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Executive Summary

Across the United States transportation agencies are adopting an expanded context classification system to inform
roadway project development and delivery. Introduced by Stamatiadis et al. (2018) in NCHRP Report 855, the
expanded context classification system assigns roadways to one of five categories (rural, rural town, suburban,
urban, urban core) based on several factors, including level of development, building densities and setbacks,
multimodal user patterns and requirements, network permeability, and speed. Knowing a roadway’s context
classification can help transportation practitioners plan and design context-appropriate facilities that accommodate
a wide range of users. The expanded context classification system was included in AASHTO's Policy on Geometric
Design of Highways and Street 7*" Edition (Green Book). And the forthcoming 8" edition will further integrate context
classification into recommended design practices and processes.

The Kentucky Transportation Cabinet (KYTC) commissioned this report to evaluate the potential implications of
implementing context classification at the programmatic and project levels. Currently, KYTC’s planning and design
activities rely on functional classification (categorizing roads as arterials, collectors, or local and indicating if they are
in an urban or rural setting). The Federal Highway Administration (FHWA) mandates the use of functional
classification and the Cabinet relies on it in several areas. Moving forward, KYTC wants to supplement functional
classification with information from the expanded context classification so it can better address a variety of contexts
and system users. Based on a review of how other state transportation agencies have introduced expanded context
classification systems and conversations with KYTC stakeholders, this report advances a three-phased approach to
facilitate agencywide implementation of the expanded context classification system found in AASHTQ’s Green Book:

Phase 1

e Complete network-level context classification.

e Encourage the deliberate use and incorporation of context classification into applicable planning- and design-
level processes.

Phase 2

e Introduce context classification agencywide.

e Determine which agency processes can benefit from using context classification.

Phase 3

e  Final implementation following the release and adoption of Green Book 8.

Table E1 lists recommended actions to implement the expanded context classification system. Appendix H and
Appendix K propose updates and modifications to KYTC’s Highway Design Guidance Manual and Planning Guidance
Manual, respectively, so these publications can help agency staff and external consultants put the expanded context
classification into practice.

KTC Research Report Impact of the New Functional Classifications for KYTC 1



Table E1 Phased Approach for Expanded Context Classification System Implementation at KYTC

Phase 1: Immediate and Near-Term Activities Planning Design

Designate a network level context classification for all state-maintained roadways using an
automated system based on guidance in NCHRP 1022 Context Classification Application: A
Guide. Use the contexts currently recognized by KYTC - rural, rural town, suburban, urban,
and urban core. Determine an appropriate process for making changes to the system.

Update the guidance manuals to include a description of the Context Classification System. X X

Update the guidance manuals to emphasize the consideration of context classification
when developing the project's purpose and need.

Address areas of the guidance manuals that discuss project scoping to include
consideration of context classifications.

Identify the project's context classification in planning documentation such as Continuous
Highway Analysis Framework (CHAF), planning studies, scoping meeting minutes, and the X
Data Needs Analysis (DNA) scoping study form.

Update the Common Geometric Practices sheets in the Highway Design Manual with
context classification parameters as necessary. All updates will be based on context X
information in the 7t" Edition of the Green Book.

Update Design Executive Summary documentation to include the broader application of
context classification and identify it on the Pre-Design Conference Minutes.

Coordinate with the Complete Streets, Roads, and Highways Manual and Policy to consider
recommended facility types by context. Ensure context descriptions and names are the X X
same for all documents referring to context classification.

Develop improved guidance and options for designing transition zones between contexts. X

Offer training, as necessary, to help inform KYTC personnel as well as consultants, Local
Public Agencies (LPAs), etc.

Phase 2: Potential Uses After Completion of the Network-Level Context Classification

Consider opportunities for use in SHIFT prioritization (e.g., prioritization of facilities for all users)

Easier identification of potential grant funding opportunities for different project types (e.g., pedestrian or bike
facilities)

Potential for more comprehensive HSIP network screening

Statewide or regional planning of facilities for all users

Application of future access management policies

Inclusion of the context classification in the Highway Information System and development of an interactive map of
the system.

Phase 3: After Adoption of the 8" Edition of the Green Book

KYTC guidance should be updated to reflect updated guidance in the Green Book.

Develop training on updates as necessary.

KTC Research Report Impact of the New Functional Classifications for KYTC 2



Chapter 1 Introduction

Historically, the federal government and state departments of transportation (DOTs) have tied decision making
about road designs to a facility’s functional classification. Functional classification categorizes roads based on their
position in a transportation network and the type of service they provide to motor vehicles. Although functional
classification shines a light on how vehicles utilize and move through road systems, it does not speak directly to the
needs of multimodal users (e.g., pedestrians, micromobility users like bicyclists and people who use scooters). Nor
does functional classification characterize a road’s surrounding environment and context beyond categorizing it as
urban or rural.

