right-turn GREEN ARROW signal indication shall be
displayed.

C. Asteady right-turn YELLOW ARROW signal indication shall be displayed following the right-turn
GREEN ARROW signal indication.

D. When the separate signal face is providing a message to stop and remain stopped, a steady right-
turn RED ARROW signal indication shall be displayed if it is intended that right turns on red not
be permitted (except when a traffic control device is in place permitting a turn on a steady RED
ARROW signal indication) or a steady CIRCULAR RED signal indication shall be displayed if it is
intended that right turns on red be permitted.

E. If the protected only mode is not the only right-turn mode used for the approach, the signal face
shall be the same separate right-turn signal face that is used for the protected/permissive mode (see
Section 4F.15) except that a flashing right-turn YELLOW ARROW or flashing right-turn RED
ARROW signal indication shall not be displayed when operating in the protected only mode.

Section 4F.14 Signal Indications for Protected/Permissive Mode Right-Turn Movements in a Shared

Signal Face
Standard:

01 If a shared signal face is provided for a protected/permissive mode right turn, it shall meet the following
requirements (see Figure 4F-13):

A. It shall be capable of displaying the following signal indications: steady CIRCULAR RED, steady
CIRCULAR YELLOW, CIRCULAR green, steady right-turn YELLOW ARROW, and right-turn
GREEN ARROW. Only one of the three circular indications shall be displayed at any given time.
Only one of the two arrow indications shall be displayed at any given time. If the right-turn GREEN
ARROW signal indication and the CIRCULAR GREEN signal indication(s) for the adjacent
through movement are always terminated together, the steady right-turn YELLOW ARROW signal
indication shall not be required.

B. During the protected right-turn movement, the shared signal face shall simultaneously display a
right-turn GREEN ARROW signal indication and a circular signal indication that is the same
color as the signal indication for the adjacent through lane on the same approach as the protected
right turn.
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Figure 4F-13. Typical Positions and Arrangements of Shared Signal Faces
for Protected/Permissive Mode Right Turns

A — Typical positions
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C. Asteady right-turn YELLOW ARROW signal indication shall be displayed following the right-
turn GREEN ARROW signal indication, unless the right-turn GREEN ARROW signal indication
and the CIRCULAR GREEN signal indication(s) for the adjacent through movement are being
terminated together. When the right-turn GREEN ARROW and CIRCULAR GREEN signal
indications are being terminated together, the required display following the right-turn GREEN
ARROW signal indication shall be either the display of a CIRCULAR YELLOW signal indication
alone or the simultaneous display of the CIRCULAR YELLOW and right-turn YELLOW ARROW
signal indications.

D. During the permissive right-turn movement, the shared signal face shall display only a CIRCULAR
GREEN signal indication.

E. A protected/permissive shared signal face, regardless of where it is positioned and regardless of how
many adjacent through signal faces are provided, shall always simultaneously display the same color
of circular indication that the adjacent through signal face or faces display.

Section 4F.15 Signal Indications for Protected/Permissive Mode Right-Turn Movements in a
Separate Signal Face

Standard:

01 A separate right-turn signal face shall not be used for an approach that does not include a mandatory
right-turn lane.

0 If a separate right-turn signal face is being operated in a protected/permissive right-turn mode, a
CIRCULAR GREEN signal indication shall not be used in that face.
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03 If a separate right-turn signal face is being operated in a protected/permissive right-turn mode and
a flashing right-turn yellow arrow signal indication is provided, it shall meet the following requirements

(see Figure 4F-14):

A. Itshall be capable of displaying one of the following sets of signal indications:

1. Steady right-turn RED ARROW, steady right-turn YELLOW ARROW, flashing right-turn
YELLOW ARROW, and right-turn GREEN ARROW. Only one of the four indications shall be

displayed at any given time.

2. Steady CIRCULAR RED, steady right-turn YELLOW ARROW, flashing right-turn YELLOW
ARROW, and right-turn GREEN ARROW. Only one of the four indications shall be displayed
at any given time. If the CIRCULAR RED signal indication is sometimes displayed when the
signal faces for the adjacent through lane(s) are not displaying a CIRCULAR RED signal
indication, a RIGHT TURN SIGNAL (R10-10R) sign (see Section 2B.59) shall be used unless
the CIRCULAR RED signal indication in the separate right-turn signal face is shielded,
hooded, louvered, positioned, or designed such that it is not readily visible to drivers in the

through lane(s).

B. During the protected right-turn movement, a right-turn GREEN ARROW signal indication shall

be displayed.

C. Asteady right-turn YELLOW ARROW signal indication shall be displayed following the right-
turn GREEN ARROW signal indication. It shall be permitted to display a steady right-turn
RED ARROW signal indication immediately following the steady right-turn YELLOW ARROW

signal indication to provide a red clearance interval.

D. During the permissive right-turn movement, a flashing right-turn YELLOW ARROW signal

indication shall be displayed.

Figure 4F-14. Typical Position and Arrangements of Separate Signal Faces with Flashing
Yellow Arrow for Protected/Permissive Mode and Variable Mode Right Turns

A - Typical position
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E. Asteady right-turn YELLOW ARROW signal indication shall be displayed following the flashing
right-turn YELLOW ARROW signal indication if the permissive right-turn movement is being
terminated and the separate right-turn signal face will subsequently display a steady red indication.

F. When a permissive right-turn movement is changing to a protected right-turn movement:

1. If a permissive left-turn movement from the opposing approach is being terminated
simultaneously with the termination of the permissive right-turn movement, a steady right-
turn YELLOW ARROW signal indication shall be displayed following the flashing right-turn
YELLOW ARROW signal indication. To provide a red clearance interval, it shall be permitted
to display a steady right-turn RED ARROW signal indication immediately following the steady
right-turn YELLOW ARROW signal indication.

2. If a permissive left-turn movement from the opposing approach that is being terminated
simultaneously with the termination of the permissive right-turn movement is not present,

a right-turn GREEN ARROW signal indication shall be displayed immediately upon the
termination of the flashing right-turn YELLOW ARROW signal indication. In this situation,
a steady right-turn YELLOW ARROW signal indication shall not be displayed between the
display of the flashing right-turn YELLOW ARROW signal indication and the display of the
steady right-turn GREEN ARROW signal indication.

G. When the separate right-turn signal face is providing a message to stop and remain stopped, a
steady right-turn RED ARROW signal indication shall be displayed if it is intended that right
turns on red not be permitted (except when a traffic control device is in place permitting a turn on
a steady RED ARROW signal indication) or a steady CIRCULAR RED signal indication shall be
displayed if it is intended that right turns on red be permitted.

H. It shall be permitted to display a flashing right-turn YELLOW ARROW signal indication for a
permissive right-turn movement while the signal faces for the adjacent through movement display
steady CIRCULAR RED signal indications.

I.  The display shall be either:

1. A four-section signal face with the steady right-turn YELLOW ARROW signal indication
being displayed in a different section than the flashing right-turn YELLOW ARROW signal
indication, or

2. A three-section signal face with the steady right-turn YELLOW ARROW signal indication
and the flashing right-turn YELLOW ARROW signal indication being displayed in the same
bimodal signal section.

J. During steady mode (stop-and-go) operation where a four-section signal face is used, the signal
section that displays the steady right-turn YELLOW ARROW signal indication during change
intervals shall not be used to display the flashing right-turn YELLOW ARROW signal indication
for permissive right turns.

K. During flashing mode operation (see Chapter 4G) where a four-section signal face is used, the
display of a flashing right-turn YELLOW ARROW signal indication shall be only from the signal
section that displays a steady right-turn YELLOW ARROW signal indication during steady mode
(stop-and-go) operation.

Option:

04 A bimodal signal section (capable of displaying a GREEN ARROW for the protected right-turn movement and
a flashing YELLOW ARROW for the permissive right-turn movement) along with a steady right-turn YELLOW
ARROW signal indication and a steady right-turn RED ARROW signal indication may be used for a separate
right-turn signal face and may be considered to be a four-section signal face that is compliant with Item 1.1 of
Paragraph 3 of this Section.

05 When an engineering study determines that each and every vehicle must successively come to a full stop
before making a permissive right turn, a separate signal face that has a flashing right-turn RED ARROW signal
indication during the permissive right-turn movement may be used.

Standard:

06 If a separate right-turn signal face is being operated in a protected/permissive right-turn mode and a
flashing right-turn RED arrow signal indication is provided, it shall meet the following requirements (see
Figure 4F-10):

A. It shall be capable of displaying one of the following sets of signal indications:

1. Steady or flashing right-turn RED ARROW, steady right-turn YELLOW ARROW, and right-
turn GREEN ARROW. Only one of the three indications shall be displayed at any given time.

2. Steady CIRCULAR RED on the left and steady or flashing right-turn RED ARROW on the right
of the top position, steady right-turn YELLOW ARROW in the middle position, and right-turn
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GREEN ARROW in the bottom position. Only one of the four indications shall be displayed at
any given time. If the CIRCULAR RED signal indication is sometimes displayed when the signal
faces for the adjacent through lane(s) are not displaying a CIRCULAR RED signal indication, a
RIGHT TURN SIGNAL (R10-10R) sign (see Section 2B.59) shall be used unless the CIRCULAR
RED signal indication in the separate right-turn signal face is shielded, hooded, louvered,
positioned, or designed such that it is not readily visible to drivers in the through lane(s).

During the protected right-turn movement, a right-turn GREEN ARROW signal indication shall be

displayed.

A steady right-turn YELLOW ARROW signal indication shall be displayed following the right-turn

GREEN ARROW signal indication.

During the permissive right-turn movement, the separate right-turn signal face shall display a

flashing right-turn RED ARROW signal indication.

A steady right-turn YELLOW ARROW signal indication shall be displayed following the flashing

right-turn RED ARROW signal indication if the permissive right-turn movement is being

terminated and the separate right-turn signal face will subsequently display a steady red indication.

F. When a permissive right-turn movement is changing to a protected right-turn movement, a right-
turn GREEN ARROW signal indication shall be displayed immediately upon the termination of the
flashing right-turn RED ARROW signal indication. A steady right-turn YELLOW ARROW signal
indication shall not be displayed between the display of the flashing right-turn RED ARROW signal
indication and the display of the steady right-turn GREEN ARROW signal indication.

G. When the separate right-turn signal face is providing a message to stop and remain stopped, a
steady right-turn RED ARROW signal indication shall be displayed if it is intended that right
turns on red not be permitted (except when a traffic control device is in place permitting a turn on
a steady RED ARROW signal indication) or a steady CIRCULAR RED signal indication shall be
displayed if it is intended that right turns on red be permitted.

H. It shall be permitted to display a flashing right-turn RED ARROW signal indication for a
permissive right-turn movement while the signal faces for the adjacent through movement display
steady CIRCULAR RED signal indications and the opposing left-turn signal faces display left-turn
GREEN ARROW signal indications for a protected left-turn movement.

I. A supplementary sign shall not be required. If used, it shall be a RIGHT TURN YIELD ON

FLASHING RED ARROW AFTER STOP (R10-27) sign (see Section 2B.59).

