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Chapter 1: Introduction and
Overview

3

Chapter 1: Introduction and Overview

* Purpose of the Guide and How to Use
* Qualifying Words and Key Terminology
* TDOT Project Development Process

* TDOT Policies

* Accessibility

* National Policies

 State and National Resources

* Tort Liability

By roor
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Chapter 1: Introduction and Overview

Purpose of the Guide and How to Use

* Support Project Development Network (PDN)
* Qutline decision-making framework
* Provide roadway design criteria and guidance for five TDOT contexts:

Rural, Rural Town, Suburban, Urban, Urban Core

Stage 0 Stage 1 Stage 2 Stage 3 Stage 4
Planning Context/Scoping Footprint Established Plan-In-Hand Plans, Specifications,
and Estimates (PS&E)
Project Scoping Guide (PSG)
_-‘:\‘r!-:-v‘:'\cfri'_‘nrl‘ll‘i:fllrrwj“v!‘—
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Chapter 1: Introduction and Overview
Purpose of the Guide and How to Use
* PSG applies to all project oo
tvoes. including: RECONSTRUCTION EXISTING ROADS
yp ’ g' * Use exisfing alignment * Maintain existing alignment
+ Changes in basic road fype + Maintain basic road type

TN et

* New construction

* Reconstruction

» Construction on existing roads

* Understanding roadway users
and their needs are key to the

design process

T

* Existing constraints
* Often most difficult design
decisions

* Generally refain design
features

* Resurfacing, maintenance,

repair

ENGINEERING
JUDGMENT
&
DESIGN
FLEXIBILITY

CRITERIA

ENGINEERING
JUDGMENT
&
DESIGN
FLEXIBILITY

3/20/2025
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Chapter 1: Introduction and Overview

Qualifying Words and Key Terminology

* Additional terms and list of acronyms in Appendix A
1.3.1 Qualifying Words

Many qualifying words are used throughout design projects and within the PSG. For consistency
and uniformity in the application of various design criteria, the following definitions apply:

= Should, Recommend: An advisory condition. The project tea 1.3 .2 Key Terminology
to follow the criteria and guidance presented in this context . i
i s oo 2% : The following key terms are used consistently throughout the PSG:
justification not to do so. The decision made by the project te

m i el i SiigigRet Coraldes Aiisine SoniTo = Context Classifications: Five TDOT contexts (Rural, Rural Town, Suburban, Urban, and

R . g . Urban Core) that broadly identify the various built environments along TDOT roadways
allowed to apply individual judgment and discretion to the cr o e
thiic contest based on existing or future land use characteristics, development patterns, and roadway
) connectivity. The term context and context classification are used interchangeably
= Standard: A statement of minimum required practice. An exc throughout the PSG.

may be granted through the Design Exception/Waiver/Deviat
Chapter 2) and requires approval.

= Roadway User: Pedestrian, bicyclist, micromobility user, motorcyclist, motorist, transit
user, freight handler, or other individual traveling on, crossing, or accessing a roadway.

= Functional Classification (Facility Type): The process by which streets and highways
are grouped into classes, or systems, accarding to the character of service they are
intended to provide. The PSG focuses on local, collector, and arterial roadways.

Chapter 1: Introduction and Overview

TDOT Project Development Process

* PSG supports milestone, activities, and documentation in PDN

Stage 0 Stage 1 Stage 2 Stage 3 Stage 4
Planning Context/Scoping Footprint Established Plan-In-Hand Plans, Specifications,
and Estimates (PS&E)

Project Scoping Guide (PSG)
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Chapter 1: Introduction and Overview

Policies, Accessibility, Resources, and Tort Liability

* PSG supports TDOT policies and project decision-making, including
those around accessibility

» Additional information on policies in Appendix B
* Key TDOT resources include:

* Project Delivery Network * Highway System Access Manual
* Roadway Design Guidelines * Traffic Design Manual
» Standard Drawings * Collection of Transportation Plans

» Standard Specifications

* PSG supports documentation of design decisions, which helps
manage risk

9

Chapter 2: Decision-Making
Framework and Documentation
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Chapter 2: Decision-Making Framework and
Documentation