The purpose of context classification is to categorize roads based on the surrounding environment and how they fit
into the community. Transportation agencies are adopting modified functional classification systems that
incorporate context to fill these conceptual gaps by using data on development density, land uses, building setbacks,
and multimodal users. This develops balanced designs responsive to the needs of all transportation modes.

While variations have been utilized by some transportation agencies for two decades, NCHRP 855 — An Expanded

Functional Classification System for Highways and Streets formally introduced context classification on a national

level. Compared to the traditional functional classification system, context classification offers an improved indicator
of mobility and access while considering all modes of travel and users. Context classification is intended to offer
flexibility to practitioners to develop more contextually appropriate solutions. The expanded context classification
system was introduced in AASHTO’s Policy on Geometric Design of Highways and Streets 7t Edition (Green Book 7).
The Green Book stresses that context classification does not replace functional classification. Under federal law (23
CFR Part 470), state DOTs are responsible for developing and maintaining a statewide functional classification in
urban and rural areas, although these agencies are assisted by local governments and Metropolitan Planning
Organizations (MPOs). Decisions about federal-aid program funding eligibility are also contingent on functional
classification. Planners and designers should view functional classification and context classification as
complementary.

As KYTC implements context classification, many aspects of the project development process will be impacted. This
research project will document the impacts of context classification on KYTC practices, provide an implementation
plan, and recommend KYTC-specific uses of an expanded classification system in preparation for adoption of further
context-related guidance in the upcoming 8™ Edition of AASHTO’s Policy on Geometric Design of Highways and
Streets (Green Book 8).

1.1 Functional Classification

Functional classification categorizes roads based on how they convey traffic through a network, specifically the
degree to which they support mobility or access. With few opportunities for entry or exit, mobility-oriented roads
minimize travel friction, are highly efficient, and support higher travel speeds. Good examples are interstates and
freeways. Conversely, a road that prioritizes accessibility gives motorists many opportunities to access adjacent land
uses and roads lower in the functional classification hierarchy. This results in greater travel friction, less efficiency,
and lower speeds. Roadway functional classifications include freeways, arterials, collectors, and local roadways.
Arterials and collectors can be further broken down into minor and major classifications (FHWA 2023).

KTC Research Report Impact of the New Functional Classifications for KYTC 3
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Figure 1.1 Relationship of Functionally Classified Systems Serving Traffic Mobility and Land Access for Motor-
Vehicle Traffic
Source: AASHTO Green Book (7™ Edition; Figure 1-3)

Roads that provide a high degree of mobility are called arterials. They support efficient travel and often have full or
partial access control. Conversely, local roads prioritize accessibility. Collectors balance mobility and accessibility.
They collect traffic from local roads and funnel it to arterials or vice versa.

Arterials, collectors, and local roads are further broken down into sub-categories based on facility characteristics
and whether they are located in an urban or rural area. The starting point for differentiating urban and rural areas
is US Census Bureau maps. The US Census Bureau defines urban areas as developed areas with at least 2,000 housing
units or a population greater than or equal to 5,000. The FHWA further stratifies urban areas into three categories
— urban, small urban, and urbanized. Under functional classification, the urban — rural distinction is tied to the
thresholds of 5,000 people or 2,000 housing units. Under federal law, state DOTSs, in collaboration with their local
partners (e.g., local governments, MPOs), can adjust urban boundaries outward for transportation planning
purposes. Updated boundaries must include the entire area defined by the US Census Bureau as urban. That is, an
agency cannot shrink urban area boundaries so that an urban area footprint is smaller than what is defined in US
Census Bureau maps.

In general, federal-aid funding is available for: (1) roads classified as urban minor collectors or higher in urban areas,
and (2) roads classified as rural major collectors or higher in rural areas.

1.2 Study Background

NCHRP 855 — An Expanded Functional Classification System for Highways and Streets formally introduced context
classification on a national level. The traditional functional classification system categorizes roads as
interstate/freeway, arterial, collector, or local. Even with a rural or urban designation, this system does not always
account for the true context associated with a roadway. The existing system tends to prioritize the needs of motor
vehicles and limit focus on other users such as bicyclists and pedestrians. The intent of an expanded functional
classification system is to remedy those concerns and provide a framework for practitioners to design and construct
facilities that complement the context of their environment and that consider the needs of all users for a particular

context.
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NCHRP 855 (2018) identifies the following five contexts:

. Rural — Areas with lowest density, few houses or structures (widely dispersed or no residential, commercial,
and industrial uses), and usually large setbacks.

. Rural Town — Areas with low density but diverse land uses with commercial main street character, potential
for on-street parking and sidewalks, and small setbacks.

° Suburban — Areas with medium density, mixed land uses within and among structures (including mixed-use
town centers, commercial corridors, and residential areas), and varied setbacks.

° Urban — Areas with high density, mixed land uses and prominent destinations, potential for some on-street
parking and sidewalks, and mixed setbacks.