Option:
o7 The requirements of Item A.1 in Paragraph 6 of this Section may be met by a vertically-arranged signal face

with a horizontal cluster of two right-turn RED ARROW signal indications, the left-most of which displays a
steady indication and the right-most of which displays a flashing indication (see Figure 4F-10).

m o O @

Section 4F.16 Signal Indications for Approaches with No Through Movement
Support:

01 The provisions of this section apply only to approaches where no through movement exists, such as the stem of
a T-intersection or where the opposite approach is a one-way roadway in the opposing direction.

Standard:

0 Except for single-lane approaches, a minimum of two primary signal faces shall be provided for
the signalized turning movement that is considered to be the major movement from the approach (see
Section 4D.05).

Option:

03 The required two primary signal faces and any supplemental primary signal faces may continuously display
a steady CIRCULAR RED signal indication while steady or flashing YELLOW and steady GREEN ARROW
signal indications are displayed during times when the traffic control signal is being operated in the steady (stop-
and-go) mode. The continuous display of steady CIRCULAR RED is intended to reinforce that there is no through
movement for safety-critical locations.

Standard:
04 CIRCULAR GREEN and CIRCULAR YELLOW signal indications shall not be displayed to an
approach with no through movement if:
A. The posted or statutory speed limit on the approach is 35 mph or higher,
B. The one-way roadway that opposes the approach is an exit ramp from a freeway or expressway, or
C. The one-way roadway that opposes the approach has a posted or statutory speed limit of 35 mph
or higher.
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Support:

05 A lane from which left-turn and right-turn movements can both be made is sometimes provided on an
approach that has no through movement, either as the only approach lane or as one of several approach lanes.

Option:

06 If all of the lanes on the approach are designated as mandatory turn lanes and no lane is designated as a
combined left-turn/right-turn lane, the left-turn and right-turn movements may start and terminate independently,
and the left-turn and right-turn movements each may be operated in one or more of the modes of operation as
described in Sections 4F.02 through 4F.15.

Standard:

o7 When a combined left-turn/right-turn lane exists on an approach, the left-turn and right-turn
movements shall start and terminate simultaneously and the red signal indication used in each of the signal
faces on the approach shall be a CIRCULAR RED.

Support:

08 This requirement for the use of CIRCULAR RED signal indications in signal faces for approaches having a
combined lane for left-turn and right-turn movements is a specific exception to other provisions in this Chapter that
would otherwise require the use of RED ARROW signal indications.

Standard:

09 The signal faces provided for an approach with a combined left-turn/right-turn lane and no through
movement shall be one of the following:

A. Except as provided in Paragraph 6 of Section 4F.01 and Paragraph 4 of this Section, two or
more signal faces, each capable of displaying CIRCULAR RED, CIRCULAR YELLOW, and
CIRCULAR GREEN signal indications, shall be provided for the approach. This display shall be
permissible regardless of the number of mandatory left-turn and/or right-turn lanes that exist on
the approach in addition to the combined left-turn/right-turn lane and regardless of whether or
not there are pedestrian or opposing vehicular movements that conflict with the left-turn or right-
turn movements. However, if there is an opposing approach and the signal phasing protects the
left-turn movement on the approach with the combined left-turn/right-turn lane from conflicts with
the opposing vehicular movements and any signalized pedestrian movements, a left-turn GREEN
ARROW signal indication shall also be included in the left-most signal face and shall be displayed
simultaneously with the CIRCULAR GREEN signal indication.

B. If the approach has one or more mandatory turn lanes in addition to the combined left-turn/right-
turn lane and there is no conflict with a signalized vehicular or pedestrian movement, and GREEN
ARROW signal indications are used in place of CIRCULAR GREEN signal indications on the
approach, the signal faces for the approach shall be:

1. Asignal face(s) capable of displaying CIRCULAR RED, YELLOW ARROW, and GREEN
ARROW signal indications for the mandatory turn lane(s), with the arrows pointing in the
direction of the turn, and

2. Ashared left-turn/right-turn signal face capable of displaying CIRCULAR RED, left-turn
YELLOW ARROW, left-turn GREEN ARROW, right-turn YELLOW ARROW, and right-turn
GREEN ARROW signal indications, in an arrangement of signal sections that complies with the
provisions of Section 4E.04 or 4E.05.

C. If the approach has one or more mandatory turn lanes in addition to the combined left-turn/right-
turn lane and there is a conflict with a signalized vehicular or pedestrian movement, and flashing
YELLOW ARROW signal indications are used in place of CIRCULAR GREEN signal indications
on the approach, the signal faces for the approach shall be as described in Items B.1 and B.2 of this
Paragraph, except that flashing YELLOW ARROW signal indications shall be used in place of the
GREEN ARROW signal indications for the turning movement(s) that conflicts with the signalized
vehicular or pedestrian movement.

Support:

10 Figure 4F-15 illustrates application of these Standards on approaches that have only a combined left-turn/right-
turn lane, and on approaches that have one or more mandatory turn lanes in addition to the combined left-turn/
right-turn lane.
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Figure 4F-15. Signal Indications for Approaches with a Combined Left-Turn/Right-Turn
Lane and No Through Movement (Sheet 1 of 3)

A — No conflicting vehicular or pedestrian movements

OR

Single-lane Single-lane
approach approach

R .R
Y DY

OR G .G
G*

Notes:
1. Horizontally-aligned signal faces may also be used.
2. Shared signal faces may also be 5 sections in a vertical straight line instead of a cluster.

*Left-turn GREEN ARROW section shall be included if there is an opposing one-way
approach and the signal phasing eliminates conflicts.
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Figure 4F-15. Signal Indications for Approaches with a Combined Left-Turn/Right-Turn
Lane and No Through Movement (Sheet 2 of 3)

B — Pedestrian or vehicular conflict with one turn movement
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Single-lane Single-lane
approach approach

Notes:
1. Aconflict with the right-turn movement is illustrated.
2. Horizontally-aligned signal faces may also be used.
3. Shared signal faces may also be 5 sections in a vertical straight line instead of a cluster.

*Left-turn GREEN ARROW section shall be included if there is an opposing
one-way approach and the signal phasing eliminates conflicts.
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Figure 4F-15. Signal Indications for Approaches with a Combined Left-Turn/Right-Turn
Lane and No Through Movement (Sheet 3 of 3)

C — Pedestrian or vehicular conflicts with both turn movements
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Single-lane Single-lane
approach approach
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Notes:
1. Horizontally-aligned signal faces may also be used.
2. Shared signal faces may also be 5 sections in a vertical straight line instead of a cluster.

Option:
11 If the lane-use regulations on an approach are variable such that at certain times all of the lanes on the
approach are designated as mandatory turn lanes and no lane is designated as a combined left-turn/right-turn lane:
A. During the times that no lane is designated as a combined left-turn/right-turn lane, the left-turn and right-
turn movements may start and terminate independently, and the left-turn and right-turn movements may
be operated in one or more of the modes of operation as described in Sections 4F.02 through 4F.15; and
B. If a protected/permissive mode is used, the operation of the shared left-turn/right-turn signal face provided
in Paragraph 9 may be modified to display the steady left-turn (right-turn) YELLOW ARROW signal
indication and the flashing left-turn (right-turn) YELLOW ARROW signal indication in the same section
in order to not exceed the maximum of five sections per signal face provided in Section 4E.03.
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Section 4F.17 Yellow Change and Red Clearance Intervals
Support:

01 The exclusive function of the yellow change interval is to warn traffic approaching a signalized location
that their permission to proceed is being terminated after which they will be directed to stop, or in the case of a
protected/permissive turning movement that their protected movement is being terminated after which they will
need to perform their turn in a permissive manner.

Standard:

02 A steady yellow signal indication shall be displayed following every CIRCULAR GREEN or GREEN
ARROW signal indication and following every flashing YELLOW ARROW or flashing RED ARROW
signal indication displayed as a part of a steady mode operation. This requirement shall not apply when
a CIRCULAR GREEN, a flashing YELLOW ARROW, or a flashing RED ARROW signal indication is
followed immediately by a GREEN ARROW signal indication.

03 The duration of the yellow change interval shall be determined using engineering practices.

Support:

04 Section 4F.01 contains provisions regarding the display of steady CIRCULAR YELLOW signal indications to
approaches from which drivers are allowed to make permissive left turns.
Guidance:

05 When indicated by the application of engineering practices, the yellow change interval should be followed by
a red clearance interval to provide additional time before conflicting traffic movements, including pedestrians,
are released.

Standard:

06 When used, the duration of the red clearance interval shall be determined using engineering practices.

o7 The durations of yellow change intervals and red clearance intervals shall be consistent with the
determined values within the technical capabilities of the controller unit.

08 The duration of a yellow change interval shall not vary on a cycle-by-cycle basis within the same signal
timing plan.

09 Except as provided in Paragraph 10 of this Section, the duration of a red clearance interval shall not be
decreased or omitted on a cycle-by-cycle basis within the same signal timing plan.

Option:

10 The duration of a red clearance interval may be extended from its predetermined value for a given cycle based
upon the detection of a vehicle that is predicted to violate the red signal indication.

11 When an actuated signal sequence includes a signal phase for permissive/protected (lagging) left-turn
movements in both directions, the red clearance interval may be shown during those cycles when the lagging
left-turn signal phase is skipped and may be omitted during those cycles when the lagging left-turn signal
phase is shown.

12 The duration of a yellow change interval or a red clearance interval may be different in different signal timing
plans for the same controller unit.

Guidance:

13 A yellow change interval should have a minimum duration of 3 seconds, and a maximum duration of 6
seconds. The longer intervals should be reserved for use on approaches with higher speeds. Except when clearing
a one-lane, two-way facility (see Section 40.02) or when clearing an exceptionally wide intersection, a red
clearance interval should have a duration not exceeding 6 seconds.

Standard:

14 Except for Warning Beacons mounted on advance warning signs on the approach to a signalized
location (see Section 2C.35), signal displays that are intended to provide a “pre-yellow warning” interval,
such as flashing green signal indications, vehicular countdown displays, or other similar displays, shall not
be used at a signalized location.

Support:

15 The use of signal displays (other than Warning Beacons mounted on advance warning signs) that convey a

“pre-yellow warning” have been found by research to increase the frequency of crashes.
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CHAPTER 4K. ACCESSIBLE PEDESTRIAN SIGNALS AND DETECTORS

Section 4K.01 General
Support:

o1 Accessible pedestrian signals and detectors provide information in non-visual formats (such as audible tones
and/or speech messages, and vibrating surfaces). The decision of when to use accessible pedestrian signals is
subject to requirements of the Americans with Disabilities Act and Section 504 of the Rehabilitation Act of 1973.

0 The primary technique that pedestrians with vision disabilities use to cross streets at signalized locations is to
initiate their crossing when they hear the traffic in front of them stop and the traffic alongside them begin to move,
which often corresponds to the onset of the green interval. The existing environment is often not sufficient to
provide the information that pedestrians with vision disabilities need to cross a roadway at a signalized location.