» Performance-Based Design Approach

* Establishing Project Goals and Performance Measures
* Concept Development

 Evaluation and Selection

* Design Phase

* Documenting Design Decisions

* Design Exceptions/Deviations/Waivers

. [ransportatio

11
Chapter 2: Decision-Making Framework and Documentation
Performance-Based Desigh Approach
« Enables project teams to make Identify Issues to Solve

informed decisions about the 1 Jd
erformance trade-offs of Outcomes
p . . V 4 ol > (Performance
alternative solutions b Categories)
* |terative process 1
U I O g,
* Supports TDOT’s existing design p—>( Desion o
3 Decisions o Assess Alternatives
process gg Fanaminy
éé o Evaluate
2o Perfi
£ ey
cg Measures of
ffectiveness)
o Source: NCHRP Report 785, Exhibit 1-1 (3)
12
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Chapter 2: Decision-Making Framework and Documentation

Performance-Based Design Approach

Evaluate Verify preliminary ~ Verify draft Verify final
alternafives concept meets  design meets design meets
against goals goals & goals & goals &
. &oulcomes outcomes outcomes outcomes
[Establish
Performance-Based B P'og:;fs:::t’ext_, Concept _, Evaluation _, Preliminary _, Advanced _ Final Desian
Design Approach Perforrﬁance Development and Selection Concept Design 9
Measures
TDOT’s Project 3 :;:gi:ﬁi:r _, Slage3: _, Staged4:
Delivery Network "9 Coablished Plan-in-Hand PS&E

TooT

. |ransportatior
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Chapter 2: Decision-Making Framework and Documentation

Project Goals and Performance Measures

PSG includes:

* Guidance on developing goals
and performance measures

* Example goals and
performance measures

* Connection to PDN
documentation

TooT

. |ransportatior

Goal Performance Measures

e Expected change in
travel speeds

e Anticipated change in

crashes

Pedestrian assessment

Bicyclist assessment

Provide increased safety
and access for
pedestrians and
bicyclists along the °
corridor.

e Design year volume-to-

Accommodate future capacity (v/c) ratio

vehicular traffic e Design year level of
anticipated on the service (LOS)
corridor. e Expected change in

travel time reliability

14
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Chapter 2: Decision-Making Framework and Documentation

Project Goals and Performance Measures

* Example

measures

performance

e T —— e

Safety

Conflict point analysis

Pedestrian and bicycle intersection evaluation (TDOT
20 Flags Manual)

Vehicle speeds

Maximum volume-to-capacity (v/c) ratio
Travel-time reliabilty (review of available existing data and estimated
microsimulation data)

: + Peak and off-peak travel time
Crossing distances _ «  Estimated potential reduction in crashes using crash reduction factors
Crash history (severity and type of crash) Vehicular
« Number of major crashes per year
Calibrated safety performance functions (Highway
Sofety Hanos) «  Number of high-crash lecations

Length of vehicle queues

Crash reduction factors Average or 85th percentile travel speed

/[Traffic Operations

Average Daily Traffic (ADT) threshold values
Capacity Analysis for Planning of Junetions (CAP-X)
Volume-to-capacity (v/<) ratic:

Intersection delay

Volume-to-capacity (v/c] ratio

Travel delay = Travel-time reliability (review of available existing data and estimated
Corridor travel time microsimulation data)
Travel time reliability (review of available existing data Freight Peak and off-peak travel time

and estimated microsimulation data)
Level of senvice (LOS)

Queue lengths (50th or 85th percentile)
Design vehicle

Ability to serve freight origins and destinations
Loading zone availabili
Average and 85th percentile travel speed

Footprint

Structural Capacity

« Bicycle level of traffic stress (LTS)

Right-of way + Percent of roadway served by an exclusive bicycle facility

Properly acquisition impacts s + Percent of raadway with bicycle facilities meeting current standards
Utlity conflicts ieyele «  Estimated potential reduction in crashes using crash reduction factors
Acrass management ssues + Number of crashes involving bicyclists

Design life .

Forecast wolumes of bicyclists (various methads available)

Pedestrian level of traffic stress (LTS)

9
Abilty to widen the structure

Design Roadway User

Pedestrian and bicycle quality of service
Connectivif
Type of pedestrian and bicycle fadilities

Sidewalk coverage and connectivity
Sidewalk width and effective width
Pedestrian space.

Financial Investment

Average distance between marked crossings
Percentage of ADA-compliant pedestrian crossings
Average pedestrian delay at intersections

Life cycle cost .
Construction cost Pedestrian
Benefit-to-cost ratio

Environmental Considerations

Presence of pedestrian refuge islands

Number of street trees and percentage of shade

Level of pedestrian-scale street lighting

Estimated potential reduction in crashes using crash reduction factors

Vehicle miles traveled (VMT)
Congested vehicle miles traveled
Greenhouse gas emissions.