. Urban Core — Areas with highest density, mixed land uses within and among predominantly high-rise
structures, and small setbacks.

The Expanded Functional Classification System did not address context types for Interstates or Freeways. Designs
for these facilities are based on federally developed standards with less flexibility.

It was not the intent of NCHRP 855 to replace the existing functional classification system with context classification
and it is not KYTC’s intent to do so. Rather, the context classification system should supplement the functional
classification system so that new or reconstructed facilities more properly match their environment and serve
their real users.

Figure 1.2 indicates typical user priorities in an expanded functional classification system that was developed in the
NCHRP 855 report. Note the first column identifies the traditional functional class while the top row indicates
context.

KTC Research Report Impact of the New Functional Classifications for KYTC 5
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Figure 1.2 Typical User Priorities in the Expanded Functional Classification System
Source: Stamatiadis et al. (2018)

NCHRP 855 presented two case studies to display the intended use of the expanded system. Case Study 1 was
prepared for approximately 10.5 miles of Richmond Road (US 25/US 421/KY 418) in Fayette County, Kentucky, and
is an excellent example of the intent of the expanded classification.

Figure 1.3 is a map of Fayette County showing functional classification for state routes in the County. Richmond
Road, which transitions to Athens Boonesboro Road from Downtown Lexington to I-75, is highlighted. It is
categorized as an Urban Principal Arterial throughout that section of the route.
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Functional Classification
- == |nterstate; Rural, Urban
—— == Expressways, Rural, Urban
= = Principal Artenial; Rural, Urban
= == Minor Arterial; Rural, Urban
— == Major Collector; Rural, Urban
— Minor Collector; Rural, Urban
— = Local; Rural, Urban

— — Local; Paved, Unimproved

Figure 1.3 Fayette County, Kentucky, Functional Classification Map

Figures 1.4 and 1.5 depict the vast difference in context between Athens Boonesboro Road near I-75 and Richmond
Road in Downtown Lexington. Near I-75, Athens Boonesboro Road is a four-lane divided highway with variable width
median and partial access control. The area includes turn lanes, paved shoulders, and roadway ditches on both sides.
In Downtown Lexington, Richmond Road becomes a one-way pair, generally with three lanes in each direction. Curb
and gutter with closed storm sewer systems accommodate drainage and shared lanes/bicycle lanes/sidewalks serve
bicyclists and pedestrians. Contexts for these sections of road are clear. However, a significant length of the 10.5-
mile section fits neither context well.

KTC Research Report Impact of the New Functional Classifications for KYTC 7



Figure 1.6 Richmond Road between New Circle Road Figure 1.7 Richmond Road between New Circle Road
and Downtown and Man O’War Boulevard

Photo Source: Google © 2023

Figures 1.6 and 1.7 show two more contrasting examples of the same roadway. The first depicts a section of
Richmond Road between New Circle Road and Man O’ War Boulevard. In that area, Richmond Road is lined with
commercial businesses on both sides. The existing roadway includes three lanes in each direction with curb and
gutter. A bicycle lane can be seen in the image shown (Figure 1.6). However, no sidewalks exist for most of Richmond
Road in this area. Figure 1.7 depicts a section of Richmond Road between New Circle Road and Downtown Lexington.
This area is residential in nature and the existing roadway includes two lanes in each direction with deteriorated
curb and gutter, bicycle lanes, and sidewalks. Each location presents a wide range of access density.

This example clearly demonstrates the need for an enhanced classification system. While KYTC's Highway Design
Guidance Manual (HDM) includes guidance for a rural arterial and an urban arterial which is well-defined by the first
two photos (Figures 4 and 5), the areas shown in the second pair of photos (Figures 1.6 and 1.7) fit neither context.
The additional contexts proposed by NCHRP 855, specifically Suburban and Urban, could be useful along those
portions of the route to provide a framework for better accommodation of its users.

1.3 Context Classification Tools Used at Other State DOTs

Several state departments of transportation have already begun the process of implementing the enhanced context
classification system. The following provides a summary of the methods used by other states to incorporate an
enhanced context classification system.
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1.3.1 Florida Department of Transportation

The Florida Department of Transportation (FDOT) published the FDOT Context Classification Guide in July 2020,
adopting the use of a roadway classification system consisting of eight context classifications for all state routes, not
including those with limited access. The combination of context classification and transportation characteristics are
used to understand who the roadway users are, determine the regional and local travel demand a facility satisfies,
identify the challenges and opportunities for each roadway user type and ultimately, determine key design criteria.
Figure 1.8 depicts the eight context classifications utilized by FDOT. For each classification, the general characteristics
of the land use, development pattern, and roadway connectivity are described. The intent of each description is to
provide cues about the types of users that may use the route. Each context is described as follows:

C1-Natural — Lands preserved in a natural or wilderness condition, including lands unsuitable for settlement due to
natural conditions.

C2-Rural — Sparsely settled lands; may include agricultural land, grassland, woodland, and wetlands.

