Volume 1 - Procedures Exhibits
Page
Exhibit 110-1 Design Documentation Sequence for a Typical Design-Build 110-4
Project
Exhibit 120-1 Relationship Between Transportation Plans and Planning 120-19
Organizations
Exhibit 120-2 Transportation Improvement Programs 120-20
Exhibit 120-3 Linking Planning and Programming 120-21
Exhibit 130-1 Program Elements: Highway Preservation 130-11
Exhibit 130-2 Program Elements: Highway Improvement 130-11
Exhibit 130-3 Highway System Plan Implementation 130-12
Exhibit 210-1 Types of Public Hearings 210-30
Exhibit 210-2 Public Hearing Formats 210-31
Exhibit 210-3 Prehearing Packet Checklist 210-32
Exhibit 210-4 Sequence for Corridor, Design, and Environmental Hearings 210-33
Exhibit 210-5 Sequence for Limited Access Hearing 210-34
Exhibit 210-6 Hearing Summary Approvals 210-35
Exhibit 230-1 Permits and Approvals 230-2 through 8
Exhibit 230-2 Project Environmental Matrix 1: Permit Probabilities for 230-12
Interstate Routes (Main Line)
Exhibit 230-3 Project Environmental Matrix 2: Permit Probabilities for 230-13
Interstate Interchange Areas
Exhibit 230-4 Project Environmental Matrix 3: Permit Probabilities for NHS 230-14
Routes, Non-Interstate (Main Line)
Exhibit 230-5 Project Environmental Matrix 4: Permit Probabilities for 230-15
Interchange Areas, NHS (Except Interstate), and Non-NHS
Exhibit 230-6 Project Environmental Matrix 5: Non-NHS Routes (Main Line) 230-16
Exhibit 230-7 Endnotes for Project Environmental Matrices 230-17 through 19
Exhibit 230-8 Environmental Interrelationship: HMA/PCCP/BST Main Line 230-21
Overlay
Exhibit 230-9 Environmental Interrelationship: Safety Corridor Channelization 230-22
Main Line
Exhibit 300-1 Design Matrix Documentation Requirements 300-6
Exhibit 300-2 Design Approval Level 300-13 and 14
Exhibit 300-3 Approvals 300-15 and 16
Exhibit 300-4 PS&E Process Approvals 300-17
Exhibit 300-5 Common Components of Design Documentation Package 300-18
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Exhibit 300-6 Evaluate Upgrade (EU) Documentation Contents List 300-19
Exhibit 300-7 Deviation Request and Project Analysis Contents List 300-20
Exhibit 310-1 Seven-Phase Job Plan for VE Studies 310-7
Exhibit 310-2 VE Study Team Tools 310-8
Exhibit 320-1 Measures of Effectiveness by Facility Type 320-4
Exhibit 400-1 Interagency Agreement 400-5 and 6
Exhibit 400-2 Report of Survey Mark Example 400-7
Exhibit 410-1 Monument Documentation Summary 410-6
Exhibit 410-2 DNR Permit Application 410-7
Exhibit 410-3 DNR Completion Report Form 410-8
Exhibit 410-4 Land Corner Record 410-9 and 10
Exhibit 510-1 Appraisal and Acquisition 510-7
Exhibit 520-1 Access Control Vocabulary 520-8
Exhibit 530-1a Full Access Control Limits: Interchange 530-21
Exhibit 530-1b Full Access Control Limits: Interchange 530-22
Exhibit 530-1¢c Full Access Control Limits: Interchange With Roundabouts 530-23
Exhibit 530-1d Full Access Control Limits: Ramp Terminal With Transition Taper 530-24
Exhibit 530-1e Full Access Control Limits: Single Point Urban Interchange 530-25
Exhibit 530-2a Partial Access Control Limits: At-Grade Intersections 530-26
Exhibit 530-2b Partial Access Control Limits: Roundabout Intersections 530-27
Exhibit 530-3a Modified Access Control Limits: Roundabout Intersections 530-28
Exhibit 530-3b Modified Access Control Limits: Intersections 530-29
Exhibit 540-1 Minimum Corner Clearance: Distance From Access Connection 540-9
to Public Road or Street
Exhibit 540-2 Managed Access Highway Class Description 540-18
Exhibit 550-1 Interstate Routes: Interchange Justification Report Content 550-16
and Review Levels
Exhibit 550-2 Non-Interstate Routes: Interchange Justification Report Content 550-17
and Review Levels
Exhibit 550-3 Interchange Justification Report: Process Flow Chart 550-18 and 19
Exhibit 610-1 Materials Source Development 610-20
Exhibit 620-1 Estimating: Miscellaneous Tables 620-2
Exhibit 620-2a Estimating: Hot Mix Asphalt Pavement and Asphalt Distribution 620-3
Tables
Exhibit 620-2b Estimating: Asphalt Distribution Tables 620-4
Exhibit 620-3 Estimating: Bituminous Surface Treatment 620-5
Exhibit 620-4 Estimating: Base and Surfacing Typical Section Formulae 620-6
and Example
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Exhibit 620-5a Estimating: Base and Surfacing Quantities 620-7
Exhibit 620-5b Estimating: Base and Surfacing Quantities 620-8
Exhibit 620-5¢ Estimating: Base and Surfacing Quantities 620-9
Exhibit 620-5d Estimating: Base and Surfacing Quantities 620-10
Exhibit 620-5e Estimating: Base and Surfacing Quantities 620-11
Exhibit 620-5f Estimating: Base and Surfacing Quantities 620-12
Exhibit 620-5g Estimating: Base and Surfacing Quantities 620-13
Exhibit 620-5h Estimating: Base and Surfacing Quantities 620-14
Exhibit 630-1 Selection Criteria for Geotextile Class 630-5
Exhibit 630-2 Maximum Sheet Flow Lengths for Silt Fences 630-10
Exhibit 630-3 Maximum Contributing Area for Ditch and Swale Applications 630-10
Exhibit 630-4 Design Process for Drainage and Erosion Control: Geotextiles 630-15
and Nonstandard Applications
Exhibit 630-5 Design Process for Separation, Soil Stabilization, and Silt Fence 630-16
Exhibit 630-6 Examples of Various Geosynthetics 630-17 and 18
Exhibit 630-7 Geotextile Application Examples 630-19 through 22
Exhibit 630-8 Definition of Slope Length 630-23
Exhibit 630-9 Definition of Ditch or Swale Storage Length and Width 630-24
Exhibit 630-10 Silt Fences for Large Contributing Area 630-25
Exhibit 630-11 Silt Fence End Treatment 630-26
Exhibit 630-12 Gravel Check Dams for Silt Fences 630-27
Exhibit 700-1 Determination of the Roles and Responsibilities for Projects 700-2 and 3
With Structures: Project Development Phase
Exhibit 710-1 Bridge Site Plan Scales 710-2
Exhibit 710-2 Bridge Site Data Checklist 710-7
Exhibit 720-1 Bridge Vertical Clearances 720-5
Exhibit 720-2 Highway Structure Over Railroad 720-11
Exhibit 720-3 Embankment Slope at Bridge Ends 720-12
Exhibit 730-1 Summary of Mechanically Stabilized Earth (MSE) Gravity Wall/ 730-18 and 19
Slope Options Available
Exhibit 730-2 Summary of Prefabricated Modular Gravity Wall Options 730-20
Available
Exhibit 730-3 Summary of Rigid Gravity and Semigravity Wall Options 730-21
Available
Exhibit 730-4 Summary of Nongravity Wall Options Available 730-22
Exhibit 730-5 Summary of Anchored Wall Options Available 730-23
Exhibit 730-6 Other Wall/Slope Options Available 730-23
Exhibit 730-7 Typical Mechanically Stabilized Earth Gravity Walls 730-24
WSDOT Design Manual M 22-01.05 Page 17



