1.0

2.0

3.0

ODOT HIGHWAY DESIGN MANUAL

TABLE OF CONTENTS

Project Delivery: Selection and DeveloOpment ..........coccoeeveeiinnneeseeee e 1-1
11 PlansSand ProgramsS........cc.eoeooieeneniesee e see e sieseesseessesesssesssesnsssseessesnsssseeses 1-1
1.2  Project DevelOpmMENt PrOCESS .......ccoiieieieerieie e e eeesee e eee e eae e sre e 1-4
121 ProjeCt PrOSPECIUS. ......ooviiieieeiesieesiee et sae st ae e s nee e 1-4

1.2.2 Project Delivery- Alternative Selection Milestones..........ccceeevveveennnne 1-5

1.2.3 Project Delivery- Design MilesStones..........coovveeveeienieniese e 1-7

1.2.4 Project Team GUIEINES........cccceiieiieie e 1-9

1.2.4.1 Roles and Responsibilities..........ccovviiiiieieniereee e 1-11

1.2.4.2 DeciSions ReSPONSIDIItY......c.ccvereeeieeieieeie e 1-15

1.2.4.3 Project Leader and Team EXpectations...........cccceevveeereerierenenn 1-15

1.2.4.4 Relationship between Project Team and Others............c.cc....... 1-16

Design Standard PoliCieS and PrOCESSES ........cccoveeereereeieeseesieeeesseessessessseessesessseenees 2-1
2.1  Design Standard POIICIES ........ccveieieeiecesees ettt 2-1
2.1.1 Design Standard 1dentifiCation ............ccecereeneninneeseeesee e 2-3

2.1.2  PrOJECE TYPES cuiiiieie et et see s e e e te e te et s esneenae e e neeneesneenneeneens 2-6

2.1.3 Design Standard SElECtioN...........cccveeiieienieneeeee e 2-10

2.1.4 Additional REFEIENCES.........ccoiiirerireeee e 2-12

2.2 Oregon 3-R Design Process (Freeway, Urban & Rural Non-Freeway)............. 2-13
225 G L o BT o | g [ O ) (= g - 2-13

2.2.2 3-R Design Process-Urban and Rural Non-Freeway ............ccccoveceenee 2-17

2.2.3 3-RDesign ProCess-Freaway ........cccccvveeveeieseeseeieseesieeseeseesse e 2-20

2.3  Emergency Relief Program-Betterments.........cccoceveenencnnense s 2-21
2.3 1 DEFINITION ....iiiiiiiieieee e 2-21

R B o T oY ST 2-21

2.3.3 Examples of BEtermMents.........ccccvveeeveereeie s 2-22

2.3.4 ApPProval REQUESES.......coeoiiiieeiee et 2-22
Survey and DeSIgN ProCeOUN E.........coiiee ettt et nre e 31
3.1 General SUIVEY PrOCEAUIES.........cceveeieeiesiesieee e e eee s ste e ae e s ee e 31
311 Land SUMNVEY LBW ..ottt s 31

