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About the Instructor

 Transportation, Water Resources, Land Development, and Aviation 
Projects

 Recently is focused on improving the safety of our transportation network

 Works on Infrastructure projects throughout the U.S and Abroad

 Experienced in redeveloping roadways to meet multiple modes of 
transportation

 Assists local and state agencies in making the best use of their public 
right-of-way
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About the Instructor

 American Society of Civil Engineers (ASCE)

 Past-Chair Transportation and Development Institute

Tampa West Coast Chapter (2010 – 2013)

 Member of the Highway Operations Committee

 Young Professional Engineer of the Year (2014)

Tampa West Coast Chapter

 Transportation Research Board (TRB)

 Hydrology, Hydraulics and Water Quality

 Low Volume Roads

 Bicycle Transportation

 Roundabout

 Pedestrian Safety

 University of South Florida

 Adjunct Professor Civil Engineering

3

1. Overview & Introduction

2. Legacy Issues

3. Approach to Constrained R/W

4. Accommodating Through Segments

5. Accommodating Intersections

6. Overall Summary

Course Description
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 Identify at least 2 challenges for transforming rural to urban

 Describe the 5 main transportation modes

 Given a transportation mode, select one design option to accommodate the facility within a 
constrained corridor

Learning Outcomes
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Overview and Introduction to Roadway 
Redevelopment
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Functional Classification

Arterial

Local

Mobility

Accessibility

Collector
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 Arterial

 Collector

 Local

Roadway Use Statistics

Total Vehicle Miles Travelled 2,917,383 x 106

15%
19%

65%

72%

14% 14%

ARTERIAL COLLECTOR LOCAL

2020 FHWA STATISTICS OFFICE
Lane Miles VMT

Total Lane Miles 8,832,241
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Vulnerable 
Users

Transportation 
Modes Automation

Transportation in the 21st Century

Accessibility and Mobility
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Back to the Future

Accessibility Mobility

Downtown 
Streets

Neighborhood 
Streets

Yield Streets Boulevards

Transit 
Corridors

Shared Streets

Alleys

NACTO - Urban Street Guide 2013

Principal 
Arterial

9% Minor Arterial
7%

Collector
19%

Local
65%

2020 FHWA Statistics Office

Total Lane Miles 8,832,241
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Legacy Issues

 Rural to Urban

Change in functional classification

 Increase in Urban Density

More capacity within limited and expensive real estate

The Main Issues
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FHWA Categories of Rural Roads

Basic Rural

Developed Rural

Urban Boundary 
Rural
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 Agriculture

 Industry 

 Demographic

Traffic Patterns & Trip Utilization

14

13

14



8

Changes in Functional Use

Arterial

Local

Mobility

Accessibility

Collector
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Transition Zones
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Main Rural Legacy Items

17

Urban Densification

3.5 Billion
(2010)

6.3 Billion
(2050)

United Nations Population Division

Arterial

Local

Mobility

Accessibility

Collector
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Main Urban Legacy Issues

Limited Space
Costly Real Estate

Narrow Lanes

On-Street Parking

Short Radii Returns

No Utility Strip

Single Mode Facilities
No Sidewalks
No Bike Lanes

No Loading Areas
Bus
Freight
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Approach to Constrained Right of Ways
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Two Types of Problems

 Rural to Urban Change

Change in functional use

 Increasing Capacity to Urban Facilities

Adding non-automobile transportation modes

21

Rural to Urban Change

 Recognize the change in functional use

 From mobility to accessibility

 New functional use mindset allows for:

More connectivity

 Lower speeds

Additional transportation modes
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Denser Urban Networks

 Recognize the change in population

 New mindset on population needs allows for:

Multi-use zoning districts

 Increased connectivity

Additional transportation modes
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Dividing Transportation Facilities
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Accommodating Through Segments within 
Constrained Corridors

Roadway Cross-Section

1

1

2

2

3

4
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Automobile Lanes

 AASHTO Greenbook (2018)

 Through Lanes

 >45 mph: 11ft

 ≤ 45 mph: 10ft

 Low volume: 9ft (<250 veh/day)

Auxiliary Lanes

Minimum 10ft

 NACTO USDG (2013)

 Through Lanes

 Regular traffic: 10ft

 Truck/Bus traffic: 11ft

Restrictive policies that favor the use of wider travel lanes have no place in 
constrained urban settings, where every foot counts. – NACTO 2013 USDG
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Bicycle Lanes

 NACTO UBDG (2014)

Bike Lanes

Ridable surface 3ft min

Next to curb 6ft

Next to parking 5ft

 + 2ft clearance for barriers

 Buffered Bike Lanes

 Part of bike lane

 Min 1.5ft

 < 2ft no hatching

 > 3ft + hatching

AASHTO Bike Guide (2012)

Next to curb <45 mph 5ft

Next to curb >45 mph 6ft

 <45 mph, no gutter, 
constrained R/W 4ft

Next to parking 5ft

High volume parking 7ft
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Application Example

Design Speed 40 mph
Truck & Buses 4%

2’ 12’ 12’ 12’ 12’ 2’5’ 11’ 10’ 10’ 11’ 5’

29

Transit

 NACTO

Bus Lane

W/ On-street Parking: 10ft

W/O On-street Parking: 11ft

Bus Pad

W/ Sidewalk: 6ft

W/O Sidewalk: 10ft

 Bus Pad

 Recommended 8ft

 Measured from edge of bus

 Shelter can be within bus pad

 TCRP-19

 Bus Bay

 Recommended 12ft

 < 30mph, 10ft width ok

 DOES NOT include gutter
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Freight