Exhibits

Volume 1 — Procedures

Exhibit 730-8
Exhibit 730-9

Exhibit 730-10
Exhibit 730-11
Exhibit 730-12
Exhibit 730-13a
Exhibit 730-13b
Exhibit 740-1
Exhibit 900-1
Exhibit 940-1
Exhibit 1010-1
Exhibit 1010-2
Exhibit 1010-3
Exhibit 1010-4
Exhibit 1010-5
Exhibit 1020-1
Exhibit 1020-2
Exhibit 1020-3
Exhibit 1020-4
Exhibit 1030-1
Exhibit 1030-2
Exhibit 1040-1a
Exhibit 1040-1b
Exhibit 1040-1c
Exhibit 1040-2
Exhibit 1040-3
Exhibit 1040-4
Exhibit 1040-5
Exhibit 1040-6
Exhibit 1040-7
Exhibit 1040-8a
Exhibit 1040-8b
Exhibit 1040-9
Exhibit 1040-10
Exhibit 1040-11

Typical Prefabricated Modular Gravity Walls

Typical Rigid Gravity, Semigravity Cantilever, Nongravity

Cantilever, and Anchored Walls

Typical Rockery and Reinforced Slopes

MSE Wall Drainage Detail

Retaining Walls With Traffic Barriers

Retaining Wall Design Process

Retaining Wall Design Process: Proprietary
Standard Noise Wall Types

Funding Source Determines Extent of Restoration
Soil Bioengineering Design

Transportation Management Plan Development
Minimum Work Zone Clear Zone Distance
General Lane Closure Work Zone Capacity

Work Zone Frequently Asked Questions

Work Zone Traffic Control Design Checklist
Reflective Sheeting Requirements for Overhead Signs
Timber Posts

Wide Flange Steel Posts

Laminated Wood Box Posts

Pavement Marking Material Guide

Guidepost Placement

Freeway Lighting Applications

Freeway Lighting Applications

Freeway Lighting Applications

Freeway Ramp Terminals

Ramp With Meter

Freeway-to-Freeway Connection

HOT (High-Occupancy Toll) Lane Enter/Exit Zone
Lane Reduction

Add Lane

Intersection With Left-Turn Channelization: Divided Highway

Intersections With Left-Turn Channelization

Intersections With Drop Lane/Right-Turn Lane Channelization

Intersections With Traffic Signals

Intersection Without Channelization

Page
730-25
730-26

730-27
730-28
730-29
730-30
730-31
740-4
900-1
940-4
1010-6
1010-26
1010-50
1010-53
1010-54 through 57
1020-5
1020-8
1020-9
1020-10
1030-13
1030-14
1040-19
1040-20
1040-21
1040-22
1040-23
1040-24
1040-24
1040-25
1040-25
1040-26
1040-27
1040-28
1040-29
1040-30
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Exhibit 1040-12
Exhibit 1040-13
Exhibit 1040-14
Exhibit 1040-15
Exhibit 1040-16
Exhibit 1040-17
Exhibit 1040-18
Exhibit 1040-19
Exhibit 1040-20
Exhibit 1040-21
Exhibit 1040-22
Exhibit 1040-23
Exhibit 1040-24
Exhibit 1040-25
Exhibit 1050-1

