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= 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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1. Overview & Introduction

2. Legacy Issues

3. Approach to Constrained R/'W

4. Accommodating Through Segments
5. Accommodating Intersections

6. Overall Summary
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= |dentify 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

Overview and Introduction to Roadway
Redevelopment
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& LEARNING

Mobility Arterial
Collector
Accessibility Local

A SCE | SNONKERCE Roadway Use Statistics

2020 FHWA STATISTICS OFFICE

uLane Miles mVMT

= Arterial
72%
= Collector 65%

= Local

19%
15% I 14% 14%

ARTERIAL COLLECTOR LOCAL

Total Lane Miles 8,832,241
Total Vehicle Miles Travelled 2,917,383 x 106




ASCE s Transportation in the 21t Century

Transportation

Modes Automation

Accessibility and Mobility
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2020 FHWA Statistics Office NACTO - Urban Street Guide 2013
Principal
Local Arterial 3
65% 9% Minor Arterial G
7% Downtown Neighborhood
Streets Streets
g
Collector
19%
Yield Streets Boulevards
p =T
Total Lane Miles 8,832,241 Transit Shared Streets

Corridors

¥

—
Accessibilit Alleys
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Legacy Issues

KNOWLEDGE :
ASCE | SN A RING The Main Issues

= Rural to Urban
Change in functional classification

= Increase in Urban Density
More capacity within limited and expensive real estate
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FHWA Categories of Rural Roads

' Urban Boundary
Rural

ASCE
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Traffic Patterns & Trip Utilization
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Mobility Arterial
Collector
Accessibility Local
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Mobility
High Speed
Single-Mode

Goods
Movement

KNOWLEDGE i
ASCE | N Main Rural Legacy ltems

Accessibility
Low Speeds
Multiple Modes

Community
Connedctivity

l uediN
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Mobility Arterial
Collector
Accessibility Local
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6.3 Billion
(2050) P

3.5 Billion = =
(2010)

United Nations Population Division
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= Limited Space

Costly Real Estate

= Narrow Lanes

m On-Street Parking
= Short Radii Returns

= No Utility Strip

= Single Mode Facilities

No Sidewalks
No Bike Lanes

m No Loading Areas

Bus
Freight

Main Urban Legacy Issues

19

Approach to Constrained Right of Ways

20
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ASCE | ENEARNING Two Types of Problems

= Rural to Urban Change
Change in functional use

= Increasing Capacity to Urban Facilities
Adding non-automobile transportation modes

ASCE | N 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

22
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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

ASCE | £NEARRRE

Dividing Transportation Facilities

24

24

12



Accommodating Through Segments within
Constrained Corridors
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& LEARNING Automobile Lanes

= AASHTO Greenbook (2018)
Through Lanes
m >45 mph: 11ft
= < 45 mph: 10ft
m Low volume: 9ft (<250 veh/day)

= NACTO USDG (2013)
Through Lanes
= Regular traffic: 10ft
= Truck/Bus traffic: 11ft

Auxiliary Lanes
= Minimum 10ft

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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= NACTO UBDG (2014)

Bike Lanes

= Ridable surface 3ft min

= Next to curb 6ft

= Next to parking 5ft

= + 2ft clearance for barriers

BICYCLIST DESIGN USER PROFILES

Interested
but Concerned

51%-56% oupisich

Often not comfortable with bike lanes, may bike on

KNOWLEDGE i
& LEARNING Bicycle Lanes

Buffered Bike Lanes
= Part of bike lane
= Min 1.5ft

= < 2ft no hatching
= > 3ft + hatching

u AASHTO Bike Guide (2012)
Eontet T et = Next to curb <45 mph 5ft
R 47 % m Next to curb >45 mph 6ft

bicycle faciites do not meet needs for perceived
comfort.