Other emissions and particulate matter
Transit accessibility

Mode share

Number/percent of ADA-compliant transit stops
Number of residents/jobs within a quarter mile of stop locations (or

Impacts to wetlands or other envirenmentally= within a half a mile of high frequency transit)
sensitive areas »  Anticipated transit delay due to stop location (in-lane stops and far-
Livability Transit side stops typically reduce delay)

Walkability

Economic revitalization

History (g, protection of a tree)
Heritage

Presence or degree of transit prierity trestments (where appropriate)
Sidewalk width

Proximity of marked street crossings to transit stop lacations
Average travel speed

Chapter 2: Decision-Making Framework and Documentation

Concept Development

gyl TDOT

rtm

* Concept Development is
part of PDN Stage O

* PSG includes high-level
gu |da nce an d con nectl on to utilization rates, turnover rates, and side street parking availability. Finally, the decision must also
PDN documentation

The network approach requires close coordination between TDOT and local agencies. For
example, the analysis of an alternative that prioritizes on-street parking over a dedicated bicycle
facility should be informed by local vision, availability of parallel routes, and the local agency’s
willingness to invest in and maintain parallel facilities. The project team may find this
information documented in local plans. Further, the evaluation of this alternative (and others)
could also be informed by collecting data about the on-street parking use—who is using it,

be informed by technical analysis of bicycling trip origins and destinations and the need for
bicycling connectivity, safety data, and user input.

TDOT PDN Documentation: Project alternative concepts are
initially identified in the Final Concept Report in Stage 0 and
further refined in Stage 1 as part of the Draft Project Commitment
Documentation. /

PSG uses call out boxes for

key text and connections to
PDN

3/20/2025



Chapter 2: Decision-Making Framework and Documentation

Evaluation and Selection

 Alternative evaluation and

selection is part of PDN

Stage 1

* PSG includes guidance on

evaluating trade-offs,
including scoring
performance measures

* Design decisions should be

well documented

Perf
e
Measure

Expected
change in
travel speeds

Project includes 0-1
treatments with
documented
effectiveness at
speed reduction.

Project includes 2
tr with

Improvement Rating

Project includes 3
or more

documented
effectiveness at
speed reduction.

tr with
documented
effectiveness at
speed reduction.

Provide
increased safety
and access for
pedestrians and

Project provides a

bicyclists along
the corridor.

Anticipated Project is not e Prf)Fd provides a
change in anticipated to psts high v.a\ue crash
crashes reduce crashes. reduction factor.
factor.
. . Project provides a Project provides a
Pedestrian fpr.ll).JtEd fpro.v@es @ wider facility with wider faCE“tV with
assessment acility oldmr:mmum horizontal vertical
width. separation. separation.
. ; Project provides a Project provides a
Bicycle fPf.lI).JtECT fpro.vlfies @ wider facility with wider faCE“tV with
assessment acility 0. minimum horizontal vertical
Width; separation. separation.

—

insportation
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Chapter 2: Decision-Making Framework and Documentation
Design Phase
* A performance-based design approach is iterative
* Documentation and engagement with stakeholders are key
Evaluate Verify preliminary  Verify draft Verify final
alternatives concept meets  design meets design meets
against goals goals & goals & goals &
& outcomes outcomes outcomes outcomes
Perf B dle _Esl;:glist} .
errormance-pase: roject Context, imi Ad d . -
Design Approach | rS25T. ~ beveepment ~ and seecion * Concept ' Design’ ~ FinalDesgn
Measures
'!'DOT'S Project 1 - :::?:nif _, Stage3: _, Staged:
Delivery Network NG aeed Plan-in-Hand PSRE
\ [
18
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Chapter 2: Decision-Making Framework and Documentation

Documenting Design Decisions

* PSG provides

information to
Evaluat Verify prelimi Verify draft Verlfy final
support PDN R I L B e L LN
. ) u&gulr}si goals g‘ouls & g?qls & g‘oals &
deliverables in Feres
Performance-Based | Project Context, Evaluatl Prelimi Advanced ) )
Stages O, 1 and 2 Design Approdch | rCESkam, ~ evcmeen  antsudion = 'Eonany = el nleson
Measures
TDOT's Project 5"";3:' Stage 3: Stage 4:
Delivery Network Established Plan-in-Hand PSE
+ Signed Project
TDOT g:m:mm:gi?
Documentation Saen N 4
B < fra ooy

Y

Design Exceptions/
Deviations/
Waivers

3/20/2025
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Chapter 3: Identifying Design Year Context