Exhibit 1050-2a
Exhibit 1050-2b

Roundabout

Railroad Crossing With Gates or Signals
Midblock Pedestrian Crossing

Transit Flyer Stop

Major Parking Lot

Minor Parking Lot

Truck Weigh Site

Safety Rest Area

Chain-Up/Chain-Off Parking Area
Tunnel

Bridge Inspection Lighting System
Traffic Split Around an Obstruction
Construction Work Zone and Detour
Light Levels and Uniformity Ratios
Systems Engineering “V” Diagram

ITS Project Systems Engineering Review Form

ITS Project Systems Engineering Review Form Instructions

Page
1040-31
1040-32
1040-32
1040-33
1040-34
1040-35
1040-36
1040-37
1040-38
1040-39
1040-40
1040-41
1040-42
1040-43

1050-7
1050-9
1050-10
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Page
Exhibit 1100-1 Design Matrix Selection Guide 1100-1
Exhibit 1100-2 Sites With Potential for Improvement 1100-10

Exhibit 1100-3
Exhibit 1100-4
Exhibit 1100-5
Exhibit 1100-6
Exhibit 1100-7

Exhibit 1100-8
Exhibit 1110-1
Exhibit 1110-2

Exhibit 1110-3

Exhibit 1110-4
Exhibit 1110-5
Exhibit 1110-6
Exhibit 1130-1
Exhibit 1130-2
Exhibit 1130-3
Exhibit 1130-4
Exhibit 1130-5
Exhibit 1130-6

Exhibit 1130-7
Exhibit 1130-8

Exhibit 1130-9a

Exhibit 1130-9b

Exhibit 1130-10
Exhibit 1130-11

Exhibit 1130-12a

NHS Highways in Washington

Design Matrix 1: Interstate Routes (Main Line)

Design Matrix 2: Interstate Interchange Areas

Design Matrix 3: Main Line NHS Routes (Except Interstate)

Design Matrix 4: Interchange Areas, NHS (Except Interstate),
and Non-NHS

Design Matrix 5: Main Line Non-NHS Routes
Minor Operational Enhancement Matrix Selection Guide

Minor Operational Enhancement Matrix 1: Interstate and NHS
Freeway Routes

Minor Operational Enhancement Matrix 2: NHS Nonfreeway
Routes

Minor Operational Enhancement Matrix 3: Non-NHS Routes
Q Project Design Summary/Approval Template

Refuge Lane for T-Intersections on Two-Lane Highways
Desirable Design Speed

Stopping Sight Distance: Modified Design Level

Minimum Crest Vertical Curve Length: Modified Design Level
Minimum Superelevation: Modified Design Level

Side Friction Factor

One-Way Roadway and Ramp Turning Roadway Widths:
Modified Design Level

Design Vehicles: Modified Design Level

Evaluation for Stopping Sight Distance for Crest Vertical Curves:

Modified Design Level

Evaluation for Stopping Sight Distance for Horizontal Curves:
Modified Design Level

Evaluation for Stopping Sight Distance Obstruction for
Horizontal Curves: Modified Design Level

Multilane Highways and Bridges: Modified Design Level
Two-Lane Highways and Bridges: Modified Design Level

Minimum Total Roadway Widths for Two-Lane Two-Way
Highway Curves: Modified Design Level

1100-12 and 13
1100-14 and 15
1100-16 and 17
1100-18 and 19
1100-20 and 21

1100-22 and 23
1110-6
1110-11

1110-12

1110-13
1110-14 and 15
1110-16

1130-2

1130-3

1130-4

1130-5

1130-5

1130-6

1130-9
1130-10

1130-11

1130-12

1130-13
1130-14
1130-15
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Exhibit 1130-12b

Exhibit 1130-13
Exhibit 1130-14
Exhibit 1140-1
Exhibit 1140-2
Exhibit 1140-3
Exhibit 1140-4
Exhibit 1140-5
Exhibit 1140-6
Exhibit 1140-7
Exhibit 1140-8
Exhibit 1140-9
Exhibit 1210-1
Exhibit 1210-2a
Exhibit 1210-2b
Exhibit 1210-2c
Exhibit 1220-1
Exhibit 1220-2a
Exhibit 1220-2b
Exhibit 1220-2¢
Exhibit 1220-3
Exhibit 1230-1
Exhibit 1230-2
Exhibit 1230-3
Exhibit 1230-4a
Exhibit 1230-4b
Exhibit 1230-5a
Exhibit 1230-5b
Exhibit 1230-6a
Exhibit 1230-6b
Exhibit 1230-6¢
Exhibit 1230-7a
Exhibit 1230-7b
Exhibit 1230-8

Minimum Total Roadway Widths for Two-Lane Two-Way
Highway Curves: Modified Design Level, Based on the
Delta Angle

Main Line Roadway Sections: Modified Design Level
Ramp Roadway Sections: Modified Design Level
Desirable Design Speed

Minimum Shoulder Width

Shoulder Width for Curbed Sections in Urban Areas
Median Width

Geometric Design Data: Interstate

Geometric Design Data: Principal Arterial

Geometric Design Data: Minor Arterial

Geometric Design Data: Collector

Geometric Design Data: Urban Managed Access Highways

Maximum Angle Without Curve

Alignment Examples

Alignment Examples

Alignment Examples

Grade Length

Coordination of Horizontal and Vertical Alignments
Coordination of Horizontal and Vertical Alignments
Coordination of Horizontal and Vertical Alignments
Grading at Railroad Crossings