.12 SUINVEY TYPES ..eeieiiiieiiee ettt sttt b e st nne e e snee e sneeeens 3-2

3.2 PrOJECE SUINVEY ...ttt et bbbt nb e nne e 35
3.21 MantenanCe PrOJECES......cccvieeiieie et 3-5

3.2.2  Preservation PrOJECES.......cooiiieiieie et s 35

[

2003 English HDM



4.0

5.0

3.2.3 Modernization PrOJECES.......cccueiieiieiieseee e esiesee e ee e 3-5

3.3 ROAASIE INVENLOIY .....ooiveeiiiiiesieeie ettt nr e sne e 3-6
3.3.1 4-R/(SIP) Category 3, 4, & 5 Roadside Inventory............ccceevevercvesiennnns 37
3.3.2 Category 1 & 2 SIP Roadside INVENOry.........ccoeeeeveereriieneesieeie s 311
3 A B 1= o | (00 =0 (1= 3-13
3.4.1 Pre-Roadway Design Project SCOPING......cccovreerierrirreerienieeseesiesee s 3-13
3.4.2 ProjeCt Fleld Data......cccceveeeeeieriecie ettt 3-14
G G I & o= o L= [0 PSR 3-15
RIGNT OF WAY ...ttt re et esneene e e nneennn 4-1
4.1 Property RIGNES......ccociiece et 4-2
4.2 Property ConveyanCce DOCUMENLS..........cocuirreerreeieeeeeesiee e sieeseeeseesseeesseesneeens 4-6
G T AN @S] ([ ] £ PSR 4-7
4.4  Miscellaneous Right Of Way ISSUES.........ccoveeieriienienieeie e 4-9
General Design Standardsand Design Elements..........cccocveceveeveccevecce e 51
5.1  DeSigN EIEMENES ......ooiiiiceceese ettt r e 51
511 DESIGN SPEEU ....ocveiiieieeiieiesie ettt sttt e snenneas 51
5.1.2 85" PEICENMIE ....covvvvecvveeesiirscesese s 5-2
5.1.3 Selecting Project Design SPEE ........cooeeiiieeierie e 5-2
VS o | B D E = 5-3
521 Stopping SIGht DISANCE .....cceeieeieiiereeie e e 54
5.2.2 DeCiSion Sight DiStanCe ........c.cccvevieieereeiieseeseesieseeste e e e eseesree e e 5-9
5.2.3 Intersection SIght DISIANCE ......cooeiieieriiiniereee e e 5-9
524 Passing SIght DISTANCE ....cc.eceeiieie e 5-9
5.3  Horizontal and Vertical AlIgNMENT........ccooiiieiiie e 5-10
5.3.1 Horizontal AlIGNMENT ......ccocueiieriee e 5-10
5.3.2 Vertical AlIGNMENT.........ooiiiiiieiee e 5-20
5.3.3 Combined Horizontal and Vertical Alignment..........ccccceevveeevveciecnnnne 5-23
5.3 4 GraeS......oooieeeieeeieee ettt 5-23
5.4 CrOSS SECHION ...viviiiieieiieie ettt bbbt nbesne s ne e 5-24
T L= o = gl BT o o R 5-28
56  TraffiC CONLIOL .....oouiieiiiiiieieee et e 5-36
I A O 1= =g o R 5-39
5.7.1 Vertical Clearance-Highways.........cccooeiieiiiieniee e 5-39
5.7.2 Vertical Clearance-Railroads...........cccoceveriiniininii e 5-40
5.7.3  ClEar ZONB......oiiieieieeeeees et 5-40
5.8  Guardrail and CONCrete Barrier........cccoeereeierieiienie e 5-46
IS T B = = (TS 5-50
5.10  MISCEIANEOUS ......ooiuiiieitieieeie sttt st be et e e s nne e e sneeneas 5-51
5.10.1 Chain LinNK FENCE.......ccoiiiriiriisiesiesiereeeeee st 5-51
5.10.2 PasSiNg LANES.......cooiiiiieieeesie ettt 5-51
i