* TDOT Context Classifications

* Connection to Other Roadway Classifications
* Documenting Context

* Context Design Considerations

2

] oor
1

Chapter 3: Identifying Design Year Context

Rural .
TDOT Context Classifications
* Five contexts : 'f\:;._ !ur\n_:\!rfwt |
* Consistent with Green Book S P
« Defined in Highway System Access Manual - .
and PSG e -
Suburban
* Definitions consider development density, iy VS
setback, land use, on-street parking, and ~ =
pedestrian/bicyclist activities oo L (A
- \ ! \f | t \
rpotsion Source: NCHRP Research Report 855
22

3/20/2025
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Chapter 3: Identifying Design Year Context

TDOT Context Classifications

examples -

otential Existing and Future Characteristics of Contexts for TDOT Roadways

* PSG provides guidance on how to identify context, including tables and

structures

parking may limit
access for vehicles

Context Density of Building Parking
Classificat Land Use' Structures’ Setback' Block Size? Access Control' Location® Landscaping
Rural Agricultural, natural resource | Lowest (few Usually large Undefined blocks | Limited access, varied | Mostly off-street | Limited Limited Limited Overhead Unlikely within

preservation, and outdoor | houses or setbacks rect vehicle access | parking utilties with right-of-way
recreation uses with some | structures) 1o land uses, limited varied setback

isolated residential and pedestrian and

commercial bicycle access

Rural Town | Primarily commercial uses | Low to medium | On-street Small to medium | High access On-street Likely Limited Limited Overhead Unlikely
along a main street, with | (single-family blocks opportunities for all | parking utilties with
some mixed residential houses and other | sidewalks with users varied setback

and le-purp:
commercial clusters structures) small setbacks

Suburban Mixed residential Lowtomedium | Varied setbacks | Medium to large | Low to moderate Mostly off-street | Varied Varied Potential Overhead Likely
neighborhood and (single- and with some. blocks, notwell | access opportunities | parking utilties with
commercial clusters multifamily sidewalksand | defined forall users minimal setback
(includes town centers, structuresand | mostly off-street
commercial corridors, big | multistory parking
box commercial, and light | commercial)
industrial)

Urban Mixed residential and High (multistory, | On-street Small to medium | High access On-street Likely Likely Likely Most utilties | Likely
commercial uses, with some | low-rise parking and blocks opportunities for all | parking and underground,
institutional and industrial | structures with | sidewalks with users structured light poles likely
and prominent destinations | designated off- | mixed setbacks parking adjacent to the

street parking)

Urban Core | Mixed commercial, Highest Small setbacks | Small, well- High access Restricted on- | Likely Likely Likely Most utilties | Likely
residential, and institutional | (multistoryand | with sidewalks | defined blocks | opportunities for street parking underground,
uses within and among high-rise and pedestrian pedestrians and and structured light poles likely
predominately high-rise structures) plazas bicycles, limited parking adjacent to the

roadway

1 Inclusion of Density of Structures, Building Setback, Permeability, and Land Use as described in NCHRP Research Repo
2 Inclusion of Block Size and Paring Location as described in the AASHTO Green 800k (1)
3 Inclusion of Natural Environment, Community Ch

HRP Web-

rt 1022 3)

32005

 and Social

Chapter 3: Identifying Design Year Context

TDOT Context Classifications

examples

* PSG provides guidance on how to identify context, including tables and

Source: Google Maps

3/20/2025
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Chapter 3: Identifying Design Year Context

TDOT Context Classifications

* PSG provides guidance on how to identify context, including tables and
examples

W Main Street (SR 03776), Knoxville—Urban Context

Chapter 3: Identifying Design Year Context

TDOT Context Classifications

“Context can help the project team identify the types of roadway users
and the intensity of use that can be expected within each context” - PSG

Table 3-3: General Modal Integration in Different Contexts

Context Motorist Freight Transit Bicyclist Pedestrian
Urban Core Low Low High High High
Urban Medium Low High High High
Suburban High High High Medium Medium
Rural Town Medium Medium Varies High High
Rural High High Low Low Low

High: Highest level facility should be considered and prioritized over other modal treatments.
Medium: Design elements should be considered; trade-offs may exist based on desired outcomes and
user needs.

Low: Incorporate design elements as space permits.