Divided Highway Roadway Sections

Undivided Multilane Highway Roadway Sections
Two-Lane Highway Roadway Sections

Ramp Roadway Sections

Ramp Roadway Sections

Shoulder Details

Shoulder Details

Divided Highway Median Sections

Divided Highway Median Sections

Divided Highway Median Sections

Roadway Sections in Rock Cuts: Design A
Roadway Sections in Rock Cuts: Design B

Roadway Sections With Stepped Slopes

Page
1130-16

1130-17
1130-18
1140-6
1140-7
1140-8
1140-10
1140-15
1140-16 and 17
1140-18 and 19
1140-20 and 21
1140-22
1210-4
1210-8
1210-9
1210-10
1220-4
1220-7
1220-8
1220-9
1220-10
1230-10
1230-11
1230-12
1230-13
1230-14
1230-15
1230-16
1230-17
1230-18
1230-19
1230-20
1230-21
1230-22
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Exhibit 1230-9a
Exhibit 1230-9b
Exhibit 1240-1a
Exhibit 1240-1b

Exhibit 1240-2a
Exhibit 1240-2b

Exhibit 1240-3a
Exhibit 1240-3b

Exhibit 1240-3c

Exhibit 1250-1
Exhibit 1250-2
Exhibit 1250-3
Exhibit 1250-4a
Exhibit 1250-4b
Exhibit 1250-4c
Exhibit 1250-5

Exhibit 1250-6a
Exhibit 1250-6b
Exhibit 1250-6¢
Exhibit 1250-6d
Exhibit 1250-6e
Exhibit 1250-7a
Exhibit 1250-7b
Exhibit 1260-1
Exhibit 1260-2
Exhibit 1260-3
Exhibit 1260-4
Exhibit 1260-5
Exhibit 1260-6
Exhibit 1260-7
Exhibit 1260-8
Exhibit 1260-9
Exhibit 1260-10

Bridge End Slopes
Bridge End Slopes
Traveled Way Width for Two-Lane Two-Way Turning Roadways

Traveled Way Width for Two-Lane Two-Way Turning Roadways:
Based on the Delta Angle

Traveled Way Width for Two-Lane One-Way Turning Roadways

Traveled Way Width for Two-Lane One-Way Turning Roadways:
Based on the Delta Angle

Traveled Way Width for One-Lane Turning Roadways

Traveled Way Width for One-Lane Turning Roadways: Based on
the Delta Angle, Radius on Outside Edge of Traveled Way

Traveled Way Width for One-Lane Turning Roadways: Based on
the Delta Angle, Radius on Inside Edge of Traveled Way

Minimum Radius for Normal Crown Section
Minimum Radius for Existing Curves

Side Friction Factor

Superelevation Rates (10% Max)
Superelevation Rates (8% Max)
Superelevation Rates (6% Max)

Superelevation Rates for Intersections and Low-Speed Urban
Roadways

Superelevation Transitions for Highway Curves
Superelevation Transitions for Highway Curves
Superelevation Transitions for Highway Curves
Superelevation Transitions for Highway Curves
Superelevation Transitions for Highway Curves
Superelevation Transitions for Ramp Curves
Superelevation Transitions for Ramp Curves
Design Stopping Sight Distance

Stopping Sight Distance: Design Criteria Selection
Design Stopping Sight Distance on Grades
Stopping Sight Distance on Grades

Stopping Sight Distance: Crest Vertical Curves
Sight Distance: Crest Vertical Curve

Stopping Sight: Distance for Sag Vertical Curves
Sight Distance: Sag Vertical Curve

Sight Distance Area on Horizontal Curves

Horizontal Stopping Sight Distance

Page
1230-23
1230-24

1240-4
1240-5

1240-6
1240-7

1240-8
1240-9

1240-10

1250-3
1250-3
1250-4
1250-6
1250-7
1250-8
1250-9

1250-10
1250-11
1250-12
1250-13
1250-14
1250-15
1250-16
1260-2
1260-3
1260-4
1260-4
1260-5
1260-6
1260-7
1260-8
1260-8
1260-9
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Exhibit 1260-11
Exhibit 1260-12

Exhibit 1260-13
Exhibit 1260-14
Exhibit 1260-15
Exhibit 1260-16
Exhibit 1270-1
Exhibit 1270-2a
Exhibit 1270-2b
Exhibit 1270-3
Exhibit 1270-4
Exhibit 1270-5
Exhibit 1270-6
Exhibit 1270-7
Exhibit 1270-8
Exhibit 1270-9
Exhibit 1310-1
Exhibit 1310-2a
Exhibit 1310-2b
Exhibit 1310-3
Exhibit 1310-4
Exhibit 1310-5
Exhibit 1310-6
Exhibit 1310-7
Exhibit 1310-8
Exhibit 1310-9
Exhibit 1310-10
Exhibit 1310-11
Exhibit 1310-12a
Exhibit 1310-12b
Exhibit 1310-13a
Exhibit 1310-13b
Exhibit 1310-13c
Exhibit 1310-14a
Exhibit 1310-14b
Exhibit 1310-14¢

Sight Distance: Horizontal Curves

Stopping Sight Distance: Overlapping Horizontal and Crest
Vertical Curves

Existing Stopping Sight Distance

Passing Sight Distance

Passing Sight Distance: Crest Vertical Curves
Decision Sight Distance

Rolling Resistance (R)