03 The following factors are relevant in determining whether a particular signalized location presents difficulties
for pedestrians with vision disabilities to cross the roadway:

A. Potential demand for accessible pedestrian signals;

B. A request for accessible pedestrian signals;

C. Traffic volumes during times when pedestrians might be present, including periods of low traffic volumes
or high turn-on-red volumes;

D. The complexity of the traffic signal phasing (such as split phases, protected turn phases, leading pedestrian
intervals, and exclusive pedestrian phases); and

E. The complexity of the intersection geometry.

04 The factors that make crossing at a signalized location difficult for pedestrians with vision disabilities include:
increasingly quiet vehicles, turns on red (which mask the beginning of the through phase), continuous turning
movements, complex signal operations, circular intersections, and wide streets. In addition, low traffic volumes
might make it difficult for pedestrians with vision disabilities to discern signal phase changes.

05 State and local organizations providing support services to pedestrians with vision and/or hearing disabilities
can provide advice to the traffic engineer on site-specific accessibility decisions. In addition, orientation and
mobility specialists or similar staff can provide advice to inform such decisions. The U.S. Access Board (www.
access-board.gov) provides technical assistance for making pedestrian signal information accessible to persons
with vision disabilities.

Standard:
06 When used, accessible pedestrian signals shall be used in combination with pedestrian signal timing.

o7 The information provided by an accessible pedestrian signal shall indicate which pedestrian crossing is
served by each device.

08 Under steady (stop-and-go) operation, accessible pedestrian signals shall not be limited in operation by
the time of day or day of week.
Option:

09 Accessible pedestrian signal detectors may be push buttons or passive detection devices.

10 At locations with pretimed traffic control signals or non-actuated approaches, pedestrian push buttons may be
used to activate the accessible pedestrian signals.

Support:

11 Accessible pedestrian signals are typically integrated into the pedestrian detector (push button), so the audible
tones and/or messages come from the push button housing. They have a push button locator tone and a vibrotactile
arrow, and can include audible beaconing and other special features.

Option:

12 The name of the street to be crossed may also be provided in accessible format, such as Braille or raised
characters. Tactile maps of crosswalks may also be provided.
Support:

13 Specifications regarding Braille or raised characters can be found in the U.S. Department of Justice 2010 ADA
Standards for Accessible Design, September 15, 2010, 28 CFR 35 and 36, Americans with Disabilities Act of 1990.

Standard:

14 At accessible pedestrian signal locations where pressing the pedestrian push button is necessary to
activate the walk interval, pressing the pedestrian push button shall activate both the walk interval and the
accessible pedestrian signals.
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Option:

2 Accessible pedestrian signals that provide speech walk messages may provide similar messages in languages
other than English, if needed.
Standard:

2% If used, speech walk messages in a language other than English shall be stated first in English, and then
repeated in the second language, alternating back and forth while the walk interval is timing.

Section 4K.04 Vibrotactile Arrows and Locator Tones
Standard:

01 To enable pedestrians with vision disabilities to distinguish and locate the appropriate push button at
an accessible pedestrian signal location, and to help them align with the crosswalk, each push button shall
clearly indicate by means of a vibrotactile arrow which crosswalk signal is actuated by the push button.
Vibrotactile arrows shall be located on the button of the push button assembly, shall have high visual
contrast (light on dark or dark on light), and shall be aligned parallel to the direction of travel on the
associated crosswalk.

02 A locator tone shall be incorporated into the accessible pedestrian signal equipment to help pedestrians
with vision disabilities locate the vibrotactile arrow, and the associated push button if a push button
is provided.

Support:

03 A push button locator tone is a repeating sound that informs approaching pedestrians that a push button
to actuate pedestrian timing or receive additional information exists, and that enables pedestrians with vision
disabilities to locate the push button.

Standard:

04 Push button locator tones shall have a duration of 0.15 seconds or less, and except as provided in
Paragraph 5 of this Section, push button locator tones shall repeat at 1-second intervals at all times that the
audible walk indication is not active, including during the pedestrian change interval and during the time
that the pedestrian signal is resting in walk (see Paragraph 6 in Section 4K.03).

Option:

05 The push button locator tone may default to a deactivated mode during periods when the steady UPRAISED
HAND (symbolizing DONT WALK) signal indication is being displayed for the associated crosswalk if a passive
pedestrian detection system is implemented that activates the locator tone at all times (other than when the audible
walk indication is active) that a pedestrian is present within a 12-foot radius from the push button location. Where
pedestrian facilities (such as sidewalks) are present, the passive detection requirement may be reduced such
that it only applies to pedestrians who are on the pedestrian facilities within the 12-foot radius from the push
button location.

Standard:

06 Push button locator tones shall be deactivated when the traffic control signal or pedestrian hybrid
beacon is operating in a flashing mode. This requirement shall not apply to traffic control signals or
pedestrian hybrid beacons that are activated from a flashing or dark mode to a steady (stop-and-go)
mode by pedestrian actuations.

o7 Push button locator tones shall be intensity responsive to ambient sound.

Guidance:

08 Push button locator tones should be audible 6 to 12 feet from the push button, or to the building line,
whichever is less.
Support:

09 Section 4K.03 contains additional provisions regarding the volume and sound level of push button
locator tones.

Section 4K.05 Extended Push Button Press Features
Option:

01 Pedestrians may be provided with additional features such as increased crossing time, audible beaconing, or a
speech push button information message as a result of an extended push button press.
Standard:

02 If an extended push button press (see Paragraph 18 in Section 41.05) is used to provide any additional
feature(s), a push button press of less than one second shall actuate only the pedestrian timing and any
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associated accessible walk indication, and a push button press of one second or more shall actuate the
pedestrian timing, any associated accessible walk indication, and any additional feature(s).

03 If additional crossing time is provided by means of an extended push button press, a PUSH BUTTON
FOR 2 SECONDS FOR EXTRA CROSSING TIME (R10-32P) plaque (see Section 41.05) shall be installed
adjacent to the pedestrian push button detector.

Support:

04 Audible beaconing is the use of an audible signal in such a way that pedestrians with vision disabilities can
home in on the signal that is located on the far end of the crosswalk as they cross the street.

05 Not all crosswalks at an intersection need audible beaconing. Audible beaconing is not appropriate at locations
with channelized turns or split phasing, because of the possibility of confusion.

Guidance:
06 Audible beaconing should be considered following an engineering study at:

A. Crosswalks longer than 70 feet, unless those crosswalks are divided by a median that has another
accessible pedestrian signal with a locator tone;
B. Crosswalks that are skewed,;
C. Intersections with irregular geometry, such as more than four legs;
D. Crosswalks where audible beaconing is requested by a person with vision disabilities; or
E. Other locations where a study indicates audible beaconing would be beneficial.
o7 If audible beaconing is used, it should be initiated by an extended push button press.
Standard:

08 If audible beaconing is used, the volume of the push button locator tone during the pedestrian change
interval of the called pedestrian phase shall be increased up to a maximum of 100 dBA, and shall come
from a loudspeaker that is mounted at the far end of the crosswalk at a height of 7 to 10 feet above
the pavement.

Guidance:

09 The audible beaconing loudspeaker mounted at the far end of the crosswalk should be within the width of
the crosswalk.

Support:

10 When the locator tone is active during the pedestrian change interval at a traffic control signal or pedestrian
hybrid beacon where audible beaconing is used, the locator tone from the audible beaconing loudspeaker is at an
elevated volume, while the locator tone from the accessible pedestrian signal is at its normal, quiet setting.
Option:

11 The sound level of the accessible pedestrian signal walk indication and subsequent push button locator tone
may be increased by an extended push button press.

12 Speech push button information messages may provide intersection identification, as well as information
about unusual intersection signalization and geometry, such as notification regarding exclusive pedestrian phasing,
leading pedestrian intervals, split phasing, diagonal crosswalks, and medians or islands.

Standard:

13 If speech push button information messages are made available by actuating the accessible pedestrian
signal detector, they shall only be actuated when the walk interval is not timing. They shall begin with the
term “Wait,” followed by intersection identification information modeled after: “Wait to cross Broadway at
Grand.” If information on intersection signalization or geometry is also given, it shall follow the intersection
identification information.

Guidance:

14 Speech push button information messages should not be used to provide landmark information or to inform

pedestrians with vision disabilities about detours or temporary traffic control situations.
Support:
15 Additional information on the structure and wording of speech push button information messages is included

in the Institute of Transportation Engineers’ “Electronic Toolbox for Making Intersections More Accessible for
Pedestrians Who Are Blind or Visually Impaired.”
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CHAPTER 4L. RECTANGULAR RAPID FLASHING BEACONS

Section 4L.01 Application of Rectangular Rapid Flashing Beacons
Option:

01 A pedestrian-activated and/or bicyclist-activated rectangular rapid flashing beacon (RRFB) may be used
to provide supplemental emphasis to pedestrian, school, and trail warning signs at marked crosswalks across
uncontrolled approaches.

Standard:

02 An RRFB shall only be installed to function as a Warning Beacon (see Section 4S.03). Except as
otherwise provided in this Chapter, all other provisions of the MUTCD applicable to Warning Beacons shall
apply to RRFBs.

03 An RRFB shall only be used to supplement a post-mounted W11-2 (Pedestrian), S1-1 (School), or
W11-15 (Trail) crossing warning sign with a diagonal downward arrow (W16-7P) plaque, or an overhead-
mounted W11-2 , S1-1, or W11-15 crossing warning sign, located at or immediately adjacent to a marked
crosswalk.

04 Except for crosswalks across the approach to or egress from a roundabout, or crosswalks across
free-flow turn lanes separated by a channelizing island, an RRFB shall not be used for crosswalks across
approaches controlled by YIELD signs, STOP signs, traffic control signals, or pedestrian hybrid beacons.
Option:

05 An additional RRFB may be installed on that approach in advance of the crosswalk, as a Warning Beacon

to supplement a W11-2 (Pedestrian), S1-1 (School), or W11-15 (Trail) crossing warning sign with an AHEAD
(W16-9P) or distance (W16-2P or W16-2aP) plaque.

Standard:

06 If an additional RRFB is installed on the approach in advance of the crosswalk, it shall be supplemental
to and not a replacement for the RRFB at the crosswalk itself.

Section 4L..02 Design of Rectangular Rapid Flashing Beacons
Standard:

o1 Each RRFB unit shall consist of two rapidly-flashed rectangular-shaped yellow indications, each with
an LED-array based pulsing light source. The size of each RRFB indication shall be at least 5 inches wide
by at least 2 inches high.

02 The two RRFB indications for each RRFB unit shall be aligned horizontally, with the longer dimension
horizontal and with a minimum space between the two indications of at least 7 inches, measured from
nearest edge of one indication to the nearest edge of the other indication. The outside edges of the RRFB
indications, including any housings, shall not project beyond the outside edges of the W11-2, S1-1, or W11-15
sign that it supplements.

03 An RRFB unit shall not be installed independent of the crossing warning signs for the approach that
the RRFB faces. If the RRFB unit is supplementing a post-mounted sign, the RRFB unit shall be installed
on the same support as the associated W11-2, S1-1, or W11-15 crossing warning sign and plaque. If the
RRFB unit is supplementing an overhead-mounted sign, the RRFB unit shall be mounted directly above the
top of sign or below the bottom of the sign.