[ artment of

3/20/2025
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Chapter 3: Identifying Design Year Context
Connection to Other Roadway Classifications

* PSG focused on local, collector, and arterial roadways
* Context driver for design decisions

* Important to document facility type and other roadway designations
that affect modal expectations and regional travel, including:

* Freight Route * National Highway System
* State Industrial Access (SIA)  « State Highway System
Program and Industrial
Highways

] oor
7

2

Chapter 3: Identifying Design Year Context
Documenting Context

* Context primarily documented in Concept Report in Stage O of the
PDN process

* Chapter 2 of the PSG provides additional information on
documentation

By roor

8

2
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Chapter 3: Identifying Design Year Context
Context Design Considerations

* Chapter 3 includes table showing how context, modal expectations,
and roadway characteristics can be applied together

* Chapter 4 and Chapter 6 of the PSG provide additional design
g U i d a n C e Table 3-4: Designing Based on Context, Considering Roadway Designat

ns and Activity of Different Modes

Target Pedestrian

Crossing Spacing

Travel Lanes Turn Lanes Shy Distance Median Bicycle Facility Sidewalk Range (feet)’  On-street parking
Startwith minimum | Balance crossing Width | o iy Roadsde ditches | g i i contouousad
widths, viider by and operations 102 Flush or depressed medians i B s .
Rural 2 | characteristcs, ’ bicycle facilty, consider | buffered sidewalks or | 600+ Not typical
roadway depending on desired ' are optional. i
desired speeds roadway characteristics | shared-use pat
characteristics use
Start with minimum | Balance crossing width May vary between ] Continuous and
eing Consider roadway | Flush or raised medians are vary: Start with separated Consider on-street
widths, ider by and operations ! curband gutter | separated | b ffered sidewalks or | 250-550 (1-2 )
Rural Town 2 characteristcs, optional and may be used as bicycle facilty, consider parking if space
roadway depending on desired . and ditches shared-use path, sized | blocks)
. desired speeds pedestrian crossing refuge roadway characteristics allows
characteristics use for desired use
Start witi minimum lance crossing wi Consider roadway | Flush or raised mediansare | " @4 9UNET | gt vith separated Continuous and
widths, viider by and operations fo8 ! = 4 .
Suburban | characteristcs, optional and may be used as bicycle facilty, consider | buffered sidewalks or | 600+ Not typical
roadway depending on desired ! h
desired speeds pedestrian crossing refuge roadway characteristics | shared-use path
characteristics use
Start with minimum " " Curb and gutter - ‘Ample space for
Minimize additional Flush or raised medians are 9 Start with separated P SPags Consider on-street
widths, wider by mize a X § se ! sidewalk activity (.g, | 250-550 (1-2 o
Urban crossing width at Minimal optional and may be used as bicycle facilty, consider parking if space
roadwa sidewalk cafes, transit | blocks)
. intersections pedestrian crossing refuge roadway characteristics allows
characteristics shelters)
oo Curb and gutter Varied, consider
Startwith minimum |y ieize aditional Flush or raised medians are Amplespace for impacts to bicycles,
widths, viider by : P Start with separated sidewalk activity (g, | 250-550 (1-2 poc ycles:
Urban Core crossing width at Minimal optional and may be used as ; s ! transit, and
roadway ; 5 bicycle facilty sidewalk cafes, transit | blocks) "
intersections pedestrian crossing refuge loading/unloading
characteristics shelters) b

" Intersection spacing should follow guidance provided in TDOT Highway System Access Manual (HSAM) Volume 3 (3). Intesections are typically too far apart for pedestrian permeability, therefore, mid-block crosswalks willlikely be required to achieve recommended crossing spacings.

Chapter 4: Multimodal
Planning and Design

Juj TDO

— [TANSPOT

30

3/20/2025
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Chapter 4: Multimodal Planning and Design

* Pedestrian Design
* Bicycle Design

* Shared-Use Paths
* Crossings

* Transit Design

4 f TDOT

Department of
e [ransportation

* Accessibility Policies
* Pedestrian and Bicycle Safety and Experience

Includes:

General Principles

Elements of Design
Mode/Facility Specific Sections

31

Chapter 4: Multimodal Planning and Design
Accessibility Policies

* TDOT’s Multimodal Access Policy
* Public Right-of-Way Accessibility Guidelines (PROWAG)
* Americans with Disabilities Act (ADA)

Accessibility Requirements by Project Type

New Construction

4 f TDOT

Department of
e [ransportation

Reconstruction

Construction on Existing

Alignment

32

3/20/2025
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Chapter 4: Multimodal Planning and Design
Pedestrian and Bicycle Safety and Experience