Speed Reduction Warrant: Performance for Trucks
Speed Reduction Warrant Example

Level of Service Warrant: Multilane

Auxiliary Climbing Lane

Warrant for Passing Lanes

Aucxiliary Passing Lane

Slow-Moving Vehicle Turnout

Typical Emergency Escape Ramp

Chain Up/Chain Off Area

Intersection Area

Indirect Left Turns: Signalized Intersections
Indirect Left Turns: Unsignalized Intersections
Split Tee Intersections

Split Intersections

Design Vehicle Types

Minimum Intersection Design Vehicle

Left-Turn Storage With Trucks (ft)

U-Turn Spacing

U-Turn Roadway

Interchange Ramp Terminal Details

Right-Turn Corner

Left-Turn Storage Guidelines: Two-Lane, Unsignalized
Left-Turn Storage Guidelines: Four-Lane, Unsignalized
Left-Turn Storage Length: Two-Lane, Unsignalized
Left-Turn Storage Length: Two-Lane, Unsignalized
Left-Turn Storage Length: Two-Lane, Unsignalized
Median Channelization: Widening

Median Channelization: Median Width 11 ft or More
Median Channelization: Median Width 23 ft to 26 ft

Page
1260-10
1260-11

1260-12
1260-13
1260-15
1260-16

1270-7

1270-9
1270-10
1270-11
1270-12
1270-13
1270-14
1270-15
1270-16
1270-17

1310-3

1310-5

1310-6

1310-6

1310-7
1310-11
1310-12
1310-14
1310-19
1310-20
1310-24
1310-25
1310-26
1310-27
1310-28
1310-29
1310-30
1310-31
1310-32
1310-33
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Page
Exhibit 1310-14d Median Channelization: Median Width of More Than 26 ft 1310-34
Exhibit 1310-14e Median Channelization: Minimum Protected Storage 1310-35
Exhibit 1310-14f Median Channelization: Two-Way Left-Turn Lane 1310-36
Exhibit 1310-15  Right-Turn Lane Guidelines 1310-37
Exhibit 1310-16  Right-Turn Pocket and Right-Turn Taper 1310-38
Exhibit 1310-17  Right-Turn Lane 1310-39
Exhibit 1310-18  Acceleration Lane 1310-40
Exhibit 1310-19a Traffic Island Designs 1310-41
Exhibit 1310-19b  Traffic Island Designs: Compound Curve 1310-42
Exhibit 1310-19¢  Traffic Island Designs 1310-43
Exhibit 1310-20a Turning Path Template 1310-44
Exhibit 1310-20b  Turning Path Template 1310-45
Exhibit 1310-20c  Turning Path Template 1310-46
Exhibit 1310-21 U-Turn Median Openings 1310-47
Exhibit 1310-22a Sight Distance at Intersections 1310-48
Exhibit 1310-22b  Sight Distance at Intersections 1310-49
Exhibit 1320-1 Roundabout Elements 1320-3
Exhibit 1320-2 Entry Angle 1320-4
Exhibit 1320-3 Turning Radius (R) 1320-5
Exhibit 1320-4 Mini Roundabout 1320-6
Exhibit 1320-5 Single-Lane Roundabout 1320-7
Exhibit 1320-6a  Multilane Roundabout 1320-7
Exhibit 1320-6b  Multilane Roundabout 1320-8
Exhibit 1320-6¢c  Multilane Roundabout 1320-8
Exhibit 1320-7a  Teardrop Roundabout at Ramp Terminals 1320-9
Exhibit 1320-7b  Double Teardrop 1320-10
Exhibit 1320-7c  Teardrop Roundabout With Ramps 1320-10
Exhibit 1320-8 Initial Ranges 1320-11
Exhibit 1320-9 Speed vs. Radius 1320-13
Exhibit 1320-10  Approach Leg Alignment 1320-15
Exhibit 1320-11 Circulating Roadway Slope 1320-17
Exhibit 1320-12  Speed vs. Intersection Sight Distance 1320-18
Exhibit 1320-13a Design Iteration Steps 1320-24
Exhibit 1320-13b  Design Iteration Steps 1320-25
Exhibit 1320-14a Truck Turning Paths 1320-26
Exhibit 1320-14b  Truck Turning Paths 1320-27
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Exhibit 1320-15a
Exhibit 1320-15b
Exhibit 1320-15¢
Exhibit 1320-16
Exhibit 1320-17
Exhibit 1320-18
Exhibit 1320-19
Exhibit 1320-20
Exhibit 1320-21
Exhibit 1320-22
Exhibit 1320-23
Exhibit 1320-24
Exhibit 1320-25
Exhibit 1320-26
Exhibit 1320-27
Exhibit 1320-28
Exhibit 1320-29
Exhibit 1320-30
Exhibit 1320-31
Exhibit 1320-32
Exhibit 1320-33a
Exhibit 1320-33b
Exhibit 1330-1
Exhibit 1330-2
Exhibit 1330-3
Exhibit 1330-4
Exhibit 1330-5
Exhibit 1330-6
Exhibit 1330-7
Exhibit 1330-8a
Exhibit 1330-8b
Exhibit 1330-9
Exhibit 1330-10
Exhibit 1330-11a
Exhibit 1330-11b

Fastest Path Radii

Fastest Path Radii

Fastest Path Radii

Consecutive Radii

Coinciding Radii and Conflict Points

Entry Design Path

Entry and Exit Curves

Central Island and Cross Section

Approach Stopping Sight Distance to Crosswalk
Stopping Sight Distance on Circulatory Roadway
Exit Stopping Sight Distance to Crosswalk