C2T-Rural Town — Small concentrations of developed areas immediately surrounded by rural and natural areas;
includes many historic towns.

C3R-Suburban Residential — Mostly residential uses within large blocks and a disconnected or sparse roadway
network.

C3C-Suburban Commercial — Mostly non-residential uses with large building footprints and large parking lots within
large blocks and a disconnected or sparse roadway network.

C4-Urban General — Mix of uses set within small blocks with a well-connected roadway network. May extend long
distances. The roadway network usually connects to residential neighborhoods immediately along the corridor or
behind the uses fronting the roadway.

C5-Urban Center — Mix of uses set within small blocks with a well-connected roadway network. Typically
concentrated around a few blocks and identified as part of a civic or economic center of a community, town, or city.
C6-Urban Core — Areas with the highest densities and building heights, and within FDOT-classified Large Urbanized
Areas (population >1,000,000). Many are regional centers and destinations. Buildings have mixed uses, are built up
to the roadway, and are within a well-connected roadway network.

C1-Natural C2-Rural C2T-Rural Town C3R-Suburban C3C-Suburban C4-Urban General C€5-Urban Center C6-Urban Core
Lands preservedina  Sparsely setied lands;  Small c Mix of uses sel within small ~ Mix of uses set within small Areas with the highest
natural or wildemess may include of developed areas  Mostly uses  Mostly ich | blocks with a well-connected blocks with a well-connected densities and building

condition, including lands agricultural land, Immediately within large blocks and uses with large building roadway network. May roadway network. Typically  heights, and within FDOT-
for grassland, diand 5L by rural a disconnecled or footprints and large extend long distances. The  concentrated around a few  classified Large Urbanized
due to natural conditions. and wetlands. and natural areas; sparse roadway parking lots within large  roadway network usually blocks and identified as part Areas (population
includes many historic network. blocks and a connects to residential  of a civic or economic center  >1,000,000). Many are
lowns. i or sparse neig il of a communily, town, or regional centers and
roadway network. along the corrider or behind city. destinations. Buildings
the uses fronting the have mixed uses, are built
roadway. up to the roadway, and are
within a well-connecled
roadway network.

Figure 1.8 Florida DOT Context Classifications
Source: Florida DOT Context Classification Guide (2020)
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Determining context classification — Each FDOT district office was required to develop preliminary existing and
preliminary future context classification designations for the state routes within their respective districts. These were
developed based on readily available GIS data, are noted to be preliminary only, serve as a foundation for beginning
a project, and should be refined on a project-by-project basis. A database similar to KYTC’s Highway Information
System (HIS) is used to house the data. FDOT requires that the context classification for a project be determined
and/or confirmed at the beginning of each project development phase. When the context classification for a portion
of a roadway is determined, the information within FDOT’s database is updated for future use. As a result, the
database is dynamic and constantly being updated. Table 1.1 identifies the methodologies for determining the four
potential context classification designations.

Table 1.1 Florida DOT Context Classification Designations

Preliminary Project-Level
Time Period Existing Districtwide evaluation based on Project specific evaluation based on
existing conditions, using readily | existing conditions, using the most
available GIS data recent data available
Future Districtwide evaluation based on | Project specific evaluation based on
future conditions, using readily future conditions, using the most
available GIS data recent data available

Source: FDOT Context Classification Guide (2020)