Option:

04 As a specific exception to Paragraph 6 of Section 4S.01, the RRFB unit associated with a post-mounted sign
and plaque may be located between and immediately adjacent to the bottom of the crossing warning sign and
the top of the supplemental downward diagonal arrow plaque (or, in the case of a supplemental advance sign, the
AHEAD or distance plaque) or within 12 inches above the crossing warning sign, rather than the recommended
minimum of 12 inches above or below the sign assembly.

05 Signal visors and backplates, with or without a yellow retroreflective strip, may be used with RRFB units
based on provisions in Section 4D.06.

Standard:
06 For any approach on which RRFBs are used to supplement post-mounted signs, at least two W11-2 ,

S1-1, or W11-15 crossing warning signs (each with an RRFB unit and a W16-7P plaque) shall be installed at
the crosswalk, one on the right-hand side of the roadway and one on the left-hand side of the roadway.
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Guidance:

o7 On a divided highway, the left-hand side RRFB assembly should be installed on the median, if practicable,
rather than on the far left side of the highway.
Standard:

08 For any approach on which RRFBs are used to supplement an overhead-mounted sign, at least one
W11-2,S1-1, or W11-15 crossing warning sign (without a W16-7P plaque) located approximately over the

center of the lanes of the approach (or where optimum visibility can be achieved) shall be installed at the
crosswalk.

Standard:

09 If used at intersections, the design of the RRFBs shall conform to the requirements for post-mounted
or overhead placement described in Paragraph 3 of this Section.

Option:
10 RRFBs may be installed at intersections with more than one crosswalk on the same uncontrolled approach
(see Figure 4L-1).

11 If used at intersections with two crosswalks on an uncontrolled approach, post-mounted RRFBs may be
installed to face only one direction of travel at the first crosswalk that traffic encounters (see Figure 4L-1).

Figure 4L-1. Example of RRFBs at Uncontrolled,
Marked Crosswalks at an Intersection

Notes:

1. When activated, the RRFBs on both approaches shall simultaneously commence operation
of their rapid flashing indications and shall cease operation simultaneously.

2. If placed overhead, follow the requirements of Paragraph 8 of Section 4L.02, except that
the signs may be placed approximately over the center of the intersection.
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Standard:

12 The light intensity of the yellow indications during daytime conditions shall meet the minimum
specifications for Class 1 yellow peak luminous intensity in the publication “Directional Flashing Optical
Warning Devices for Authorized Emergency, Maintenance, and Service Vehicles J595,” 2005, Society of
Automotive Engineers (SAE).

Option:

13 If the RRFB indications are so bright that they cause excessive glare during nighttime conditions, an automatic
signal dimming device may be used to reduce the brilliance of the RRFB indications during nighttime conditions.
Standard:

14 If pedestrian push button detectors (rather than passive detection) are used to actuate the RRFB
indications,a PUSH BUTTON TO TURN ON WARNING LIGHTS/AWAIT GAP IN TRAFFIC
(R10-25) sign (see Section 2B.58) shall be installed explaining the purpose and use of the pedestrian
push button detector.

Support:
15 Section 41.05 contains further information about pedestrian push button detector location criteria.
16 Section 4H.12 contains information about bicyclist push buttons.

Guidance:

17 An audible information device should be used with RRFBs to assist pedestrians with vision disabilities.
Option:

18 A small light directed at and visible to pedestrians in the crosswalk may be installed integral to the RRFB or
pedestrian push button detector to give confirmation that the RRFB is in operation.

Section 4L..03 Operation of Rectangular Rapid Flashing Beacons
Standard:

o1 The RRFB shall be normally dark, shall initiate operation only upon pedestrian actuation, and shall
cease operation at a predetermined time after the pedestrian actuation or, with passive detection, after the
pedestrian clears the crosswalk.

0 All RRFB units associated with a given crosswalk (including those with an advance crossing sign, if
used) shall, when activated, simultaneously commence operation of their rapid flashing indications and shall
cease operation simultaneously.

Guidance:

03 The minimum duration of a predetermined period of operation of the RRFBs following each actuation should
be based on the procedures for the timing of pedestrian clearance times for pedestrian signals (see Section 41.06).

Support:

04 One consideration for lengthening the duration of the predetermined period of operation of the RRFBs is
adding the perception/reaction time for pedestrians to confirm that a vehicle will yield or stop.

Standard:

05 The predetermined flash period shall be immediately initiated each and every time that a pedestrian
is detected either through passive detection or as a result of a pedestrian pressing a push button detector,
including when pedestrians are detected while the RRFBs are already flashing and when pedestrians are
detected immediately after the RRFBs have ceased flashing.

06 When activated, the two yellow indications in each RRFB unit shall flash in a rapidly flashing sequence.
As a specific exception to the requirements for the flash rate of beacons provided in Paragraph 3 of Section
4S.01, RRFBs shall use a much faster flash rate and shall provide 75 flashing sequences per minute.

o7 Except as provided in Paragraph 8 of this Section, during each 800-millisecond flashing sequence, the
left and right RRFB indications shall operate using the following sequence:

The RRFB indication on the left-hand side shall be illuminated for approximately 50 milliseconds.
Both RRFB indications shall be dark for approximately 50 milliseconds.

The RRFB indication on the right-hand side shall be illuminated for approximately 50 milliseconds.
Both RRFB indications shall be dark for approximately 50 milliseconds.

The RRFB indication on the left-hand side shall be illuminated for approximately 50 milliseconds.
Both RRFB indications shall be dark for approximately 50 milliseconds.

The RRFB indication on the right-hand side shall be illuminated for approximately 50 milliseconds.

GMmMoO o>
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H. Both RRFB indications shall be dark for approximately 50 milliseconds.
I. Both RRFB indications shall be illuminated for approximately 50 milliseconds.
J. Both RRFB indications shall be dark for approximately 50 milliseconds.
K. Both RRFB indications shall be illuminated for approximately 50 milliseconds.
L. Both RRFB indications shall be dark for approximately 250 milliseconds.
08 The flash rate of each individual RRFB indication, as applied over the full flashing sequence, shall not
be more than 5 flashes per second, to avoid frequencies that might cause seizures.
09 If an audible information device is used in conjunction with an RRFB, the audible information device
shall not use vibrotactile indications or percussive indications.
Guidance:

10 If an audible information device is used in conjunction with an RRFB, the audible message should be a
speech message that says, “Warning lights are flashing.” The audible message should be spoken twice.
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CHAPTER 4M. TRAFFIC CONTROL SIGNALS FOR EMERGENCY-VEHICLE ACCESS

Section 4M.01 Application of Emergency-Vehicle Traffic Control Signals
Support:

o1 An emergency-vehicle traffic control signal is a special traffic control signal that directs all conflicting
traffic to stop in order to permit the driver of an authorized emergency vehicle to proceed into the roadway or
intersection.

Option:
02 An emergency-vehicle traffic control signal may be installed at a location that does not meet other traffic

signal warrants such as at an intersection or other location to permit direct access from a building housing the
emergency vehicle.

03 An emergency-vehicle hybrid beacon may be installed instead of an emergency-vehicle traffic control signal
under the conditions described in Section 4N.01.

Guidance:

04 If a traffic control signal is not justified under the signal warrants of Chapter 4C and if gaps in traffic are
not adequate to permit the timely entrance of emergency vehicles, or the stopping sight distance for vehicles
approaching on the major street is insufficient for emergency vehicles, installing an emergency-vehicle traffic
control signal should be considered. If one of the signal warrants of Chapter 4C is met and a traffic control
signal is justified by an engineering study, and if a decision is made to install a traffic control signal, it should be
installed based upon the provisions of Chapters 4D through 41 and 4K.

05 The sight distance determination should be based on the location of the visibility obstruction for the critical
approach lane for each street or drive and the posted or statutory speed limit or 85th-percentile speed on the
major street, whichever is higher.

Section 4M.02 Design of Emergency-Vehicle Traffic Control Signals
Standard:

01 Except as otherwise provided in this Section, an emergency-vehicle traffic control signal shall meet the
requirements of this Manual.

0 An Emergency Vehicle (W11-8) sign (see Section 2C.54) with an EMERGENCY SIGNAL AHEAD
(W11-12P) supplemental plaque shall be placed in advance of all emergency-vehicle traffic control signals.
If a Warning Beacon is installed to supplement the W11-8 sign, the design and location of the beacon shall
comply with the Standards of Sections 4S.01 and 4S.03.

Guidance:

03 At least one of the two required signal faces for each approach on the major street should be located over
the roadway.

04 The following size signal indications should be used for emergency-vehicle traffic control signals: 12-inch
diameter for steady red and steady yellow circular signal indications and any arrow indications, and 8-inch
diameter for green or flashing yellow circular signal indications.

Standard:

05 An EMERGENCY SIGNAL (R10-13) sign (see Section 2B.59) shall be installed facing each major-
street approach.

06 If an overhead signal face is provided, the EMERGENCY SIGNAL sign shall be mounted adjacent to
the overhead signal face.

Option:

o7 An approach that only serves emergency vehicles may be provided with only one signal face consisting of one

or more signal sections.

08 Besides using an 8-inch diameter signal indication, other appropriate means to reduce the flashing yellow light
output may be used.

Section 4M.03 Operation of Emergency-Vehicle Traffic Control Signals
Standard:

o1 Green signal indications for emergency vehicles at signalized locations operating in the steady (stop-
and-go) mode shall be obtained as provided in Section 4F.19.

0 As a minimum, the signal indications, sequence, and manner of operation of an emergency-vehicle
traffic control signal installed at a midblock location shall be as follows:
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A. The signal indication, between emergency-vehicle actuations, shall be either green or flashing
yellow. If the flashing yellow signal indication is used instead of the green signal indication, it shall
be displayed in the normal position of the green signal indication, while the steady red and steady
yellow signal indications shall be displayed in their normal positions.

B. When an emergency-vehicle actuation occurs, a steady yellow change interval followed by a steady
red interval shall be displayed to traffic on the major street.

C. Avyellow change interval is not required following the green interval for the emergency-
vehicle driveway.

Guidance:

03 Emergency-vehicle traffic control signals located at intersections should either be operated in the flashing
mode (see Sections 4G.01 and 4G.03) between emergency-vehicle actuations or be full-actuated or semi-actuated
to accommodate normal vehicular and pedestrian traffic on the streets.

o4 Warning Beacons, if used with an emergency-vehicle traffic control signal, should be flashed only:

A. For an appropriate time in advance of and during the steady yellow change interval for the major
street, and
B. During the steady red interval for the major street.

05 The duration of the steady red interval for traffic on the major street should be determined by on-site test-
run time studies, but should not exceed 1.5 times the time required for the emergency vehicle to clear the path of
conflicting vehicles.
Option:

06 An emergency-vehicle traffic control signal sequence may be initiated manually from a local control point
such as a fire station or law enforcement headquarters or from an emergency vehicle equipped for remote operation
of the signal.
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CHAPTER 4N. HYBRID BEACONS FOR EMERGENCY-VEHICLE ACCESS

Section 4N.01 Application of Emergency-Vehicle Hybrid Beacons
Standard:

o1 Emergency-vehicle hybrid beacons shall be used only in conjunction with signs to warn and control
traffic at an unsignalized location where emergency vehicles enter or cross a street or highway. Emergency-
vehicle hybrid beacons shall be actuated only by authorized emergency or maintenance personnel.