Intersection Sight Distance

Landscaping Height Restrictions for Intersection Sight Distance

Right-Turn Slip Lane Termination

Add and Drop Lanes

Railroad Gate Configuration

Bicycle Lanes

Roundabout Signing

Roundabout Striping and Pavement Marking
Roundabout lllumination

Multiple Access Circulation

Multiple Access Circulation

Signal Display Maximum Heights

Signal Display Areas

Responsibility for Facilities

Standard Intersection Movements and Head Numbers
Phase Diagrams: Four-Way Intersections
Turn Lane Configuration Examples
Railroad Preemption Phasing

Pedestrian Push Button Locations
Pedestrian Push Button Locations
Decision Zone Loop Placement

Railroad Queue Clearance

Intersections With Railroad Crossings

Intersection With Railroad Crossing

Page
1320-28
1320-29
1320-30
1320-31
1320-32
1320-33
1320-34
1320-35
1320-36
1320-37
1320-38
1320-39
1320-40
1320-41
1320-42
1320-43
1320-44
1320-45
1320-46
1320-47
1320-48
1320-49
1330-15
1330-17
1330-20
1330-21
1330-22
1330-23
1330-24
1330-25
1330-26
1330-27
1330-28
1330-29
1330-30
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Exhibit 1330-12a Traffic Signal Display Placements 1330-31
Exhibit 1330-12b  Traffic Signal Display Placements 1330-32
Exhibit 1330-12c  Traffic Signal Display Placements 1330-33
Exhibit 1330-12d Traffic Signal Display Placements 1330-34
Exhibit 1330-12e Traffic Signal Display Placements 1330-35
Exhibit 1330-13  Mast Arm Signal Moment and Foundation Depths 1330-36
Exhibit 1330-14a Strain Pole and Foundation Selection Procedure 1330-37
Exhibit 1330-14b  Strain Pole and Foundation Selection Procedure 1330-38
Exhibit 1330-15  Strain Pole and Foundation Selection Example 1330-39
Exhibit 1330-16  Conduit and Conductor Sizes 1330-40
Exhibit 1340-1 Road Approach Design Templates 1340-3
Exhibit 1340-2 Road Approach Access Category 1340-3
Exhibit 1340-3 Road Approach Design Template A1 1340-6
Exhibit 1340-4 Road Approach Design Templates B1 and C1 1340-7
Exhibit 1340-5 Road Approach Design Template D1 1340-8
Exhibit 1340-6 Road Approach Sight Distance 1340-9
Exhibit 1350-1 Sight Distance at Railroad Crossing 1350-4
Exhibit 1350-2 Typical Pullout Lane at Railroad Crossing 1350-7
Exhibit 1360-1 Basic Interchange Patterns 1360-5
Exhibit 1360-2 Interchange Spacing 1360-6
Exhibit 1360-3 Minimum Ramp Connection Spacing 1360-7
Exhibit 1360-4 Ramp Design Speed 1360-8
Exhibit 1360-5 Maximum Ramp Grade 1360-8
Exhibit 1360-6 Ramp Widths 1360-9
Exhibit 1360-7a  Lane Balance 1360-11
Exhibit 1360-7b  Lane Balance 1360-12
Exhibit 1360-8 Main Line Lane Reduction Alternatives 1360-13
Exhibit 1360-9 Acceleration Lane Length 1360-15
Exhibit 1360-10  Deceleration Lane Length 1360-17
Exhibit 1360-11a Gore Area Characteristics 1360-19
Exhibit 1360-11b  Gore Area Characteristics 1360-20
Exhibit 1360-12  Length of Weaving Sections 1360-22
Exhibit 1360-13a On-Connection: Single-Lane, Tapered 1360-25
Exhibit 1360-13b  On-Connection: Single-Lane, Parallel 1360-26
Exhibit 1360-13c  On-Connection: Two-Lane, Parallel 1360-27
Exhibit 1360-13d On-Connection: Two-Lane, Tapered 1360-28
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Exhibit 1360-14a
Exhibit 1360-14b
Exhibit 1360-14c
Exhibit 1360-14d
Exhibit 1360-14e
Exhibit 1360-15a
Exhibit 1360-15b
Exhibit 1360-15¢c
Exhibit 1360-16
Exhibit 1360-17
Exhibit 1360-18
Exhibit 1410-1
Exhibit 1410-2
Exhibit 1410-3
Exhibit 1410-4a
Exhibit 1410-4b
Exhibit 1410-5a
Exhibit 1410-5b
Exhibit 1420-1
Exhibit 1420-2
Exhibit 1420-3
Exhibit 1420-4
Exhibit 1420-5
Exhibit 1420-6
Exhibit 1420-7
Exhibit 1420-8
Exhibit 1420-9
Exhibit 1420-10
Exhibit 1420-11
Exhibit 1420-12
Exhibit 1420-13
Exhibit 1420-14
Exhibit 1420-15
Exhibit 1420-16
Exhibit 1420-17
Exhibit 1420-18

Off-Connection: Single-Lane, Tapered
Off-Connection: Single-Lane, Parallel
Off-Connection: Single-Lane, One-Lane Reduction
Off-Connection: Two-Lane, Tapered
Off-Connection: Two-Lane, Parallel
Collector-Distributor: Outer Separations