2003 English HDM



5.10.3 CliMbING LANES.....c..ccieieerieeeeceesie et eae et sseesae e sseeae e e 5-53

5.10.4 Stopping Lanes at Railroad CroSSINGS......ccccveeerierrerreerieniieseesiesee e 5-53
5.10.5 Stock and EQUIPMENt PaSSES........ccccceieereeiesiesie e see e eee e 5-54
9.11  ACCESS MANAGEIMENT ...ttt 5-56
o700 B 00 R 1 1o [F o1 o SO 5-56
5.11.2 DeSIGN TOOIS... .ottt 5-56
5.11.3 Management TOOIS........ccceveeueieerieiesee e e se e 5-68
S SN YA B L= Lo o TP 6-1
6.1  Genera Design Elements- Urban and Rural Freeways...........cccooeevviineniinnnenne 6-2
6.2  Interchange Spacing-Access Management ..........ccceveereereeseeriesieeseeseeseeseenens 6-10
6.3  ODOT 3-R Freeway Design Standards...........ccccoeeerreeneniinneesiesee e 6-14
Rural Non-Freeway Highway DESION ......cccooeeiieiieiiese e sieeee et 7-1
7.1  ODOT 4-R/New Rura Expressways Design Standards ...........cccevvevevreerinnnnnne. 7-2
7.1.1 DeSign CONSIAEIAtiONS........oceerieeieiiesieeie e see st ee s ee e see e 7-4
7.2  ODOT 4-R/New Rura Arterial Design Standards...........ccocvveeeveenenieeneesinneenn 7-7
7.21 DeSign CONSIAEIatiONS.........cceeieeieriesieeiesiee e see st sae e s see e 7-9
7.2.2 Special Design CoNSIAErations ..........ccceveeiereeneereeseeseeseeseesseeseeseens 7-15
7.3  ODOT 4-R/New Rural Collector Design Standards ...........ccoceeeeereenencennenne. 7-17
74  ODOT 4-R/New Rura Local Route Design Standards...........cccoceveeveeeeneeenee. 7-17
7.5 ODOT 3-R Rural Design Standards(Non-Freeway Highways)...........ccccevuenee. 7-18
Urban Highway Design (NON-FIr€EWaAY)........ccceivriereereeieseesieeeesreesse e sseesseses e 8-1
S35 N 1 01 oo [F (o1 o o USSP 8-1
8.2 EXPIESSIWAYS. ...ttt 81
8.2.1 ODOT 4R/New Urban Design Standards-Expressways..........cccccevvennnne 8-2
G T U 7= g I = = KSR 8-8
8.4  Special TranSportalion ATEaS.......ccccceieereeieeseerieeeeseeseeseeseesseseeseesseseesseenees 8-14
8.4.1 General Design Philosophy........ccoooviiiiiiniineeceeeeeeeee e 8-14
8.4.2 ODOT 4R/New Urban Design Standards (STAS) ...cceveeveereereeeriesnnenn 8-16
8.5  Urban BUSINESS ATEBS.....ccceiiiiiiieiie ettt sttt e see e sne e 8-24
B.5. 1 GENEE .....oiiiiieetieeee e 8-24
8.5.2 ODOT 4R/New Urban Design Standards (UBAS) ......ccccoecvveeneriinnenne 8-26
8.6  COMMENICIEl CENLENS......coeiieieierie ettt 8-31
B.6. 1 GENENE ......ooeiiiiee e 8-31
8.6.2 ODOT 4R/New Urban Design Standards (CCS) .......cccoevevvreerveereesnnenn 8-32
8.7  NON-OHP Land Use DeSIgNatioNS........cccueeereerierersieenieseesiee e sesseeeseesessseeneas 8-33
i

2003 English HDM



9.0

10.0

8.7.1 Urban Fringe/SUbUrban............ccceoveieieese e 8-33
8.7.1.1 ODOT/4R New Urban Design Standards

Urban Fringe/Suburban............ccceeeviicesieseee e 8-34
B.7.2 DeVEIOPED ..ot 8-39
8.7.2.1 ODOT 4R/New Urban Design Standards-Developed................ 8-39
8.7.3 Traditional Downtown/Central Business DiStrict..........ccoocvveeneeiienienne 8-39

8.7.3.1 ODOT 4R/New Urban Design Standards-Traditional
Downtown/Commercial Business DistricCt.........cccovveeveeiinnnenne 8-40
8.8  ODOT 3-R Urban Design Standards (NoNn-Freeway).........cccceveveveereeneneesveene. 8-46
8.8.1 DeSign StandardsS........cccceveriiiienierie e e 8-46
8.8.2 Urban Preservation Stralegy .......cccueeeveereeiiesieenieenieseesseesesseesseeseesneens 8-53
Intersection and INterchange DeSIgN .......coeo i 9-1
9.1 R0 APPIOBCNES........coiiiiiiieteee et 9-1
9.1.1 Design Requirements for Private Road Approaches............cccccevveveenenne 9-2
9.2  Genera INterseCtion DESION.......cocui it 9-9
9.2.1 DeSign CoNSIAEratiONS.......c.cccveieerierieseeeeseeseeseeseesseeeeseesseessesseesseseens 9-9
9.2.2 Bicycleand Pedestrian Needs...........ccocererieneenenie e 9-23
SRS To 7= 114= o 1010 £57= ot £ 0] TS 9-30
9.4  UnSignalized INtErSECHIONS.......cceiierierieeieeie sttt e 9-33
9.5  Modern ROUNAEIDOULS...........cciiiriiniiriesiinieeee e 9-34
9.5.1 Roundabout ElemMeNtS.........ccccoiiiiiriiiiiereee e 9-34
9.5.2 Roundabout Selection Criteriaand Approval Process..........cccccvevveeneee. 9-35
90.5.3 Design CoNSIAEratiONS........cccueieerierierieesieeiee e sie e ee e 9-37
954 Multi-Modal ROAOUSEN'S.......ccoiiirierieriieieie e 9-41
9.6  INErChangE DESIGN .....coiueiiiiiesie e e 9-43
9.6.1 Freaway Interchange DESION.......ccoveiueveereeie e 9-44
9.6.2 Non-Freeway Interchange DeSIgN ........ccoceeereereeienie e 9-61
Special DeSIgN ElEMENTS........oiiiicesiece et nae e nes 10-1
O R o Y | = o OSSPSR 10-1
10.1.1 DeSIQN FEAIUIES. ......ociiieeeieeee ettt ettt 10-4
10.2 Temporary Erosion CONLIOl .........ccccveeereeiesieseesie e e see e 10-10
10.3  PaVEMENL ...ttt e et e s ae e e b e e s aeesnneenneeenneenneas 10-11
10.4  GeoteChNiCal DESIQN ......cccveieeieesieeieeee e ste ettt s e e e e e sreeneeenee e 10-14
10.4.1 Geotechnical DeSIgN ISSUES .......cceeiieriirierieeie et 10-14
10.4.2 Geotechnical DESIGN SEIVICES.......ccoveierierieeieseesieeeesee e seesreeseeeeens 10-16
10.4.3 Design Guidance for Simple Projects........ccoovveenenieniennene e 10-17
10.4.4 ROCK SIOPE DESIGN.....eiieiiieiecee st eee st ste et e et e e nne e 10-18
10.4.5 Highway WIdening.........cccooirininieninee e 10-24
10.4.6 Selecting Embankment Slopes-Guidance...........ccocveceveereeieseesennnne 10-28
10.4.7 Selecting Cut Slopesin Soil and Weak ROCK .........cccoveeiiriniieiennne 10-29