Guidance:
02 Emergency-vehicle hybrid beacons should only be used when all of the following criteria are satisfied:

A. The conditions justifying an emergency-vehicle traffic control signal (see Section 4M.01) are met;

B. An engineering study, considering the road width, approach speeds, and other pertinent factors,
determines that emergency-vehicle hybrid beacons can be designed and located in compliance with the
requirements contained in this Chapter and in Section 4S.01, such that they effectively warn and control
traffic at the location; and

C. The location is not at or within 100 feet from an intersection or driveway where the side road or driveway
is controlled by a STOP or YIELD sign.

Section 4N.02 Design of Emergency-Vehicle Hybrid Beacons
Standard:

01 Except as otherwise provided in this Section, an emergency-vehicle hybrid beacon shall meet the
requirements of this Manual.

0 An emergency-vehicle hybrid beacon face shall consist of three signal sections, with a CIRCULAR
YELLOW signal indication centered below two horizontally-aligned CIRCULAR RED signal indications
(see Figure 4N-1).

03 At least two emergency-vehicle hybrid beacon faces shall be installed for each approach of the
major street.

Guidance:
04 On approaches having posted or statutory speed limits or 85th-percentile speeds in excess of 40 mph, and on

approaches having traffic or operating conditions that would tend to obscure visibility of roadside beacon faces,
both of the minimum of two emergency-vehicle hybrid beacon faces should be installed over the roadway.

05 On multi-lane approaches having posted or statutory speed limits or 85th-percentile speeds of 40 mph or
less, either an emergency-vehicle hybrid beacon face should be installed on each side of the approach (if a
median of sufficient width exists) or at least one of the emergency-vehicle hybrid beacon faces should be installed
over the roadway.

06 An emergency-vehicle hybrid beacon should comply with the signal face location provisions described in
Sections 4D.05 through 4D.10.

Standard:

or Stop lines and EMERGENCY SIGNAL—STOP ON FLASHING RED (R10-14 or R10-14a) signs (see
Section 2B.59) shall be used with emergency-vehicle hybrid beacons for each approach of the major street.

Figure 4N-1. Sequence for an Emergency-Vehicle Hybrid Beacon

Legend
. SY Steady yellow
Y

FY sY FY Flashing yellow
FR Flashing red

1. Dark until activated 2. Flashing yellow 3. Steady yellow
upon activation

~ - < s -
H N
Note: An optional steady red clearance

4. Alternating flashing red during egress 5. Dark again interval may be used after Interval 3
of the emergency vehicle(s) until activated and before Interval 4.
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Option:
08 If needed for extra emphasis, a STOP HERE ON FLASHING RED (R10-14b) sign (see Section 2B.59) may be
installed with an emergency-vehicle hybrid beacon.

09 Emergency-vehicle hybrid beacons may be equipped with a light or other display visible to the operator of the
egressing emergency vehicle to provide confirmation that the beacons are operating.

10 Emergency-vehicle hybrid beacons may be supplemented with an advance warning sign, which may also be
supplemented with a Warning Beacon (see Section 4S.03).

Guidance:

11 If a Warning Beacon is used to supplement the advance warning sign, it should be programmed to flash only
when the emergency-vehicle hybrid beacon is not in the dark mode.

Section 4N.03 Operation of Emergency-Vehicle Hybrid Beacons
Standard:

01 Emergency-vehicle hybrid beacons shall be placed in a dark mode (no indications displayed) during
periods between actuations.

0 Upon actuation by authorized emergency personnel, the emergency-vehicle hybrid beacon faces
shall each display a flashing yellow signal indication, followed by a steady yellow change interval, prior
to displaying two CIRCULAR RED signal indications in an alternating flashing array for a duration of
time adequate for egress of the emergency vehicles (see Figure 4N-1). The alternating flashing red signal
indications shall only be displayed when it is required that drivers on the major street stop and then
proceed subject to the rules applicable after making a stop at a STOP sign. Upon termination of the flashing
red signal indications, the emergency-vehicle hybrid beacons shall revert to a dark mode (no indications
displayed) condition.

Guidance:

03 The duration of the flashing yellow interval should be determined by engineering judgment.
Standard:

04 The duration of the steady yellow change interval shall be determined using engineering practices in
accordance with the provisions in Section 4F.17.
Guidance:

05 A yellow change interval should have a minimum duration of 3 seconds and a maximum duration of 6
seconds (see Section 4F.17). The longer intervals should be reserved for use on approaches with higher speeds.
Option:

06 A steady red clearance interval may be used after the steady yellow change interval.

Guidance:

o7 An emergency-vehicle hybrid beacon that is located 200 feet or less from an active grade crossing should be

preempted in accordance with the applicable provisions in Sections 4F.19 and 8D.009.
Standard:
08 If an emergency-vehicle hybrid beacon is placed into a flashing mode by a conflict monitor (malfunction

management unit) or by a manual switch, the emergency-vehicle hybrid beacon faces shall display flashing
yellow signal indications to each approach of the major street.
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CHAPTER 40. TRAFFIC CONTROL SIGNALS FOR ONE-LANE, TWO-WAY FACILITIES

Section 40.01 Application of Traffic Control Signals for One-Lane, Two-Way Facilities
Support:

o1 A traffic control signal at a narrow bridge, tunnel, or roadway section that is not of sufficient width for two
opposing vehicles to pass is a special signal that alternates which direction of travel is permitted to proceed.

02 Temporary traffic control signals (see Sections 4D.11 and 6L.01) are the most frequent application of traffic
control signals for one-lane, two-way facilities.
Guidance:

03 Sight distance across or through the one-lane, two-way facility should be considered as well as the approach
speed and sight distance approaching the facility when determining whether traffic control signals should be
installed.

Option:
04 At a narrow bridge, tunnel, or roadway section where a traffic control signal is not justified under the

conditions of Chapter 4C, a traffic control signal may be used if gaps in opposing traffic do not permit the flow of
traffic through the one-lane section of roadway.

Section 40.02 Design of Traffic Control Signals for One-L ane, Two-Way Facilities
Standard:
01 The provisions of Chapters 4D through 4G shall apply to traffic control signals for one-lane, two-way
facilities, except that:
A. The durations of the red clearance intervals shall be adequate to clear the one-lane section of
conflicting vehicles; and
B. Adequate means, such as interconnection, shall be provided to prevent conflicting signal indications,
such as green and green, at opposite ends of the section.

Section 40.03 Operation of Traffic Control Signals for One-Lane, Two-Way Facilities
Guidance:

01 Traffic control signals at one-lane, two-way facilities should operate in a manner consistent with traffic
requirements.

02 Adequate time should be provided to allow traffic to clear the narrow facility before opposing traffic is
allowed to move. Engineering judgment should be used to determine the proper timing for the signal.
Standard:

03 When in the flashing mode, the signal indications shall flash red.
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CHAPTER 4P. TRAFFIC CONTROL SIGNALS FOR FREEWAY ENTRANCE RAMPS

Section 4P.01 Application of Freeway Entrance Ramp Control Signals
Support:

o1 Ramp control signals are traffic control signals that control the flow of traffic entering the freeway facility.
This is often referred to as “ramp metering.”

0 Freeway entrance ramp control signals are sometimes used if controlling traffic entering the freeway could
reduce the total expected delay to traffic in the freeway corridor, including freeway ramps and local streets.
Guidance:

03 The installation of ramp control signals should be preceded by an engineering study of the physical and traffic

conditions on the highway facilities likely to be affected. The study should include the ramps and ramp connections
and the surface streets that would be affected by the ramp control, as well as the freeway section concerned.

Support:

04 Information on conditions that might justify freeway entrance ramp control signals, factors to be evaluated in
traffic engineering studies for ramp control signals, design of ramp control signals, and operation of ramp control
signals can be found in the FHWA’s “Ramp Management and Control Handbook.”

Section 4P.02 Design of Freeway Entrance Ramp Control Signals
Standard:

01 Ramp control signals shall meet all of the standard design specifications for traffic control signals,
except as otherwise provided in this Section.

0 The signal face for freeway entrance ramp control signals shall be either a two-section signal face
containing red and green signal indications or a three-section signal face containing red, yellow, and green
signal indications.

Option:
03 Ramp control signals may be placed in the dark mode (no indications displayed) when not in use.

04 Ramp control signals may be used to control some, but not all, lanes on a ramp, such as when non-metered
HOV bypass lanes are provided on a ramp.

Standard:

05 If only one controlled lane is present on an entrance ramp, or if more than one controlled lane is present
on an entrance ramp and the ramp control signals are operated such that green signal indications are
always displayed simultaneously to all of the controlled lanes on the ramp, then a minimum of two signal
faces per ramp shall face entering traffic.

06 If two controlled lanes are present on an entrance ramp and the ramp control signals are operated such
that green signal indications are not always displayed simultaneously to both of the controlled lanes on the
ramp, then one signal face shall be provided over the approximate center of each separately-controlled lane.

o7 If three or more controlled lanes are present on an entrance ramp and the ramp control signals are
operated such that green signal indications are not always displayed simultaneously to all of the controlled
lanes on the ramp, then one signal face shall be provided over the approximate center of each separately-
controlled lane.

Guidance:

08 Additional side-mounted signal faces should be considered for ramps with three or more separately-
controlled lanes.

Option:
09 For entrance ramps with only one controlled lane, the two required signal faces may both be mounted at the
side of the roadway on a single pole (as a specific exception to the normal 8-foot minimum lateral separation

of signal faces required by Section 4D.07), with the lower signal face installed at a minimum mounting height
of 4.5 feet.

10 For entrance ramps with two or more controlled lanes, if two signal faces are installed for the right-hand lane
or for the left-hand lane, the two signal faces for that lane may both be mounted at the closest side of the roadway
on a single pole (as a specific exception to the normal 8-foot minimum lateral separation of signal faces required
by Section 4D.07), with the lower signal face installed at a minimum mounting height of 4.5 feet.

Guidance:

11 Ramp control signals should be located and designed to minimize their viewing by mainline freeway traffic.

December 2025 Sect. 4P.01 to 4P.02




Page 746 IMUTCD 11th Edition

12 Regulatory signs with legends appropriate to the control, such as XX VEHICLE(S) PER GREEN or
XX VEHICLE(S) PER GREEN EACH LANE (see Section 2B.61), should be installed.

13 When ramp control signals are installed on a freeway-to-freeway ramp, special consideration should be
given to assuring adequate visibility of the ramp control signals, and multiple advance warning signs with
flashing Warning Beacons should be installed to warn road users of the metered operation.

Section 4P.03 Operation of Freeway Entrance Ramp Control Signals
Guidance:

01 Operational strategies for ramp control signals, such as periods of operation, metering rates and algorithms,
and queue management, should be determined by the operating agency prior to the installation of the ramp
control signals and should be closely monitored and adjusted as needed thereafter.