31

Application Example
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On-Street Parking

 ITE Walkable Thoroughfares

Regular Spaces: 8ft

Residential Spaces: 7ft

 Includes gutter width

 PROWAG

 < 14ft of R/W Accessible Spaces 
at end of the block

 > 14ft of R/W Provide 5ft wide 
access route
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Curb and Gutter
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Frontage ZoneThrough ZoneFurniture ZoneBuffer Zone

Sidewalk - NACTO USDG (2013)

 Frontage Zone

 Varies per use

 0ft no edge buildings/walls

 1ft next to walls

 Through Zone

 Min: 5ft

 Next to road: 8ft

 Furniture Zone

 Min: 2ft
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Sidewalk – ITE CSS (2010)

Edge Furnishings Throughway Frontage
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Sidewalk – ITE CSS (2010)

Minimum Total Sidewalk Width

9ft Residential

12ft Commercial
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Application Example
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Application Example
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Application Example

Redevelopment Wish List
5-foot bike lanes

On-street parking on one side
Keep 2-foot wide curb and gutter

4-foot wide furniture zone
6-foot wide sidewalk

Maintain driveway access

90’

35mph
1% Truck Traffic
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 No longer functioning as a major collector – 4-12ft lanes (48ft)

 Step 1: Remove one lane

 Step 2: Use middle lane for left turns to preserve driveway access

 Step 3: Narrow lanes from 12ft to 10ft (30ft)

 Step 4: Add on-street parking 8ft wide (38ft)

 Step 5: Add Bike Lanes 5ft wide – Total pavement width 48ft

 Step 6: Curb and Gutter remain in place (52ft)

 Step 7: Add Streetside elements, Furniture zone + Sidewalk (20ft)

 Total width needed 72ft – Total R/W Available 72ft

Application Example

41

Application Example

Kept Existing Curb Limits!
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Accommodating Intersections within 
Constrained Right of Ways

Intersection Operations

Crossing

Diverging

Merging

Pedestrian
Bicyclist

44

43

44



23

User Interoperability

Vehicular Transit Freight Pedestrian Bicyclist

Vehicular
Driveways, 

Parking

Bus Loading, 
Driveways, 

Parking

Loading Areas, 
Driveways, 

Parking

Driveways, 
Parking,

Crosswalks

Bike lanes,
Driveways, 

Parking

Transit Bus Loading
Loading Areas, 

Driveways,
Parking

Bus Loading, 
Driveways, 
Crosswalks

Bus Loading, 
Driveways, 
Bike Lanes

Freight
Loading Areas, 

Driveways, 
Parking

Loading Areas, 
Driveways, 

Parking

Loading Areas, 
Driveways, 

Parking

Pedestrian
Sidewalks, 

Crosswalks, 
Driveways

Sidewalks, 
Crosswalks, 
Driveways

Bicyclist
Bike lanes, 
Driveways
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Intersection Fixtures

Signals

Curb Ramps

Utilities

Micromobility Elements
Mailbox/Newspaper Stands

Trash Cans

Lighting, Utility Poles and Mast-Arms
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Right Turns and Curb Returns

80ft R
200-30-200 R

AASHTO Greenbook 2011
SU-40 Turning Movements
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Curb Ramps
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Curb Ramps

49

Curb Ramps
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Curb Ramps

51

Narrowing Return Radii

 Large Vehicles

 Low Volume

 Acceptable to encroach 
adjacent lanes with same 
direction

 May be acceptable to encroach 
opposing lanes*

 Effective Turning Radius

 Auxiliary Lanes

 Bike Lanes

 On-Street Parking

 Curb Return Radius = 20ft

 Effective Radius = 30ft
52
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Back to Curb Returns

Radii of 5 to 10ft
 Arterial and Collectors in Urban 

Contexts

 Trucks and Buses Turning Speed of 
5-10 mph and low volume

 Streets with Bike Lanes, Parking 
Lanes or wide receiving lanes (12ft)

 Occasional large vehicle 
encroachment to opposing lane is 
acceptable

Minimum 5ft Radii
 Urban Centers/Core

Bus and Truck Routes
 Based radii on effective turn radius

 >50ft R use, channelized turn lanes

 Use 3-Centered Compound Curve

In designing walkable urban thoroughfares, the 
selection of curb returns ranging from 5 to 25 feet in 
radius is preferable to shorten pedestrian crossings 
and slow vehicle-turning speeds to increase safety 
for all users.
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Little Intersections - Driveways
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Access Management – Macro
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Access Management - Micro
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Access Management Tools

US-19 – Frontage Road
Florida DOT

Two-Way-Left-Turn Lanes
Kentucky Transportation Cabinet

Roundabout Corridor
Golden, Colorado
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Balancing Act

Mobility

AccessibilityAccessibility
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Roadway Reconfiguration 
(Road Diets)

Nebraska Avenue – Tampa, FL

AADT Before = 19,500

AADT 1yr After = 15,800 (19%)

AADT 3yr After = 17,100 (12%)
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Road Diets - Resources
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Roundabout Corridors

61

Course Summary
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The Need for Redeveloping

63

The Challenges of Redeveloping

3.5 Billion
(2010)

6.3 Billion
(2050)
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The Solutions

65
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