LOW STRESS
TOLERANCE

Generally prefer m:u ‘m:rmm?" ndnvdwlm
o wmiin m <45 mph, no gutter,
Srosioe ot oo constrained R/W 4ft
alf _o m Next to parking 5ft
The AASHTO Guide has been rewriten High volume parking Tft

or All
ing the widest

spectrum of bicyclists.
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Design Speed 40 mph
Truck & Buses 4%

T
25 12’ 11 12'10° 1012’ 1" 12 5 2
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ASCE | SERNRE  Transt

= NACTO
Bus Lane
= W/ On-street Parking: 10ft
= W/O On-street Parking: 11ft
Bus Pad
= W/ Sidewalk: 6ft
= W/O Sidewalk: 10ft

= TCRP-19
Bus Bay Bus Pad
= Recommended 12ft = Recommended 8ft
= < 30mph, 10ft width ok = Measured from edge of bus

= DOES NOT include gutter = Shelter can be within bus pad

30

30
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NO 1T ,
PARKING = 2 I
o

31
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ASCE 5 rs Application Example

110’ to 150’ RIW

Ped Refuge Island

= . Valley Curb (2)
midblock Crossing

Curb (67) Tv

<110’ RIW
Curb (8 Ped Refuge Island Valley Curb (2')
Ty midblock Crossing 1

32

32
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On-Street Parking

= |TE Walkable Thoroughfares
Regular Spaces: 8ft
Residential Spaces: 71t
Includes gutter width

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

> 14ft of R/W Provide 5ft wide
access route

33
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Curb and Gutter

34

34
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= 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

Sidewalk - NACTO USDG (2013)

Frontage Zone

35
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Edge Furnishings

Sidewalk — ITE CSS (2010)

Throughway

Frontage

36

36

18



ASCE|
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Sidewalk — ITE CSS (2010)

Minimum Total Sidewalk Width
9ft Residential

12ft Commercial
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Application Example

38
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A SCE | $NOWIRE | Avpication Exampi

35mph . Redevelopment Wish List
1% Truck Traffic 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

Existing 72’ Right of Way
90’ Full Widening Right of Way

RN

e
r

40
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A SCE | $NOWIEREE | Appication Exampl

= 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

41
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Kept Existing Curb Limits!

Existing 72’ Right of Way

42
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Accommodating Intersections within
Constrained Right of Ways

ASCE|

g’f_gﬂﬁl?fg Intersection Operations
® Crossing
® Diverging
® Merging
B Pedestrian
A Bicyclist

S

44
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User Interoperability

ASCE | g
& LEARNING
Bicyclist

Pedestrian

Vehicular Transit
Bike lanes,
Driveways,

Parking

Driveways,
Parking,
Crosswalks

Loading Areas,
Driveways,
Parking

. Bus Loading,
Driveways, R
Driveways,

Vehicular .
Parking Parking
Bus Loading,

Driveways,
Bike Lanes

Loading Areas, Bus Loading,
Transit Bus Loading Driveways, Driveways,
Parking Crosswalks
Loading Areas, | Loading Areas, | Loading Areas,
Freight Driveways, Driveways, Driveways,
Parking Parking Parking
Sidewalks, Sidewalks,
Pedestrian Crosswalks, Crosswalks,
Driveways Driveways
Bike lanes,
Driveways

Bicyclist

Intersection Fixtures

ASCE | £NEARRRE

Lighting, Utility Poles and Mast-Arms

Signals

@— Micromobility Elements
Mailbox/Newspaper Stands

Trash Cans

Curb Ramps

Utilities

46
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AGSCE | SNOVSKERCE Right Turns and Curb Returns

& LEARNING

| AASHTO Greenbook 2011
SU-40 Turning Movements
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Design Solution 1.01 Design Solution 1.02

5l :
| | CURB RAMP B R”” “”n

o
g
S|
4
— DETECTABLE |WARNING SURFACE =——
v — TYP. EACH CORNER —
| ROAD A
A [— p— A
A V|
|
PROPOSED R/W LINE I I I I I I I I RETAINING
o s WALL
3| sl
i TORLISRER T oy
EXISTING R/W LINE TOP OF CURS OF THE CURB_RAMP
SECTION A-A
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Design Solution 1.03 Design Solution 1.04