0 When the ramp control signals are operated only during certain periods of the day, a RAMP METERED
WHEN FLASHING (W3-8) sign (see Section 2C.37) should be installed in advance of the ramp control signal
near the entrance to the ramp, or on the arterial on the approach to the ramp, to alert road users to the presence
and operation of ramp meters.

Standard:

03 The RAMP METERED WHEN FLASHING sign shall be supplemented with a Warning Beacon
(see Section 4S.03) that flashes when the ramp control signal is in operation (controlling the flow of traffic
entering the freeway). Flashing light-emitting diode (LED) units shall not be used within the legend or
border of the sign.
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CHAPTER 4Q. TRAFFIC CONTROL FOR MOVABLE BRIDGES

Section 4Q.01 Application of Traffic Control for Movable Bridges
Support:

o1 Traffic signals for movable bridges are a special type of highway traffic signal installed at movable bridges to
notify road users to stop because of a road closure rather than alternately controlling the flow of conflicting traffic
movements. The signals are operated in coordination with the opening and closing of the movable bridge, and with
the operation of movable bridge warning and resistance gates, or other devices and features used to warn, control,
and stop traffic.

02 Movable bridge warning gates installed at movable bridges decrease the likelihood of vehicles and pedestrians
passing the stop line and entering an area where potential hazards exist because of bridge operations.

03 A movable bridge resistance gate is sometimes used at movable bridges and located downstream of the
movable bridge warning gate. A movable bridge resistance gate provides a physical deterrent to road users when
placed in the appropriate position. The movable bridge resistance gates are considered a design feature and not a
traffic control device; requirements for them are contained in AASHTO’s “Standard Specifications for Movable
Highway Bridges.”

Standard:
04 Traffic control at movable bridges shall include both signals and gates, except in the following cases:

A. Neither is required if other traffic control devices or measures considered appropriate are used
under either of the following conditions:

1.  On low-volume roads (roads of less than 400 vehicles average daily traffic), or
2. At manually-operated bridges if electric power is not available.

Only signals are required in urban areas if intersecting streets or driveways make gates ineffective.
Only movable bridge warning gates are required if a traffic control signal that is controlled as
part of the bridge operations exists within 500 feet of the movable bridge resistance gates and no
intervening traffic entrances exist.

Ow

Section 4Q.02 Design and Location of Movable Bridge Signals and Gates
Standard:

01 The signal faces and mountings of movable bridge signals shall comply with the provisions of Chapters
4D through 4G except as provided in this Section.

02 Signal faces with 12-inch diameter signal indications shall be used for all new movable bridge signals.
Option:
03 Existing signal faces with 8-inch diameter lenses may be retained for the remainder of their useful service life.
Standard:
04 Since movable bridge operations cover a variable range of time periods between openings, the signal
faces shall be one of the following types:
A. Three-section signal faces with red, yellow, and green signal indications; or
B. Two one-section signal faces with red signal indications in a vertical array separated by a STOP
HERE ON RED (R10-6) sign (see Section 2B.59).

05 Regardless of which signal type is selected, at least two signal faces shall be provided for each approach
to the movable span and a stop line (see Section 3B.19) shall be installed to indicate the point behind which
vehicles are required to stop.

Guidance:
06 If movable bridge operation is frequent, the use of three-section signal faces should be considered.
o7 Insofar as practicable, the height and lateral placement of signal faces should comply with the requirements

for other traffic control signals in accordance with Chapter 4D. They should be located no more than 50 feet in
advance of the movable bridge warning gate.

Option:
08 Movable bridge signals may be supplemented with audible warning devices to provide additional warning to
drivers and pedestrians.
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Guidance:

09 A DRAW BRIDGE (W3-6) sign (see Section 2C.36) should be used in advance of movable bridge signals and
gates to give warning to road users, except in urban conditions where such signing would not be practical.
Standard:

10 If physical conditions prevent a road user from having a continuous view of at least two signal
indications for the distance specified in Table 4D-2, an auxiliary device (either a supplemental signal face or
the DRAW BRIDGE (W3-6) sign to which has been added a Warning Beacon that is interconnected with
the movable bridge controller unit) shall be provided in advance of movable bridge signals and gates.
Option:

11 The DRAW BRIDGE (W3-6) sigh may be supplemented by a Warning Beacon (see Section 4S.03).

Support:

12 If two sets of gates (both a warning and a resistance gate) are used for a single direction, highway traffic
signals are not required to accompany the resistance gate nearest the span opening.
Standard:

13 Movable bridge warning gates, if used, shall be at least standard railroad size, striped with 16-inch
alternate vertical, fully-reflectorized red and white stripes. Flashing red lights in accordance with the
Standards for those on railroad gates (see Section 8D.03) shall be included on the gate arm and they shall
only be operated if the gate is closed or in the process of being opened or closed.

Guidance:

14 In the horizontal position, the top of the gate should be approximately 4 feet above the pavement.

15 Movable bridge warning gates should be of lightweight construction. In its normal upright position, the gate
arm should provide adequate lateral clearance.

Option:

16 The movable bridge resistance gates may be delineated, if practical, in a manner similar to the movable bridge
warning gate.
Guidance:

17 Movable bridge warning gates, if used, should extend at least across the full width of the approach lanes
if movable bridge resistance gates are used. On divided highways in which the roadways are separated by a
barrier median, movable bridge warning gates, if used, should extend across all roadway lanes approaching the
span openings.

18 If movable bridge resistance gates are not used on undivided highways, movable bridge warning gates, if
used, should extend across the full width of the roadway.

Option:

19 A single full-width gate or two half-width gates may be used.
Support:

20 The locations of movable bridge signals and gates are determined by the location of the movable bridge
resistance gate (if used) rather than by the location of the movable spans. The movable bridge resistance gates
for high-speed highways are preferably located 50 feet or more from the span opening except for bascule and lift
bridges, where they are often attached to, or are a part of, the structure.

Guidance:
21 Except where physical conditions make it impracticable, movable bridge warning gates should be located

100 feet or more from the movable bridge resistance gates or, if movable bridge resistance gates are not used,
100 feet or more from the movable span.

2 On bridges or causeways that cross a long reach of water and that might be hit by large marine vessels,
within the limits of practicality, traffic should not be halted on a section of the bridge or causeway that is subject
to impact.

23 In cases where it is impractical to halt traffic on a span that is not subject to impact, traffic should be halted
at least one span from the opening. If traffic is halted by signals and gates more than 330 feet from the movable
bridge warning gates (or from the span opening if movable bridge warning gates are not used), a second set of
gates should be installed approximately 100 feet from the gate or span opening.

2 If the movable bridge is close to a grade crossing and traffic might possibly be stopped on the crossing as a
result of the bridge opening, a traffic control device should notify the road users to not stop on the railroad tracks.
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Section 4Q.03 Operation of Movable Bridge Signals and Gates

Standard:

o1 Traffic control devices at movable bridges shall be coordinated with the movable spans, so that the
signals, gates, and movable spans are controlled by the bridge tender through an interlocked control.

02 If the three-section type of signal face is used, the green signal indication shall be displayed at all times
between bridge openings, except that if the bridge is not expected to open during continuous periods in
excess of 5 hours, a flashing yellow signal indication shall be permitted to be used. The signal shall display
a steady red signal indication when traffic is required to stop. The duration of the yellow change interval
between the display of the green and steady red signal indications, or flashing yellow and steady red signal
indications, shall be determined using engineering practices (see Section 4F.17).

03 If the vertical array of red signal indications is the type of signal face selected, the red signal indications
shall flash alternately only when traffic is required to stop.
Guidance:

04 Traffic control signals on adjacent streets and highways should be interconnected with the movable bridge
control if indicated by engineering judgment. When such interconnection is provided, the traffic control signals
at adjacent intersections should be preempted by the operation of the movable bridge in the manner described in
Section 4F.19.
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CHAPTER 4R. HIGHWAY TRAFFIC SIGNALS AT TOLL PLAZAS

Section 4R.01 Traffic Signals at Toll Plazas
Standard:

o1 Traffic control signals or devices that closely resemble traffic control signals that use red or green
circular indications shall not be used at toll plazas to indicate the open or closed status of the toll
plaza lanes.
Guidance:

02 Traffic control signals or devices that closely resemble traffic control signals that use red or green circular
indications should not be used for new or reconstructed installations at toll plazas to indicate the success
or failure of electronic toll payments or to alternately direct drivers making cash toll payments to stop and
then proceed.

Section 4R.02 Lane-Use Control Signals at or Near Toll Plazas
Standard:

01 Lane-use control signals used at toll plazas shall comply with the provisions of Chapter 4T except as
otherwise provided in this Section.

0 At toll plazas with multiple lanes where one or more lanes is sometimes closed to traffic, a lane-use
control signal shall be installed above the center of each toll plaza lane to indicate the open or closed status
of the controlled lane.

Option:

03 The bottom of the signal housing of a lane-use control signal above a toll plaza lane having a canopy may be

mounted lower than 15 feet above the pavement, but not lower than the vertical clearance of the canopy structure.

04 Lane-use control signals may also be used to indicate the open or closed status of an Open-Road ETC lane as
a supplement to other devices used for the temporary closure of a lane (see Part 6).

Section 4R.03 Warning Beacons at Toll Plazas
Standard:

01 Warning Beacons used at toll plazas shall comply with the provisions of Chapter 4S except as otherwise
provided in this Section.
Guidance:

0 Warning Beacons, if used with a toll plaza canopy sign (see Section 2F.16) to assist drivers of such vehicles
in locating the dedicated ETC Account-Only lane(s), should be installed in a manner such that the beacons are
distinctly separate from the lane-use control signals (see Section 4T.01) for the toll plaza lane.

Option:

03 Warning Beacons that are mounted on toll plaza islands, behind impact attenuators in front of toll plaza
islands, and/or on toll booth pylons (ramparts) to identify them as objects in the roadway may be mounted at a
height that is appropriate for viewing in a toll plaza context, even if that height is lower than the normal minimum
of 8 feet above the pavement.
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CHAPTER 4S. FLASHING BEACONS

Section 4S.01 General Design and Operation of Flashing Beacons
Support:

o1 A flashing beacon is a highway traffic signal with one or more signal sections that operates in a flashing mode.
It can provide traffic control when used as an intersection control beacon (see Section 4S.02) or it can provide
warning when used in other applications (see Sections 4S.03, 4S.04, and 4S.05).

Standard:

02 Flashing beacon units, their mountings, signal visors, and backplates shall comply with the provisions of
Chapters 4D and 4E, except as otherwise provided in this Chapter.

03 Beacons shall be flashed at a rate of not less than 50 or more than 60 times per minute. The illuminated
period of each flash shall be a minimum of %2 and a maximum of %3 of the total cycle.

04 A beacon shall not be included within the border of a sign except for Interchange Exit Direction signs
with advisory speed panels (see Section 2E.25).

05 There shall be two nominal diameter sizes for flashing beacon signal indications: 8 inches and 12 inches.
Guidance:

06 If used to supplement a warning or regulatory sign, the edge of the beacon signal housing should normally
be located no closer than 12 inches outside of the nearest edge of the sign or from the nearest edge of any of the
signs and plaques in a sign assembly.