Figure 1.9 identifies characteristics for each of FDOT’s contexts and provides a framework for making those
determinations. The distinguishing characteristics provide a broad description of the land use types and street
patterns found in each context while the primary and secondary measures guide more detailed assessments of the
existing or future conditions along a route.
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(2 A/B)Primary Measures (2 C)Secondary Measures
TABLE 1 CONTEXT CLASSIFICATION MATRIX Roadway Connectivity
Location of Allowed Allowed
Intersection Block Block Building Building Fronting Off-street Residential Office/ Population Employment
Density Perimeters Length Land Use Height Placement Uses Parking Density Retail Density  Density Density
Conibext Irtersacticrs’ DuwelimgUrits’  Floor-Area Ratio
Classification (1) Distinguishing Characteristics Square Mile Feet Feet Descripion Floor Levels Description Yes/No Description Acre (FAR) Persons/Acre  Jobs/Acre
e Tr— Lands preserved ina natural or wildemness. NiA NiA NiA Censervalion NiA N/A N/A NIA NIA NIA NiA NIA
condition, including lands unsuitable for Land, Open Space,
seftlement due to natural conditions. andior Park
C2-Raral Sparsely settled lands; may include agricultural <20 NIA NIA Agricultural and/ 1to 2 Detached No NIA <1 NIA <2 NI
land, grassland, wocdland, and weflands. or Single-Famiy buildings with no
Residential consistent pattern
of ssthacks
C2T-Rural Town Small concentrations of developed areas >100 <3,000 <500 F@EIL Ofﬁcg 1to2 Both detached Yes Mostly on side or >4 2025 NIA >2
immediately surrounded by rural and natural Single-Family and attached rear; occasionally
areas; includes many historic towns. Residential, Multi- buildings with no in front
Family Residential, or shallow (<20')
Institutional, andior front ssthacks
Indusirial
Wostly residential uses within large blocks and a <100 NiA NiA Single-Family and/ 1to 2, Detached No Mostlyin front; 108 NIA NIA NiA
- _ disconnected or sparse roadway network. or Multi-Famiy with some 3 buildings with occasionally in
Ikl Residential medium 20'to rear or side
73) frent setbacks
cI1c Mesily nen-residential uses with large building <100 >3,000 >660 Reail, Office, 1 (retailuses)  Detached No Moslyin front; NIA <0.75 NIA NiA
_ feotprints and large parking lots within large Multi-Family and 1 to 4 [office buidings with occasionally in
Commercial blocks and a disconnected or sparse roadway Residential, uses) large (>75) rear or side
network. Instituional, andfor setbacks on all
Indusirial sides.
CaAlrban Gemeral Wix of uses set within small blocks with a well- >100 <3,000 <500 SingleiFamily 1to 3, with Both detached Yes Mostly on side or >4 NIA 5 >5
connected roadway network. May extend long or Multi-Famiy some taller and attached rear; occasionally
distances. The roadway network usually connecis Residential, buildings buildings with no in front
to residential neighborhcods immediately along Institutional, setbacks or up
the corridor or behind the uses fronting the Neighborhood o medum (75)
roadway. Scale Retail, and/ front setbacks
or Office
Colirbam Cemter Wix of uses set within small blocks witha >100 <2.500 <500 Fiaall Ofﬁc_)e‘ 1105, with Both detached Yes Mostly on side or B >0.75 >0 >20
well-connected roadway network. Typically Single-Family some taller and attached rear; occasionally
concentratedarcunda fewblodes and idertified or Multi-Famiy buildings buildings with no infront, orin
as part of acivic or economic center of a Residential, or shallow (<20') shared off-site
community, town, or city. Instituional, andfor front setbacks parking facilities
Light Incustrial
CE-irbam Care Areas with the highest densiies and buikding >100 <2.500 <660 Retail, Office, >4, wihsome  Mostly attached  Yes Side orrear; often  >16 >2 >20 >45
heights, and within FOOT dassified Large Irstitutional, and/ shorter buildings buidings with no in shared off-site
Urbanized Areas (population >1,000,000), Many or Multi-Family o minimd (<10) garage parking
are regional centers and destinations. Buildings Residential front setbacks
have mixed uses, are built upto the roadway, and
are within a well-connected roadway network.
The nTakde 1 fi il Fy Fhrieha, s 3} 2008 SmaviCode Ve 9.2, Duavy, Andres, Sandy Sorien, and Wiliam Wi gh; amd
1) 208 Serard S o Caritdedbeok ey avvaed e i anred Sireeds Sl i Sursmerbil ot [ b i, Mew Jersey A} 2040 Desarminey Wialable Lk Aotz Seasilive. Instiute of Transporlalion Fnginesrs and C ongress for the New Urbanism,
[ of Trnepostati wylenia [k af i 5) Color s correspond toflowchart in Fiaure 5,
2} 202 Pl TOO Guidees Flosida Depestment of Trenep orisdion;
. o

Figure 1.9 Florida DOT Context Classification Matrix
Source: Florida DOT Context Classification Guide (2020)
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It is intended that primary measures can be evaluated through field visits, aerial photography, available street view
imagery, or a combination. Secondary measures require more detailed map analysis and determination of future
land use and/or zoning information, if available.

Figure 1.10 outlines a step-by-step process to evaluate context classification for a specific project. Generally, a subset
of the primary measures can be enough to determine a roadway’s context classification. It may not be necessary to
evaluate all primary and secondary measures.
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Figure 1.10 A Step-by-Step Guide for Determining Context Classification
Source: Florida DOT Context Classification Guide (2020)

Finally, FDOT acknowledges that not all roadways adhere to the standards in the context classification matrix. In
those cases, a Special District (SD) context classification can be applied. Some examples may include:

e Military bases
e University campuses
e Airport
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e  Seaports or riverports

e  Rail yards

e Theme parks or other tourist areas
e Sports complexes

e Hospitals

e  Freight distribution centers

Typically, a Special District attracts a unique mix of users with unique travel patterns. Planning and engineering
judgment are used to understand those situations and determine appropriate design controls and criteria on a case-
by-case basis.