NOT STEEPER
THAN 1:12

CENTERLINE

LANDING

A \ A BUILDING

L A

LANDING R RIGHT—OF ~WAY
BUILDING M SIDEWALK
H : NOT CURB
o : : STEEPER LANDING " s
THAN 1:12
CENTERLINE o o

NoT APRON
STEEPER @ 31
THAN 1:12 ASPHALT CONC I

CURB RAMP

CENTERUNE s ———————— — % TOP_OF CURB 6 INCHES
'——‘ILANDING SURFACE OF PR j i
CURB RAMP 2 INCHES TAPER CURB FACE TO

DECREASE HEIGHT
OF CURB

SECTION A-A a=h
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Design Solution 1.05 Design Solution 1.06
7' W
z
&
E
BLOG & Row —"] o H BUILDING
SLOPE FROM NORMAL = | [LANDING ROW
6" CURB HEIGHT ’ g
DOWN TO FLUSH AT O ~— - |
BOTTOM OF RAMP g
CURB
CENTERLINE - -
~ 112
6 INCHES
— CURB FLUSH
WITH STREET |
I
CENTERLINE o 2 INCHES TAPER CURB FACE TO
T ——— DECREASE HEIGHT
CURB PROFLE ~ OF CURB
50
50
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Design Solution 1.07 Design Solution 1.08

R.O.W.

15" MAX

R.O.W.

BUILDING

ENTERLINE
CENTERLINE

TRANSITION BUILDING

LENGTH TO

LANDING

CURB RAMP
FROM  ROADWAY
TO LANDING!

J
|
1
EXISTING s
SIDEWALK |
1112
I

RAMP FROM
ROADWAY TO

FROM ROADWAY

TO  LANDING. LANDING

al

2

g CENTERLINE
. ROAD A —_—
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ASCE 5 rs Narrowing Return Radii

m Effective Turning Radius m Large Vehicles
Auxiliary Lanes Low Volume
= Bike Lanes Acceptable to encroach
= On-Street Parking adjacent lanes with same

Curb Return Radius = 20ft direction

Effective Radius = 30ft May be acceptable to encroach

opposing lanes* 52
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An ITE Recommended Practice

for all users.

o S

In designing walkable urban thoroughfares, the
selection of curb returns ranging from 5 to 25 feet in
radius is preferable to shorten pedestrian crossings ™ Bus and Truck Routes

and slow vehicle-turning speeds to increase safety

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

Based radii on effective turn radius
>50ft R use, channelized turn lanes
Use 3-Centered Compound Curve

53
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Little Intersections - Driveways

MINOR
ROADWAY

MAJOR
ROADWAY
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ASCE 5 rs Access Management - Micro
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Two-Way-Left-Turn Lanes
Kentucky Transportation Cabinet

KNOWLEDGE
& LEARNING

Access Management Tools

Roundabout Corridor
Golden, Colorado

US-19 — Frontage Road
Florida DOT
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Balancing Act

B

o

s 165 W 8

/N Vs 150 10 207

EE

| Accessibility

EXISTING TYPICAL SECTION

r%‘ |
g llef o I

Accessibility

L]

"

45—

\rios 18 100/ RV (Typ Cistng

r»gs««,s:«.umw:sasaa

Varos 5100/ BN (g Einting)

2] 1 1 o i s
"
x|
s
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CRASHES B¢

Before After
M roacbiet [ Road Diet

Wells Avenue  California/ Arlington Mill Street
Mayberry

Nebraska Avenue — Tampa, FL
AADT Before = 19,500

AADT 1yr After = 15,800 (19%)
AADT 3yr After =17,100 (12%)

59
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Safe Roads for a Safer Fulure
US.Department of Transportation i sty sans s

Federal Highway Admintstration Road Diet

ROAD BISI

FHWA Safety Program

CASE STUDIES " st RontsoraSfr e
Ll ‘www.salety.thwa.dot.gov

60
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Roundabout Corridors

Course Summary

62
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Before

The Need for Redeveloping

ASCE | £\E2RRE

Mobility
High Speed
Single-Mode

Goods
Movement

The Challenges of Redeveloping

Accessibility
Low Speeds
Multiple Modes

Community
Connectivity

/ e

6.3 Billion
(2050)

3.5 Billion
(2010)

64
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Administration

U.S. Department of Transportation
( Federal Highway

H
NacTo 2ASHID

THE VOICE OF TRANSPORMATION

DE. Traffic Soations o

SRS MY End User

65
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