Option:

o7 An automatic dimming device may be used to reduce the brilliance of flashing yellow signal indications
during night operation.

08 Backplates (see Section 4D.06) may be used with flashing beacons.

Section 4S.02 Intersection Control Beacon
Standard:

01 An Intersection Control Beacon shall consist of one or more signal faces directed toward each approach
to an intersection. Each signal face shall consist of one or more signal sections of a standard traffic signal
face, with flashing CIRCULAR YELLOW or CIRCULAR RED signal indications in each signal face. They
shall be installed and used only at an intersection to control two or more directions of travel.

02 Application of Intersection Control Beacon signal indications shall be limited to the following:

A. Yellow on one route (normally the major street) and red for the remaining approaches that are
controlled by STOP signs, or
B. Red for all approaches (if all of the intersection approaches are controlled by STOP signs).

03 Flashing yellow signal indications shall not face conflicting vehicular approaches.

04 A STOP sign (see Section 2B.04) shall be used on approaches to which a flashing red signal indication is
displayed on an Intersection Control Beacon.

05 If two horizontally-aligned red signal indications are used on an approach for an Intersection Control
Beacon, they shall be flashed simultaneously to avoid being confused with grade crossing flashing-light
signals. If two vertically-aligned red signal indications that have a physical separation between them are
used on an approach for an Intersection Control Beacon, they shall be flashed alternately.

06 Twelve-inch signal indications shall be used for Intersection Control Beacons facing approaches where:

A. Road users view both Intersection Control Beacon and lane-use control signal indications
simultaneously; or

B. The nearest Intersection Control Beacon signal face is more than 120 feet beyond the stop line,
unless a supplemental near-side Intersection Control Beacon signal face is provided.

Guidance:
o7 Twelve-inch signal indications should be used for Intersection Control Beacons facing approaches where:

A. The posted or statutory speed limit or the 85th-percentile approach speed is higher than 40 mph, or

B. Where only post-mounted flashing beacon signal faces are used.

08 An Intersection Control Beacon should not be mounted on a pedestal in the roadway unless the pedestal is
within the confines of a traffic or pedestrian island.

December 2025 Sect. 4S.01 to 4S.02




Page 752 IMUTCD 11th Edition

Option:

09 Supplemental signal indications may be used on one or more approaches in order to provide adequate visibility
to approaching road users.

10 Intersection Control Beacons may be used at intersections where traffic or physical conditions do not justify
conventional traffic control signals but crash rates indicate the possibility of a special need.

11 An Intersection Control Beacon is generally located over the center of an intersection; however, it may be used
at other suitable locations.

Section 4S.03 Warning Beacon
Support:
01 Typical applications of Warning Beacons include the following:

A. As supplemental emphasis to signs or object markers on or in front of obstructions that are in or
immediately adjacent to the roadway;

As supplemental emphasis to warning signs;

As emphasis for midblock crosswalks;

As supplemental emphasis to regulatory signs, except STOP, DO NOT ENTER, WRONG WAY, and
SPEED LIMIT signs; and

In conjunction with a regulatory or warning sign that includes the phrase WHEN FLASHING in its legend
or on a supplemental plaque to indicate that the regulation is in effect or that the condition is present
only at certain times. Section 2A.12 prohibits the use flashing light-emitting diode (LED) units within
the legend or border of the sign in conjunction with the phrase WHEN FLASHING in its legend or on a
supplemental plaque.

Standard:

0 A Warning Beacon shall consist of one or more signal sections of a standard traffic signal face with a
flashing CIRCULAR YELLOW signal indication in each signal section.

03 A Warning Beacon shall be used only to supplement an appropriate warning or regulatory sign
or marker.

04 Warning Beacons, if used at intersections, shall not face conflicting vehicular approaches.
Guidance:

05 The condition or regulation justifying Warning Beacons should largely govern their location with respect
to the roadway.

06 If an obstruction is in or adjacent to the roadway, illumination of the lower portion or the beginning of
the obstruction or illumination of the sign on or in front of the obstruction, in addition to the beacon, should
be considered.

o7 Warning Beacons should be operated only during those periods or times when the condition or
regulation exists.

Option:
08 If Warning Beacons have more than one signal section, they may be flashed either alternately or
simultaneously.

09 A Warning Beacon interconnected with a traffic signal controller assembly may be used with a BE
PREPARED TO STOP (W3-4) sign and a WHEN FLASHING (W16-13P) plaque (see Section 2C.35).

10 Warning Beacons that are actuated by pedestrians, bicyclists, or other road users may be used as appropriate
to provide additional warning to vehicles approaching a crossing or other location.

Guidance:

11 An audible information device should be used with pedestrian-actuated Warning Beacons to assist
pedestrians with vision disabilities.

Standard:

12 If an audible information device is used in conjunction with a pedestrian-actuated Warning Beacon
at a pedestrian crossing, the audible information device shall not use vibrotactile indications or percussive
indications.

Guidance:

13 If an audible information device is used in conjunction with a pedestrian-actuated Warning Beacon at a
pedestrian crossing, the audible message should be a speech message that says, “Warning lights are flashing.”
The audible message should be spoken twice.

m OOw
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Section 4S.04 Speed Limit Sign Beacon
Standard:
01 A Speed Limit Sign Beacon shall be used only to supplement a Speed Limit sign.

02 A Speed Limit Sign Beacon shall consist of one or more signal sections of a standard traffic control
signal face, with a flashing CIRCULAR YELLOW signal indication in each signal section. If two or more
signal indications are used, they shall be alternately flashed.

Option:
03 A Speed Limit Sign Beacon may be used with a fixed or variable Speed Limit sign. If applicable, a flashing

Speed Limit Sign Beacon (with an appropriate accompanying sign) may be used to indicate that the displayed
speed limit is in effect.

Section 4S.05 Stop Beacon
Standard:

01 A Stop Beacon shall be used only to supplement a STOP sign, a DO NOT ENTER sign, or a
WRONG WAY sign.

02 A Stop Beacon shall consist of one or more signal sections of a standard traffic signal face with a
flashing CIRCULAR RED signal indication in each signal section. If two horizontally-aligned signal
indications are used for a Stop Beacon, they shall be flashed simultaneously to avoid being confused with
grade crossing flashing-light signals. If two vertically-aligned signal indications are used for a Stop Beacon,
they shall be flashed alternately.

Guidance:

03 The edge of the signal housing of a Stop Beacon should be not less than 12 inches or more than 24 inches
from the nearest edge of the STOP sign, DO NOT ENTER sign, or WRONG WAY sign that it supplements.
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CHAPTER 4T. LANE-USE CONTROL SIGNALS

Section 4T.01 Application of Lane-Use Control Signals
Support:

o1 Lane-use control signals are special overhead signals that permit or prohibit the use of specific lanes of a street
or highway or that indicate the impending prohibition of their use. Lane-use control signals are distinguished by
placement of special signal faces over a certain lane or lanes of the roadway, over a shoulder where driving is
permitted at certain times, and by their distinctive shapes and symbols. Supplementary signs are sometimes used
to explain their meaning and intent.

02 Lane-use control signals are most commonly used for reversible lane control, but are also used in certain non-
reversible-lane applications and for toll plaza lanes (see Section 4R.02).

Guidance:

03 An engineering study should be conducted to determine whether a reversible lane operation can be controlled
satisfactorily by static signs (see Section 2B.34) or whether lane-use control signals are necessary. Lane-use
control signals should be used to control reversible lane operations if any of the following conditions are present:

A. More than one lane is reversed in direction;

B. Two-way or one-way left turns are allowed during peak-period reversible operations, but those turns are
from a different lane than used during off-peak periods;

C. Other unusual or complex operations are included in the reversible lane pattern;

D. Demonstrated crash experience occurring with reversible lane operation controlled by static signs that
can be corrected by using lane-use control signals at the times of transition between peak and off-peak
patterns; and/or

E. An engineering study indicates that the safety and efficiency of the traffic operations of a reversible lane
system would be improved by lane-use control signals.

Standard:

04 Pavement markings (see Section 3B.04) shall be used in conjunction with reversible lane control signals.

Option:

05 Lane-use control signals may also be used if there is no intent or need to reverse lanes, but there is a need to
indicate the open or closed status of one or more lanes, such as:

A.

B.
C.
D.

On a freeway, if it is desired to close certain lanes at certain hours to facilitate the merging of traffic from
a ramp or other freeway;

On a freeway, near its terminus, to indicate a lane that ends;

On a freeway or long bridge, to indicate that a lane may be temporarily blocked by a crash, breakdown,
construction or maintenance activities, or similar temporary conditions; and

On a conventional road or driveway, at access or egress points to or from a facility, such as a parking
garage, where one or more lanes of the access or egress are opened or closed at various times.

06 A USE LANE(S) WITH GREEN ARROW (R10-8) sign (see Section 2B.59) may be used in conjunction with
lane-use control signals.

Section 4T.02 Meaning of Lane-Use Control Signal Indications
Standard:
01 The meanings of lane-use control signal indications (see Figure 4T-1) shall be as follows:

A.

B.

A steady DOWNWARD GREEN ARROW signal indication shall mean that the lane which the
arrow signal indication is located over is open to vehicle travel in that direction.

A steady YELLOW X signal indication shall mean that the lane which the Yellow X signal
indication is located over is about to be closed to vehicle traffic in that direction and shall be
followed by a steady RED X signal indication (either within the same signal face or in a downstream
signal face).

A steady RED X signal indication shall mean that the lane which the Red X signal indication is
located over is closed to vehicle traffic in the direction viewed by the road user.

A steady WHITE TWO-WAY LEFT-TURN ARROW signal indication shall mean that the lane
which the turning arrows indication is located over is open to traffic making a left turn from either
direction of travel, but not for through travel.

A steady WHITE ONE-WAY LEFT-TURN ARROW signal indication shall mean that the lane
which the turning arrow indication is located over is open to traffic making a left turn in that
direction (without opposing turns in the same lane), but not for through travel.
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Figure 4T-1. Lane-Use Control Signal Indications

XN

Downward Yellow X Red X White Two-Way White One-Way
Green Arrow Left-Turn Arrows Left-Turn Arrow

Section 4T.03 Design of Lane-Use Control Signals
Standard:

01 All lane-use control signal indications shall be in units with rectangular signal faces and shall have
opaque backgrounds. Except as provided in Paragraph 13 of this Section, the nominal minimum height
and width of each DOWNWARD GREEN ARROW, YELLOW X, and RED X signal face shall be 18
inches for typical applications. Except as provided in Paragraph 13 of this Section, the WHITE TWO-WAY
LEFT-TURN ARROW and WHITE ONE-WAY LEFT-TURN ARROW signal faces shall have a nominal
minimum height and width of 30 inches.

02 Each lane to be reversed or closed shall have signal faces with at least a DOWNWARD GREEN
ARROW and a RED X symbol.

03 Each reversible-lane that also operates as a two-way or one-way left-turn lane during certain periods
shall have signal faces that also include the applicable WHITE TWO-WAY LEFT-TURN ARROW or
WHITE ONE-WAY LEFT-TURN ARROW symbol.