° Safety Pedestrian Fatality Rate and Posted Speed Limit
* Level of Traffic Stress (LTS) = Z
[T
* Speed S ;
©
* Separation S5
T 4
* Exposure 2 3
21
g, N
15 mph or less 16-34 mph 35 mph and more
Posted Speed Limit
Source: The University of Tennessee and Vanderbilt University
TN T,D,OT__, B
— ?rt‘“f Wir [lg :’!:—.:llfr“;i
33
Chapter 4: Multimodal Planning and Design
Pedestrian Design
* General Principles
* Elements of Design
* Types of Pedestrian Facilities
» Sidewalks
* Shared Streets
* Pedestrian Facility Selection
Source: TDOT
TN T,D,OT‘_, B
— ?rt“:j:::[lg:';lllfr‘ﬂ
34

3/20/2025
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Chapter 4: Multimodal Planning and Design
Pedestrian Design - General Principles

* Walking speeds

* Spatial needs

* People with disabilities

* Distance and density

* Route directness

* Personal safety and security

* Personal comfort and
environmental attractiveness

Source: TDOT

Chapter 4: Multimodal Planning and Design
Pedestrian Design - Elements of Design

* Conflict points
* Walkway width
* Separation or buffer

-

{N»
-

Motorists seeking

sight distance to turn

right on red may

encroach into east

side crosswalk

Right- turns on

green conflict with
pedestrians |

crossing east-west

o

—
Vehicle Travel Path
—
Pedestrian Travel Path

(@]
Conflict Point

3/20/2025
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Chapter 4: Multimodal Planning and Design
Pedestrian Design - Types of Pedestrian Facilities

Sidewalk Shared Street

Source: TDOT

37

Chapter 4: Multimodal Planning and Design
Pedestrian Design - Pedestrian Facility Selection

* Consider key factors

* Apply performance-based
design approach

* Evaluate trade-offs if needed
* Document decisions

4 f TDOT

Department of
ransportation

=

38

3/20/2025
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Chapter 4: Multimodal Planning and Design

Bicycle Design

* General Principles
* Elements of Design

* Types of Bicycle Facilities
» Separated Bicycle Lanes
» Buffered Bicycle Lanes
* Conventional Bicycle Lanes
* Shared Lane
* Paved Shoulders

* Bicycle Facility Selection

ol
. Transportation

3

9

Chapter 4: Multimodal Planning and Design
Bicycle Desigh - General Principles

BICYCLIST DESIGN USER PROFILES

Interested Somewhat
but Concerned Confident
51%-56% oniaion 5-9% Sepiiaion

Often not comfortable with bike lanes, may bike on
sidewalks even if bike lanes are provided; prefer separated facilities, but are
off-street or separated bicycle facilities or quiet or comfortable riding in
traffic-calmed residential roads. May not bike at all if bicycle lanes or on paved
bicycle facilities do not meet needs for perceived shoulders if need be.
comfort.

Generally prefer more

LOW STRESS
TOLERANCE

Network Design Principles:

Highly » Safety
Confident

T * Comfort
Comfortable riding with O CO n n eCthlty

traffic; will use roads
without bike lanes.

* Directness

* Cohesion

* Attractiveness
* Unbroken Flow

Source: HWA Bikeway Selection Guide

40

3/20/2025
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Chapter 4: Multimodal Planning and Design
Bicycle Desigh - Elements of Design

* Shy distance

* Conflict Points

* Width

» Separation or Buffer

Design flag: A
northbound bike in
the bike lane has to
cross two traffic
lanes to turn left.

——
Bicycle Movement

Conflict Point

TN LU
41
Chapter 4: Multimodal Planning and Design
Bicycle Design - Types of Bicycle Facilities
Separated Bicycle Lane Buffered Bicycle Lane
\ 5% “
Source: Kittelson & Associates, Inc. ‘ l —;;u;;e: TD.
42
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Chapter 4: Multimodal Planning and Design
Bicycle Designh - Types of Bicycle Facilities

Conventional Bicycle Lane Shared Lane

N\ W

Source: TDOT Source: Kittelson & Associates, Inc.