Expected user types — The context classification of a segment of a roadway is intended to inform project teams of
the types and intensity of users that can be expected. Figure 1.11 illustrates typical user types and intensities for
each context classification. The types and intensities of users shown for each context are typical in nature and
planners and engineers should confirm the recommendations prior to determining the actual need to accommodate
them.
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crveson & it she kT
S e b
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C5-Urban Center
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Figure 1.11 Typical User Types and Intensities for Context Classifications
Source: Florida DOT Context Classification Guide (2020)

Role of functional classification — FDOT considers functional classification and context classification together when
determining the role and function of a roadway within the transportation network. The FDOT Context Classification
Guide provides guidance with two specific examples where the combination of the two is appropriate:
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e The relationship between functional classification and access needs may be less consistent in more urban
context classifications where roadways serve a wider variety of purposes beyond moving motor vehicular
traffic.

e Ingrowing suburban areas, retail and commercial businesses usually appear along arterials, requiring access
and creating demands for short-distance and local trips for not only vehicles, but also pedestrians and
bicyclists.

The example of Richmond Road in Lexington, Kentucky introduced earlier displays both points well. First, the
surrounding context of the principal arterial changes significantly while the functional classification does not.
Second, as development along Richmond Road has crept away from the urban core of downtown Lexington, the
desired access and additional user types generated by surrounding residential neighborhoods benefit from a facility
that does not necessarily serve the purpose of minimizing travel time and distance. Those are the typical roles of a
principal arterial. These examples are indicative of the importance of layering context classification criteria on top
of the use of functional classification.

Design controls — FDOT uses the following key design controls for project development: design speed, design vehicle,
design period, traffic volumes, level of service, functional classification, access classification, and context
classification. Design speed is a principal design control that determines many of the key design criteria for a project.
Table 1.2 depicts the incorporation of context classification into the selection of the allowable design speed range
for a non-limited-access facility.

Design speed and target speed — FDOT selects a design speed early in the design process that reflects a target speed.
Target speed is the highest speed vehicles should operate on a roadway within in a specific context. FDOT notes the
following regarding target speed:

e Target speed should be within the allowable design speed guidance shown in Table 1.2. The Strategic Intermodal
System (SIS) is Florida’s high-priority network of transportation facilities important to the state’s economy and
mobility.

o Target speed should allow for an operational speed consistent with the multimodal activity generated by the
surrounding context of a facility.

e Target speed may change during project development as information is gathered and decisions are made.

e Target speed for C1 and C2 roadways should be in the higher range of the allowable design speed shown.

e Target speed for C2T through C6 roadways should be in the lower range of the allowable design speed shown
with justification required otherwise.

e The 85" percentile speed should be considered when selecting the target speed. They are not required to be
the same, however. If the selected target speed is lower than the 85" percentile speed, speed management
intervention techniques may be required.

e When target speed and design speed are lower than the posted speed, the posted speed may need to be
changed over time.
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Table 1.2 Florida DOT Design Speed Guidance

Limited Access Facilities

(Interstates, Freeways, and Expressways)

Allowable Range (mph) SIS Minimum (mph)
Rural and Urban 70 70
Urbanized 50-70 60

Arterials and Collectors

Context Classification Allowable Range (mph) SIS Minimum (mph)

Cc1 Natural 55-70 65
C2 Rural 55-70 65
C2T Rural Town 25-45 40
C3 Suburban 35-55 50
C4 Urban General 25-45 45
C5 Urban Center 25-35 35
C6 Urban Core 25-30 30
Notes:

(1) SIS Minimum Design Speed may be reduced to 35 mph for C2T Context Classification when
appropriate design elements are included to support the 35-mph speed, such as on-street
parking.

(2) SIS Minimum Design Speed may be reduced to 45 mph for curbed roadways within C3
Context Classification.

(3) For SIS facilities on the State Highway System, a selected Design Speed less than the SIS
Minimum Design Speed requires a Design Variation as ouflined in SIS Procedure (Topic No.
525-030-260).

(4) For SIS facilities not on the State Highway System, a selected Design Speed less than the
SIS Minimum Design Speed may be approved by the District Design Engineer following a
review by the District Planning (Intermodal Systems Development) Manager.

Source: Florida DOT Design Manual (2022)
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In Florida, most other key design criteria are primarily controlled by the selected design speed with secondary
contributing factors. However, the FDOT Design Manual specifically incorporates context classification into the
selection of the following design features:

e Llane widths

e Median width on divided roadways with design speeds of 45 MPH or greater
e  Minimum border width

e  Maximum grades

Pedestrian and bicycle facilities — The FDOT Design Manual states that sidewalks should be provided on curbed
roadways except where prohibited by statute. Sidewalks are also not required within C1 or C2 context classification
and when no other connecting pedestrian facilities exist. The manual also states that sidewalks should be provided
on high speed curbed and paved shoulder roadways with C2T, C3R, C4, C5, or C6 context classifications and along
roadways with C1, C2, or C3C context classifications with a demonstrated demand for use. Standard sidewalk widths
are provided as shown in Table 1.3.