04 Each non-reversible-lane immediately adjacent to a reversible-lane shall have signal indications that
display a DOWNWARD GREEN ARROW to traffic traveling in the permitted direction and a RED X to
traffic traveling in the opposite direction.

05 If in separate signal sections, the relative positions, from left to right, of the signal indications shall
be RED X, YELLOW X, DOWNWARD GREEN ARROW, WHITE TWO-WAY LEFT-TURN ARROW,
WHITE ONE-WAY LEFT-TURN ARROW.

Guidance:

06 The color of lane-use control signal indications should be clearly visible for at least 2,300 feet at all times
under normal atmospheric conditions, unless otherwise physically obstructed.

o7 Lane-use control signal faces should be located approximately over the center of the controlled lane.

08 If the area to be controlled is more than 2,300 feet in length, or if the vertical or horizontal alignment is
curved, intermediate lane-use control signal faces should be located over each controlled lane at frequent
intervals. This location should be such that road users will at all times be able to see at least one signal
indication and preferably two along the roadway, and will have a definite indication of the lanes specifically
reserved for their use.

09 All lane-use control signal faces should be located in a straight line across the roadway approximately at
right angles to the roadway alignment.

10 On roadways having intersections controlled by traffic control signals, the lane-use control signal face
should be located sufficiently far in advance of or beyond such traffic control signals to prevent them from being
misconstrued as traffic control signals.

Standard:

11 Except as provided in Paragraph 12 of this Section, the bottom of the signal housing of any lane-use
control signal face shall be a minimum of 15 feet and a maximum of 19 feet above the pavement grade.
Option:

12 The bottom of a lane-use control signal housing may be lower than 15 feet above the pavement if it is mounted
on a canopy or other structure over the pavement, but not lower than the vertical clearance of the structure.

13 Except for lane-use control signals at toll plazas (see Section 4R.02), lane-use control signal faces with
nominal height and width of 12 inches for the DOWNWARD GREEN ARROW, YELLOW X, and RED X signal
faces, and lane-use control signal faces with nominal height and width of 18 inches for the WHITE TWO-WAY
LEFT-TURN ARROW and WHITE ONE-WAY LEFT-TURN ARROW signal faces may be used in areas with
minimal visual clutter and with speeds of less than 40 mph.
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14 Other sizes of lane-use control signal faces larger than 18 inches with proportional dimensions and with
message recognition distances appropriate to signal spacing may be used for the DOWNWARD GREEN
ARROW, YELLOW X, and RED X signal faces.

15 Non-reversible lanes not immediately adjacent to a reversible-lane on any street so controlled may also
be provided with signal indications that display a DOWNWARD GREEN ARROW to traffic traveling in the
permitted direction and a RED X to traffic traveling in the opposite direction.

16 The signal indications provided for each lane may be in separate signal sections or may be superimposed in
the same signal section.

Section 4T.04 Operation of Lane-Use Control Signals
Standard:

01 All lane-use control signals shall be coordinated so that all the signal indications along the controlled
section of roadway are operated uniformly and consistently. The lane-use control signal system shall be
designed to reliably guard against showing any prohibited combination of signal indications to any traffic at
any point in the controlled lanes.

02 For reversible lane control signals, the following combination of signal indications shall not be
simultaneously displayed over the same lane to both directions of travel:

DOWNWARD GREEN ARROW in both directions,

YELLOW X in both directions,

WHITE ONE-WAY LEFT-TURN ARROW in both directions,

DOWNWARD GREEN ARROW in one direction and YELLOW X in the other direction,

WHITE TWO-WAY LEFT-TURN ARROW or WHITE ONE-WAY LEFT-TURN ARROW in one
direction and DOWNWARD GREEN ARROW in the other direction,

WHITE TWO-WAY LEFT-TURN ARROW in one direction and WHITE ONE-WAY LEFT-TURN
ARROW in the other direction, and

G. WHITE ONE-WAY LEFT-TURN ARROW in one direction and YELLOW X in the other direction.

03 A moving condition in one direction shall be terminated either by the immediate display of a RED X
signal indication or by a YELLOW X signal indication followed by a RED X signal indication.

04 In either case, the duration of the RED X signal indication shall be an appropriate duration to allow
traffic time to vacate the lane before any moving condition is allowed in the opposing direction.

05 Whenever a DOWNWARD GREEN ARROW signal indication is changed to a WHITE TWO-WAY
LEFT-TURN ARROW signal indication, the RED X signal indication shall continue to be displayed to
the opposite direction of travel for an appropriate duration to allow traffic time to vacate the lane being
converted to a two-way left-turn lane.

06 If an automatic control system is used, a manual control to override the automatic control shall
be provided.

Guidance:

o7 The type of control provided for reversible lane operation should be such as to permit either automatic or
manual operation of the lane-use control signals.

Standard:

08 If used, lane-use control signals shall be operated continuously, except that lane-use control signals
that are used only for special events or other infrequent occurrences and lane-use control signals on non-
reversible freeway lanes are permitted to be darkened when not in operation. The change from normal
operation to non-operation shall occur only when the lane-use control signals display signal indications that
are appropriate for the lane use that applies when the signals are not operated. The lane-use control signals
shall display signal indications that are appropriate for the existing lane use when changed from non-
operation to normal operations. Also, traffic control devices shall clearly indicate the proper lane use when
the lane-use control signals are not in operation.

Support:

09 Section 2B.34 contains additional information concerning considerations involving left-turn prohibitions in
conjunction with reversible lane operations. Section 2G.24 contains additional information concerning lane-use
control signals used for part-time travel on a shoulder. Section 2G.25 contains additional information concerning
lane-use control signals used for active lane management on freeways and expressways.

T mooOw>
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CHAPTER 4U. IN-ROADWAY WARNING LIGHTS

Section 4U.01 Application of In-Roadway Warning Lights
Support:

o1 In-Roadway Warning Lights are special types of highway traffic signals installed in the roadway surface to
warn road users that they are approaching a condition on or adjacent to the roadway that might not be readily
apparent and might require the road users to reduce their speed and/or come to a stop. This includes situations
warning of marked school crosswalks, marked midblock crosswalks, marked crosswalks on uncontrolled
approaches, marked crosswalks in advance of roundabouts as described in Chapter 3D, and other roadway
situations involving pedestrian crossings.

Standard:
02 In-Roadway Warning Lights shall not be used for any application that is not described in this Chapter.
03 When used, In-Roadway Warning Lights shall be flashed and shall not be steadily illuminated.
Support:

04 Steadily illuminated lights installed in the roadway surface are considered to be internally illuminated raised
pavement markers (see Section 3B.14).

Option:

05 In-Roadway Warning Lights may be flashed in a manner that includes a continuous flash of varying intensity
and time duration that is repeated to provide a flickering effect (see Section 4U.02).
Guidance:

06 If used, In-Roadway Warning Lights should not exceed a height of % inch above the roadway surface.

Section 4U.02 In-Roadway Warning Lights at Crosswalks
Option:

01 In-Roadway Warning Lights may be installed at certain marked crosswalks, based on an engineering study or
engineering judgment, to provide additional warning to road users.

Standard:

0 If used, In-Roadway Warning Lights at crosswalks shall be installed only at marked crosswalks with
applicable warning signs. They shall not be used at crosswalks controlled by YIELD signs, STOP signs,
traffic control signals, or pedestrian hybrid beacons.

If In-Roadway Warning Lights are used at a crosswalk, the following requirements shall apply:

A. Except as provided in Paragraphs 7 and 8 of this Section, they shall be installed along both sides of
the crosswalk and shall span its entire length.

B. They shall initiate operation based on pedestrian actuation and shall cease operation at a
predetermined time after the pedestrian actuation or, with passive detection, after the pedestrian
clears the crosswalk.

C. They shall display a flashing yellow light when actuated. The flash rate shall be at least 50, but not
more than 60, flash periods per minute. If they are flashed in a manner that includes a continuous
flash of varying intensity and time duration that is repeated to provide a flickering effect, the
flickers or pulses shall not repeat at a rate that is between 5 and 30 per second to avoid frequencies
that might cause seizures.

D. They shall be installed in the area between the outside edge of the crosswalk line and 10 feet from
the outside edge of the crosswalk.

E. They shall face away from the crosswalk if unidirectional, or shall face away from and across the
crosswalk if bidirectional.

03 If used on one-lane, one-way roadways, a minimum of two In-Roadway Warning Lights shall be
installed on the approach side of the crosswalk. If used on two-lane roadways, a minimum of three In-
Roadway Warning Lights shall be installed along both sides of the crosswalk. If used on roadways with
more than two lanes, a minimum of one In-Roadway Warning Light per lane shall be installed along both
sides of the crosswalk.

Guidance:

04 If used, In-Roadway Warning Lights should be installed in the center of each travel lane, at the center line of
the roadway, at each edge of the roadway or parking lanes, or at other suitable locations away from the normal
tire track paths.

05 The location of the In-Roadway Warning Lights within the lanes should be based on engineering judgment.
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Option:
06 On one-way streets, In-Roadway Warning Lights may be omitted on the departure side of the crosswalk.

o7 Based on engineering judgment, the In-Roadway Warning Lights on the departure side of the crosswalk on the
left-hand side of a median may be omitted.

08 Unidirectional In-Roadway Warning Lights installed at crosswalk locations may have an optional, additional
yellow light indication in each unit that is visible to pedestrians in the crosswalk to indicate to pedestrians in the
crosswalk that the In-Roadway Warning Lights are in fact flashing as they cross the street. These yellow lights
may flash with and at the same flash rate as the light module in which each is installed.

Guidance:

09 If used, the period of operation of the In-Roadway Warning Lights following each actuation should be
sufficient to allow a pedestrian crossing in the crosswalk to leave the curb or shoulder and travel at a walking
speed of 3.5 feet per second to at least the far side of the traveled way or to a median of sufficient width for
pedestrians to wait. Where pedestrians who walk slower than 3.5 feet per second, or pedestrians who use
wheelchairs, routinely use the crosswalk, a walking speed of less than 3.5 feet per second should be considered in
determining the period of operation.

10 An audible information device should be used with In-Roadway Warning Lights to provide assistance for
pedestrians with vision disabilities.

Standard:

11 If pedestrian push buttons (rather than passive detection) are used to actuate the In-Roadway
Warning Lights, a Push Button To Turn On Warning Lights/WAIT FOR GAP IN TRAFFIC (R10-25) sign
(see Section 2B.58) shall be installed explaining the purpose and use of the pedestrian push button detector.

12 Where the period of operation is sufficient only for crossing from a curb or shoulder to a median of
sufficient width for pedestrians to wait, median-mounted pedestrian actuators shall be provided.

13 If an audible information device is used in conjunction with In-Roadway Warning Lights, the audible
information device shall not use vibrotactile indications or percussive indications.

Guidance:

14 If an audible information device is used in conjunction with In-Roadway Warning Lights, the audible
message during the time that the lights are flashing should be a speech message that says, “Warning lights
are flashing.”” The audible message should be spoken twice.
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