43

Chapter 4: Multimodal Planning and Design
Bicycle Design - Types of Bicycle Facilities

Paved Shoulders

Source: TDOT

44

3/20/2025
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Chapter 4: Multimodal Planning and Design
Bicycle Designh - Bicycle Facility Selection

BIKEWAY
SELECTION
: PLANNING
i Identify Design BIKEWAY
Plan t-->  Year Context FACILITY
Resource: PSG Chs. 3 SELECTION
W
Identify Desired Assess and
Pe:"f’eﬂmy Go:ﬁls and . FaciltyType(s) , ., Refine , . Evaluate
ormance Measures Resource: PSG Resource: PSG Feasibility
Resource: PSG Chs. 2 Chs Alondé Chs. 2 and 4
v
Selected
Preferred

Facility Type

Design Source: Adapted from FHWA Bikeway Selection Guide

45

Chapter 4: Multimodal Planning and Design

Shared-Use Paths

* General Principles
* Elements of Design
* Route Selection

* Mixing Users

TooT

— T30

46

3/20/2025
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Chapter 4: Multimodal Planning and Design
Crossings

* General Principles

* Elements of Design

* Marked and Unmarked Crossings
* Crossing Treatments

* Crossing Selection

» Spacing Requirements and
Considerations

* Crossings at Intersections
* Railroad Crossings
* Bridges

. |ransportatior

47

Chapter 4: Multimodal Planning and Design
Crossings - Elements of Design

* Crosswalk Markings

* High-Visibility Crosswalk
Markings

* Crosswalk Marking
Architectural Features

* Curb Extensions/Bulb-Outs
* Curb Ramps
* Detectable Warning Surfaces

* Crossing Island/Pedestrian
Refuge

* Raised Crossing
* Lighting

. |ransportatior

Source: TDOT

48

3/20/2025
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Chapter 4: Multimodal Planning and Design
Crossings - Marked and Unmarked Crossings

“Unmarked crosswalks are legal pedestrian routes but not marked
with signhage or pavement markings. Pedestrians have the same
right-of-way at unmarked crosswalks as they do at marked
crosswalks.” - PSG

Department of

. [ransportation

49

Chapter 4: Multimodal Planning and Design
Crossings -Crossing Treatments

RRFB

Source: TDOT

Source: TDOT

50
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Chapter 4: Multimodal Planning and Design
Crossings -Crossing Treatments

Pedestrian Signal

Grade-Separated Crossing

Source: TDOT

51

Chapter 4: Multimodal Planning and Design
Crossings -Crossing Selection

* Large amount of national
guidance on crossing selection

* TDOT generally uses approach in
FHWA's STEP Guide, with an
added focus on context and other
key factors:

» Safety * Operations

* Context * Network
* Accessibility Connectivity
* Feasibility/ * Demand

Cost

Posted Speed Limit and AADT
Vehicle AADT <9,000 Vehicle AADT 9,000-15,000 Vehicle AADT >15,000
Roadway Configuration <30 mph| 35 mph | 240 mph | <30 mph| 35 mph | 240 mph <30 mph| 35 mph | 240 mph
02 |0 [0) o o [0] o (0] [0)
?T'i‘;'r‘;sinemd"wion) 456 56/ 56456 56 56(456 56 56
7 90 © 7 9@ ©7 97 9 (9]
3 ith raised medi 0230 60 60O 30 60O ©O ©0 O ©
Qlone nowndeetony |45 | 5 |8 Jas | s | 5 a5 | 5 | s
7 9@ ©|7 960 00 0|7 96 o o
3 lanes w/o raised median 0230 60 ©0 30 0 ©0O ©0 ©0 ©
(1 lane in each direction with a 456 56 56456 56 56456 56[56
two-way lefi-tum lane) 797 9 07 90 o o7 9 [9) [9)
e : O 60 60O 6O 6O O ©O B0 O e
4+ lanes with raised median 5 5 5 5 5 5 5 5 5
(2 or more lanes in each direction)
789(789| 80O|789080 80080 80 80
4+ lanes w/o raised median SRS ORyoTINoICINe OTe DR DI DI © [THRE
p S 56/ 50/ 56/ 56/ 506/ 56| 506/ 50/ 50
@ormons fones insoch diacton) |EREC UG oo s o] s ol0c6 5o b0

Given the set of conditions in a cell,

# Signifies that the countermeasure is a candidate
treatment at a marked uncontrolled crossing location.

@ Signifies that the countermeasure should always be
considered, but not mandated or required, based upon
engineering judgment at a marked uncontrolled
crossing location.

O Signifies that crosswalk visibility enhancements should
always occur in conjunction with other identified
countermeasures.*

The absence of a number signifies that the countermeasure
is generally not an appropriate freatment, but exceptions may
be considered following engineering judgment.