iv

2003 English HDM



11.0

12.0

10.5 Environmental SEUAIES........cccoviiiiriiiieeee e e 10-32
10.6  Transportation ANAYSIS......cceieeieeieeeeseese e s ee e ae e esreeae e 10-36
10.7  Traffic MaNAQEMENL........cceiiereeieeie ettt s 10-42
ORI = g To o =TSSP PPN 10-50
10.9 PermitsS and DOCUMENLS.......ccoeiiiriiiiierieeie ettt s sbe e 10-54
10.9.1 Permit ReSPONSIDIITIES ......ccovveeecieeiece e 10-54
10.9.2 PEIMUE TYPES..ueiieeiiieeieeeie sttt st e s e e 10-56
10.10 Roadside DevElOpMENt ........ccccueieeieeeeriee e 10-60
10.11 MISCEIIBNEOUS ......ocveeiieiieiteeie ettt sttt s sae et sbe e sne e 10-66
0 O = 0 o o TSP 10-66
10.11.2 SNOW Problems ..o 10-66
1012 RaI it b e nbenae s 10-68
O B = (0] 7= 1 1 o1 TSP 10-70
Pedestrian and BiCYCle.........ooov it 11-1
11.1 Need to Consider Pedestrian and Bicycle FaCilities..........cccceovevevveieveesiennnns 11-1
11.2  RUral HIGNWAEY ..ottt e 11-1
11.3  Urban HIgNWayS .....ccceieeiiee ettt st nne e 11-2
11.3.1 Bicycle ACCOMMOELION..........ccereriiiierieeie st 11-2
11.3.2 Pedestrian ACCOMMOELION ......cc.eruereeieiirie e 11-2
11.3.3 Sidewalk DIMENSIONS ......c.cocuiiieiieiesee et e 11-2
I I U 1 = S 1 S 11-3
11.3.5 SUMACING...cueiieiiirieeie ettt 11-4
11.3.6 Americans with DisabilitieS ACt (ADA) .....ooeeieeieeeese e 11-4
11.3.7 Pedestrian Rail REQUITEMENT.........cocueieeiieeieeeee e 11-6
114 TraNSIt SEOPS .. .eieeiteeieseesteeieseesteeeesseesesseesseesseeseesseensesseesseesesseessensesseessensnns 11-7
11,5  SHEEL CrOSSINGS ..coveeueiieeieeiesieesiesee st e teseesbe et st esbeeeesseesseeeesseesbeeneesreessesnsens 11-7
11.5.1 REGE ISSUES.......ceeiiiiieriisierie sttt 11-8
11.5.2 SOIULIONS ...ttt 11-9
116 INEEISECHIONS.....ciuiiiieiieieee ettt sttt bbb b nae s 11-14
11.6.1 Basic Design Principals for Pedestrians and Bicyclists...........cccoenee. 11-14
11.6.2 Basic Design Principalsfor BiCyCliStS........ccocvviereecesiene e 11-14
11.6.3 Basic Design Principals for Pedestrians ..........c.ccoveeceneeneninneenennnns 11-14
11.6.4 Design Principalsfor Interchange Areas.........cocevveeeeneeseeieeseeseninens 11-15
Design Guidelinesfor Public Transportation ..........cccocceveeeeneeneninseenesiee e 12-1
121 DeSign CONSIAEIELIONS.......cceerieeieeienieeie e sieeseesee st seeeee e sbe e sreeseesnneas 12-1
12,2  BUS SHOPS ittt sttt ettt nr e nraeenas 12-2
12.2.1 Bus StOp LOCALiON SEECHION......cceieeiieieeie et 12-3
12.2.2 Bus Stop Layout and Delingation ...........cccceveeveeeeseeseceseese e 12-6
12.2.3 Guidelinesfor Special Treaments..........coevreererieneenienee e 12-6
%