Table 1.3 Florida DOT Context Classification Matrix Standard Sidewalk Widths

Context Classification Sidewalk Width (feet)

C1 Natural 5

C2 Rural 5
C2T Rural Town 6

C3  Suburban 6

C4  Urban General 6

C5 Urban Center 10

C6 Urban Core 12
Notes:

(1) For CZT, C3 and C4, sidewalk width may be increased up to 8 feet
when the demand is demonstrated.

(2} For C5 and C8, when standard sidewalk width cannot be attained,
provide the greatest attainable width possible, but not less than 6 feet.

(3) For RRR projects, unaltered sidewalk with width 4 feet or greater may
be retained within any context classification.

(4} See FDM 260.2 2 for sidewalk width requirements on bridges.

Source: Florida DOT Design Manual (2022)

Regarding pedestrian and bicycle facilities, context classification is also mentioned as a determining factor in the
following situations:

e Paved shoulders should be marked with bicycle lane arrow markings within C4, C5, and C6 context
classifications, or within C3 when demand is demonstrated. This is only one of several criteria which must be
met.

e Shared use path may be substituted for sidewalks or a bicycle lane when the design speed is 35 MPH or greater
and the context classification is C1, C2, or C3.
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e An urban side path may be used in C2T, C4, C5, and C6 context classifications when the roadway design speed
is 35 MPH or less. In C5 and C6 contexts, a separate sidewalk must be provided along with the urban side path
to accommodate pedestrian demand.

e A separated bicycle lane and sidewalk should be utilized in C2T, C4, C5, or C6 contexts when non-motorist
volumes are expected to be high and higher than usual numbers of more vulnerable users such as the elderly
or disabled are anticipated.

1.3.2 Washington Department of Transportation

The Washington Department of Transportation (WSDOT) states that it is “committed to context-appropriate,
multimodal, performance-based designs”. The July 2017 Design Manual update included guidance for determining
context for non-freeway facilities. WSDOT defines context as the “environmental, economic, and social features that
influence livability and travel characteristics”. Context informs the selection of design controls such as target speed
and modal priority. For WSDOT, context is divided into two categories: land use and transportation.

WSDOT chose to utilize four land use categories. Those four categories along with their key characteristics are rural,
suburban, urban, and urban core. They are further described below.

Rural — Land use ranges from no development to some light development, with sparse residential and other
structures mostly associated with farms. Land is primarily used for outdoor recreation, agriculture, farms, and/or
resource extraction. Occasional small communities may include a few residential and commercial structures. Rural
is further defined by these characteristics:

e No or few pedestrians except in outdoor recreation areas or where socioeconomic factors suggest walking
to be an essential form of transportation,

e Recreational bicycle use except for potential commutes between communities or where socioeconomic
factors suggest bicycling to be an essential form of transportation,

e Commercial uses include general stores, restaurants, and gas stations, normally at crossroads,

e Large setbacks except in small communities, and

e Limited transit service availability.

Suburban — Locations classified as suburban are usually connected and integrated with an urban area and include a
diverse range of commercial and residential uses with low or medium density. Multi-story buildings with off-street
parking tend to exist. Sidewalks will usually exist, and facilities may include bicycle lanes. Suburban areas may include
big box commercial, light industrial, health services, gas stations, restaurants, schools, and libraries. Suburban is
further defined by these characteristics:

e Heavy reliance on passenger vehicles,

e Transit services may be available,

e  May include single and/or multi-family residential structures,

e May include planned facilities for multimodal activities such as walking and biking, and

e Schools and parks may be integrated with residential and commercial areas.

Urban — Urban locations are high density with multi-story and low to medium rise residential and commercial
buildings. Some light and heavy industrial use may exist. Many structures accommodate mixed use and specialized
structures for entertainment, athletics, or social events or conferences may exist. Urban is further defined by these
characteristics:
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e  Various public use structures, including government, typically exist.

e Varying setbacks and streets typically include on-street parking.

e Wide sidewalks accommodate greater pedestrian traffic.

e  Bicycle lanes and transit typically exist.

o Off-street parking in multi-level buildings is integrated with commercial and residential uses.

Urban Core — Urban core locations are the densest, with mixed residential and commercial use in high-rise

structures. Time-restricted on-street parking is utilized along with parking in multi-level structures shared with

commercial and residential use. Urban core areas are accessible to passenger vehicles, commercial delivery vehicles,

bicycles, pedestrians, and transit. Urban Core is further defined by these characteristics:

e Sidewalks and plazas accommodate pedestrians,

e  Bicycle facilities and transit facilities are common,

e Mixed land use includes commercial, residential, government, and institutional,

e  Mixed use high-rise structures, and

e  Minimal setbacks due to high land values.