1 High-visibility crosswalk markings, parking restrictions on
crosswalk approach, adequate nighttime lighting levels,
and crossing warning signs

2 Raised crosswalk

3 Advance Yield Here To (Stop Here For) Pedestrians sign
and yield (stop) line

4 In-Streetf Pedestrian Crossing sign

5 Curb extension

6 Pedestrian refuge island

7 Rectangular Rapid-Flashing Beacon (RRFB)**

8 Road Diet

9 Pedestrian Hybrid Beacon (PHB)**

Source: FHWA STEP Guide

3/20/2025
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Chapter 4: Multimodal Planning and Design
Crossings - Spacing Requirements and Considerations

* PSG includes factors to consider to determine appropriate spacing
of crossings

* PSG provides ranges for crossings based on context

Table 4-3: Target Pedestrian Crossing Spacing by Context

Context Target Pedestrian Crossing Spacing Range (feet)’
Rural 600+, varies based on adjacent land uses
Rural Town 250-550 (1-2 blocks)
Suburban 600+, varies based on adjacent land uses
Urban 250-550 (1-2 blocks)
L L Urban Core 250-550 (1-2 blocks)
53
Chapter 4: Multimodal Planning and Design
Crossings - Railroad Crossings and Bridges
* PSG includes:
* Key design elements for railroad
crossings
* Pedestrian and bicycle
considerations at bridges i
TDOT . e b w1}
Deparumentot Source: TDOT il Sy,
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Chapter 4: Multimodal Planning and Design
Transit Design

* General Principles

* Elements of Design

* Transit Stop Placement

* Bus Rapid Transit

* Light Rail Transit and Streetcars

. [ransportation

55

Chapter 4: Multimodal Planning and Design
Transit Design - General Principles

* Accessibility

* Transit stops and stations
* Transit priority measures
» Crossings

Source: TDOT

— [r3NSP
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Chapter 4: Multimodal Planning and Design
Transit Design - Elements of Design

* Buffer Zone Width

* Travel Lane Width

* Shoulder Width

» Separation/Buffer

* Bicycle Facility

* Curb Extensions/Bus Bulbs
* Intersections

4 f TDOT

artm

Chapter 4: Multimodal Planning and Design
Transit Design - Transit Stop Placement

Table 4-7 Transit Vehicles and Bicycle Facilities

PSG provides tables with advantages and
disadvantages for: PR T | BBy Gy |- hbamlmedoperiin

Transit vehicle pulls compared to curbside transit |, pogential confiicts between

across bicycle facility to stops transit vehicle and bicyclist, as
. . . . access stop well as transit vehicle and motor
* Far-side, near-side, and midblock transit

Curbside Transit Stop | = Minimal disturbance to transit | = Requires bicyclists to stop
stops it By Lanar | operatons et th wanst vt and
Transit vehicle pulls wait, or pass the transit vehicle
M b using the vehicle travel lane
access stop or stops in Potential conflicts between
O | n Ia ne an d u | I (@) ut Sto S travel lane acjacent to transit vehicle and bicyclist
p p stop If transit vehicle does not fully
pull up to the curb, requires
passengers 1o step off curb and

* Four configurations of transit stops and e

bicycle facilities sty M L

Bicycle Lane: o Removes conflict between transit | 2/9"ting the transit vehicle
Bicycle lane is raised to | vehicle and bicyclist « potential conflicts between
the height of the pedestrians and bicyclists

sidewalk and either

delineated from the

sidewalk or marked as
shared space.

Potential impacts to drainage

Transit Boarding | = Minimal disturbance to transit | = Reguires more right-of-way
Island: operations «  Reguires bicyclists to yield to
Bicycle laneiis routed | o Removes conflict between transit | pedestrians crossing the bicycle

behind the transitstop, | vehicle and bicyclist lane to access the boarding
creating aboarding | o Clearly delineates modal zones island
island. «  Potential impacts to drainage

Improves pedestrian visibility
4y TDOT s
Depart of

Source: Based on content provided in the WeGo Public Transit Design Guidetines (30)
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Chapter 4: Multimodal Planning and Design
Transit Design - BRT, Light Rail Transit and Streetcars

* PSG includes short
sections on bus rapid
transit (BRT) and light
rail transit and
streetcars, with key
design considerations

— (NS
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Outline

* Chapter 1: Introduction and Overview

* Chapter 2: Decision-Making Framework and Documentation
* Chapter 3: Identifying Design Year Context

* Chapter 4: Multimodal Planning and Design

* Chapter 5: Intersection Planning and Design

* Chapter 6: Context Design Guidance and Criteria

* Chapter 7: Case Studies

* Appendices

Department of

. Transportation
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Questions?

TDOT
Department of

— tation

TDOT PROJECT SCOPING GUIDE
TN TDOT SEPTEMBER 2024
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e [ransportation
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