2003 English HDM



12.3 Passenger Accessibility and Other Amenities..........cccovevevceeveececee s e 12-11

12.3.1 SIABWAIKS ... .o e 12-11

12.3.2 Providing for the Disabled...........cccoveeiienece e 12-11

12.3.3 Amenitiesfor Waiting Passengers.........ccceverereenienieeseesiesiee e seeseens 12-11

12.3.4 Security and SEfELY .....ccceveereee e 12-16

124 Roadway and Intersection Design fOr BUSES.........ccccereeiiereenieniienee e 12-16

12.4.1 General Roadway Design for BUSES.........cccvecevienieccieseese e 12-16

12.4.2 INEEISECHIONS.....ccueiiieeieeeestee ettt sttt esreenae e 12-17

12.4.3 BUSPAOS........couiiiiiiiiisiesie sttt sttt 12-17

125 Park-And-Ride FaCilitiES .....c.coeiiiriiieeeee e e 12-19

12.5.1 NEEAS ASSESSIMENT......couiiieriiitirieeiieieeee ettt sre e 12-19

12.5.2 SItE SEIECHION ...t s 12-20

12.5.3 SIEDESIGN ..ottt st 12-21

13.0 DeSign EXCEPLION PrOCESS......c.ciiiiieriiiiesieeie e siee e see e saesaee s sse e sseesteseesseessesnnens 13-1
G R = o 1= S URRPRRRRN 13-1

13.1.1 Justification of Design EXCEPLIONS .......ccccevveveereeieeeiesie e seesee e 13-1

13.2  Informational NEEAS........ccoiiiiiiiieiiee e e 13-2

13.3  Design EXCEPLION PrOCESS........cciieieriieieeeesieesieseesteeseeseesseesaesseesseeeesneessesnnens 13-4

14.0 Plans, Specifications, and ESHIMALES..........cccoiiieriiiiereee e e 14-1
141 Plan PrOCEOUIE........oiiieeeiee ettt sttt st saeesae e 14-1

14.2  Plan Preparalion ........c.ccecceecieieeseeieseesieseesseesseseesseesesseesseesssseessessssssesssessnns 14-5

14.3  SPECHTICALIONS. ... .coiteeiiieieeieeee ettt s r e e s ae e beseesreesaeenneas 14-9

144 FiNal ESHMEIE .....cc.oiiiiiiee ettt sbe s 14-10

145 PS&E Completion and AUthOrZatioNS...........coveerieneeneerie e 14-13
Appendix A-Functional ClassifiCation ........c.cccoucivicrieerecesiere e A-1
Appendix B-Urban Preservation Strat@gy........cccoeererieereenienieesee et see e B-1
Appendix C-Interstate Maintenance Strategy .......ccceveererreereeriesieeseesie e seesesee e eseeseeseens C-1
Appendix D-ROAASIAE INVENTONY ...c..oiiiiieieeiesee ettt sae e nne s D-1
Appendix E-Designer CheCKIISt.. ..ot E-1
Appendix F-Left/Right Turn Criteriaand EXample........cooeiiiiinenecieeenee e F-1
APPENAIX G-GIOSSANY ..uveivieiieieetiesieeieseesteeseeseestesaesseesseaeesseessesseesseeseasessseessessesssessseseessens G-1
Appendix H-Directory of Figuresand TabIes.........ccooeoiriiiiiee e H-1
Appendix J-English AlIgNment GUIAE.........cccveeeiieieie e J-1
T L= G SRR K-1

Vi

2003 English HDM