Collector Distributor: Off-Connections

Collector Distributor: On-Connections

Loop Ramp Connections

Temporary Ramps

Interchange Plan

Minimum Traveled Way Widths for Articulated Buses
Typical HOV Lane Sections

Roadway Widths for Two-Lane Ramps With an HOV Lane
Single-Lane Ramp Meter With HOV Bypass
Two-Lane Ramp Meter With HOV Bypass
Enforcement Area: One Direction Only
Enforcement Area: Median

Minimum Ramp Widths for Articulated Buses

Gap Acceptance Length for Parallel On-Connections
Drop Ramp

T Ramp

Flyover Ramp

Side Platform Flyer Stop

At-Grade Crossing Flyer Stop

Transit Stops at Ramps

Other Transit Stops

Single-Lane Parallel On-Connection

HOV Direct Access Acceleration Lane Length
Single-Lane Parallel Off-Connection

Drop Ramp Gore Area Characteristics
Deceleration Lane Length for Buses

T Ramp Design

Flyer Stop Signing

HOQOV Direct Access Signing: Main Line

HOV Direct Access Signing: Local Street and Ramp Terminal

Page
1360-29
1360-30
1360-31
1360-32
1360-33
1360-34
1360-35
1360-36
1360-37
1360-38
1360-39
1410-11
1410-15
1410-16
1410-17
1410-18
1410-19
1410-20

1420-9
1420-10
1420-16
1420-17
1420-18
1420-19
1420-20
1420-21
1420-22
1420-23
1420-24
1420-25
1420-26
1420-27
1420-28
1420-29
1420-30
1420-31
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Page
Exhibit 1420-19  HOV Direct Access Overhead Signs 1420-32
Exhibit 1420-20  HOV Direct Access Shoulder-Mounted Signs 1420-33
Exhibit 1430-1 Bus Berth Designs 1430-21
Exhibit 1430-2 Transit Center Sawtooth Bus Berth 1430-22
Exhibit 1430-3 Bus Turnout Transfer Center 1430-22
Exhibit 1430-4 Off-Street Transfer Center 1430-23
Exhibit 1430-5 Minimum Bus Zone Dimensions 1430-24
Exhibit 1430-6 Bus Stop Pullouts: Arterial Streets 1430-25
Exhibit 1430-7 Minimum Bus Zone and Pullout After Right-Turn Dimensions 1430-26
Exhibit 1430-8 Shelter Siting 1430-27
Exhibit 1430-9 Typical Bus Shelter Design 1430-28
Exhibit 1430-10  Turning Template for a 40-Foot Bus 1430-29
Exhibit 1430-11  Turning Template for an Articulated Bus 1430-30
Exhibit 1430-12  Intersection Design 1430-31
Exhibit 1430-13  Cross-Street Width Occupied by Turning Vehicle 1430-32

for Various Angles of Intersection and Curb Radii

Exhibit 1430-14  Passenger Loading Pad 1430-33
Exhibit 1510-1 Pedestrian Route Geometrics 1510-12
Exhibit 1510-2 Shared-Use Path 1510-14
Exhibit 1510-3 Sidewalk With Buffer 1510-14
Exhibit 1510-4 Driveway/Sidewalk Crossings 1510-15
Exhibit 1510-5 Curb Ramps 1510-20
Exhibit 1510-6 Curb Ramp Common Elements 1510-20
Exhibit 1510-7 Diagonal Ramp Elements 1510-21
Exhibit 1510-8 Counter Slope Alternative 1510-21
Exhibit 1510-9 Curb Ramp Drainage 1510-22
Exhibit 1510-10  Obstructed Line of Sight at Intersection 1510-25
Exhibit 1510-11 Pedestrian Push Button Locations 1510-26
Exhibit 1510-12  Midblock Pedestrian Crossing 1510-27
Exhibit 1510-13  Midblock Crossing With Beacon 1510-28
Exhibit 1510-14  Raised Island With Cut-Through 1510-29
Exhibit 1510-15  Improved Line of Sight at Intersection 1510-31
Exhibit 1510-16  Curb Extension Examples 1510-32
Exhibit 1510-17  Pedestrian Railroad Warning Device 1510-33
Exhibit 1510-18  Pedestrian Railroad Crossings 1510-34
Exhibit 1510-19  Pedestrian Bridges 1510-35
Exhibit 1510-20  Pedestrian Tunnel 1510-36
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Exhibit 1510-21
Exhibit 1510-22
Exhibit 1510-23
Exhibit 1510-24
Exhibit 1510-25

Exhibit 1510-26
Exhibit 1510-27

Exhibit 1520-1
Exhibit 1520-2
Exhibit 1520-3
Exhibit 1520-4
Exhibit 1520-5
Exhibit 1520-6
Exhibit 1520-7
Exhibit 1520-8
Exhibit 1520-9
Exhibit 1520-10
Exhibit 1520-11a
Exhibit 1520-11b
Exhibit 1520-12
Exhibit 1520-13
Exhibit 1520-14a
Exhibit 1520-14b
Exhibit 1520-15
Exhibit 1520-16
Exhibit 1520-17
Exhibit 1520-18
Exhibit 1520-19

Exhibit 1520-20a
Exhibit 1520-20b
Exhibit 1520-21
Exhibit 1600-1
Exhibit 1600-2
Exhibit 1600-3

Pedestrian Access Ramp
Work Zones and Pedestrian Facilities
Pedestrian Access Route

Sidewalk Recommendations

Marked Crosswalk Recommendations at Unsignalized

Crossings

Crosswalks and Pedestrian Access Route Cross Slope

U.S. Access Board Accessibility Requirements for Pedestrian

Facility Design

Bike Facility Selection

Shared-Use Path

Typical Redesign of a Diagonal Midblock Crossing
Adjacent Shared-Use Path Intersection

Bicycle Design Speeds

Bikeway Curve Widening

R Values and Subsurfacing Needs

Bike Lane

Shared Roadway

Signed Shared Roadway: Designated Bike Route
Two-Way Shared-Use Path: Independent Alignment
Two-Way Shared-Use Path: Adjacent to Roadway
Refuge Area

At-Grade Railroad Crossings

Barrier Adjacent to Bicycle Facilities

Barrier Adjacent to Bicycle Facilities

Stopping Sight Distance

Sight Distances for Crest Vertical Curves

Lateral Clearance on Horizontal Curves

Typical Bike Lane Cross Sections

Typical Bicycle/Auto Movements at Intersection of
Multilane Streets

Bicycle Crossing of Interchange Ramp

Bicycle Crossing of Interchange Ramp

Bike Lanes Approaching Motorists’ Right-Turn-Only Lanes

Design Clear Zone Distance Table
Design Clear Zone Inventory Form

Recovery Area

Page

1510-37
1510-39
1510-40 and 41
1510-42
1510-43

1510-44
1510-45 and 46

1520-3

1520-4

1520-6

1520-7
1520-10
1520-10
1520-11
1520-14
1520-17
1520-18
1520-20
1520-21
1520-22
1520-23
1520-24
1520-25
1520-26
1520-27
1520-28
1520-29
1520-30

1520-31
1520-32
1520-33
1600-14
1600-15
1600-16
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Exhibit 1600-4
Exhibit 1600-5
Exhibit 1600-6
Exhibit 1600-7
Exhibit 1610-1
Exhibit 1610-2
Exhibit 1610-3
Exhibit 1610-4
Exhibit 1610-5
Exhibit 1610-6
Exhibit 1610-7
Exhibit 1610-8

Exhibit 1610-9
Exhibit 1610-10
Exhibit 1610-11a
Exhibit 1610-11b
Exhibit 1610-11c
Exhibit 1610-11d
Exhibit 1610-12
Exhibit 1610-13a
Exhibit 1610-13b
Exhibit 1610-14a
Exhibit 1610-14b
Exhibit 1610-15
Exhibit 1620-1
Exhibit 1620-2a
Exhibit 1620-2b
Exhibit 1620-2c
Exhibit 1620-2d
Exhibit 1620-2e
Exhibit 1620-3a
Exhibit 1620-3b
Exhibit 1620-4a
Exhibit 1620-4b
Exhibit 1620-5

Design Clear Zone for Ditch Sections
Guidelines for Embankment Barrier
Mailbox Location and Turnout Design
Glare Screens

Type 7 Bridge Rail Upgrade Criteria
Longitudinal Barrier Deflection
Longitudinal Barrier Flare Rates
Traffic Barrier Locations on Slopes
Old Type 3 Anchor

Guardrail Connections

Concrete Barrier Shapes

Concrete Barrier Placement Guidance: Assessing Impacts
to Wildlife

Safety Shape Concrete Bridge Rail Retrofit
Transitions and Connections

Barrier Length of Need on Tangent Sections

Barrier Length of Need

Barrier Length of Need on Curves

W-Beam Guardrail Trailing End Placement for Divided Highways
Beam Guardrail Post Installation

Beam Guardrail Terminals

Beam Guardrail Terminals

Cable Barrier Locations on Median Slopes

Cable Barrier Locations on Shoulder Slopes

Thrie Beam Rail Retrofit Criteria

Impact Attenuator Sizes

Impact Attenuator Systems: Permanent Installations
Impact Attenuator Systems: Permanent Installations
Impact Attenuator Systems: Permanent Installations
Impact Attenuator Systems: Permanent Installations
Impact Attenuator Systems: Permanent Installations
Impact Attenuator Systems: Work Zone Installations
Impact Attenuator Systems: Work Zone Installations
Impact Attenuator Systems: Older Systems

Impact Attenuator Systems: Older Systems

Impact Attenuator System Comparison

Page
1600-17
1600-18
1600-19
1600-20

1610-6
1610-8
1610-9
1610-11
1610-17
1610-18
1610-22
1610-26

1610-28
1610-30
1610-31
1610-32
1610-33
1610-33
1610-34
1610-35
1610-36
1610-37
1610-38
1610-39
1620-10
1620-13
1620-14
1620-15
1620-16
1620-17
1620-18
1620-19
1620-20
1620-21
1620-22 and 23
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Exhibit 1620-6
Exhibit 1710-1
Exhibit 1710-2
Exhibit 1710-3
Exhibit 1720-1
Exhibit 1720-2
Exhibit 1720-3
Exhibit 1720-4
Exhibit 1720-5
Exhibit 1720-6
Exhibit 1720-7
Exhibit 1720-8

Impact Attenuator Distance Beyond Length of Need
Typical Truck Storage

Typical Single RV Dump Station Layout
Typical Two RV Dump Station Layout
Truck Weigh Site: Multilane Highways
Truck Weigh Site: Two-Lane Highways
Vehicle Inspection Installation

Minor Portable Scale Site

Major Portable Scale Site

Small Shoulder Site

Large Shoulder Site

MOU Related to Vehicle Weighing and Equipment: Inspection

Facilities on State Highways

Page
1620-24
1710-3
1710-4
1710-5
1720-6
1720-7
1720-8
1720-9
1720-10
1720-11
1720-11
1720-12 through 16
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