Determining land use and transportation context — WSDOT provides specific guidance for determining both the

land use and transportation contexts for a project and notes that a project may need to be broken into segments if

more than one category applies within the project limits. Designers are directed to use the Context and Modal

Accommodation Report and accompanying learner’s guide in conjunction with the Basis of Design form when making

these determinations. Figure 1.12 depicts a general overview of the process to determine modal priorities for a

project based on land use and transportation contexts.
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Figure 1.12 Washington DOT Context Documentation Process

Source: Washington DOT Context and Modal Accommodation Report (2019)
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Table 1.4 Washington DOT Factors for Determining Initial Land Use Context

Factor Criteria
Land Use Land uses within % mi of roadway
Density Housing units / acre
Density lobs / acre

Density Intersections per sq. mi.
Density Typical building height
Setback Typical building setback
Setback Parking (on street or off street)

Source: Washington DOT Design Manual (2022)

The factors shown in Table 1.4 are used to determine the initial land use category. The first step involves determining
the initial land use context category for the current state, or existing conditions. The factors shown can be quantified
based on readily available data. Second, the project team should consult with local agency staff and review available
planning documents to determine whether any potential changes to the surrounding land use warrant a change in
the initial land use context category for the future conditions. Finally, the final land use context category for both
the current and future conditions is established and takes into account any additional considerations, such as
information gained through community engagement, as well as professional judgement. WSDOT includes a Land
Use Context Worksheet to aid in determining the land use context category within their Context and Modal
Accommodation Report. See Figure 1.13.
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Context and Modal Accommodation Report Version 2.2 (10/24/2019)
LAND USE CONTEXT WORKSHEET

1. Review indicators (far left column} to define Current and future context {rural, suburban, urbanftown, urban core).
2. Check one box in each row based on Current condition and another box in each row based on future condition.
3. Split segments by mileposts if indicators change significantly. Use one sheet for each milepost range.

Indicator Relevance | Rural Suburban Urban/Town Urban Core Source Source
(Current) (Future)
Land Use Within %2 Agricultural uses with Single uses (divided into | Mixed-uses (includes 2+ Mixed uses except Aerial Photos | City or County
mile of some isolated residential, commerdial, residential, commercial, industrial and Comprehensive Plan.
roadway residential and institutional or industrial | institutional and/or agriculture Zoning & Land Use
commercial uses) industrial uses) Designations
Current [ Future [J Current [ Future (] Current [J Future [ Current [J Future [
Housing Polygons <1 unit/acre 1-4 units/acre 4-15 units/acre 15+ units/acre EPA Smart City or County
Units/Acre adjacent to Location Comprehensive Plan
roadway Database
Current O Future O Current O Future O Current O Future O Current O Future OJ
Jobs/Acre Polygons 0-1 jobs/acre 1-10 jobs/acre 10-50 jobs/acre 50+ jobs/acre EPA Smart City or County
adjacent to Location Comprehensive Plan
roadway Database
current [J Future JOJ  current O Future [ Current [J Future [ Current [J Future [
Street Polygons < 15 intersections/ 15-75 intersections per 75-150 intersections per | 150+ intersections/ EPA Smart City or County
Intersection adjacentto | square mile square mile square mile square mile Location Comprehensive Plan
Density roadway Database
Current O Future O Current O Future O Current O Future O Current O Future O
Typical Building | Visible from | N/A Mostly 1 to 2 story Mostly 2 to 4 story Mostly 4+ stories Google Maps | City or County Zoning Code
Height roadway Streetview
Current O Future O Current O Future O Current O Future O Current O Future OJ
Setbacks Visible from | Varies 24 ft min (arterial) 6 ft min to 18 ft max 2 ftmin to 12 ft max | Aerial Photos | City or County Zoning Code
roadway 12 ft min (non-arterial)
Current [ Future [J Current [ Future (] Current [J Future [ Current [J Future [
Parking Visible from | Off-street (on-street On-street residential, On-street common Mostly on-street Aerial Photos | City or County
roadway rare) off-street commercial supplemented by off- with some off-street Comprehensive Plan
street surface structures
Current [ Future [J Current [ Future (] Current [J Future [ Current [J Future [

Page 10 of 11

Figure 1.13 Washington DOT Land Use Context Worksheet
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Context and Modal Accommodation Report Version 2.2 (10/24/2019)

RESULTS:
Beginning | Ending Current Context Future Context Current Context Future Context
MP MP {Initial) (Initial) {Final) {Final}
O Rural O Rural O Rural O Rura
O Suburban O Suburban O Subwiban O Suburban
O Urban/Town O Urban/Town O Urban/Town O Uban/Town
O Urban Core O Urban Core O Urban Core O Umban Core

Sourcesfinterpretations made in these determinations not captured in the table:

Page 110f 11

Figure 1.13 Continued
Source: Washington DOT Context and Modal Accommodation Report (2019)
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The transportation context is the basis for modal priority decisions for a project and are based on the following:
e Roadway type - Functional classification,
e  Bicycle route type — Based on the trip purpose and network connectivity a facility provides,
e  Pedestrian route type — Described in terms of estimated current and potential future volumes,
e  Freight route type — Could be an identified freight route or based on amount of use,
e Transit use considerations — Depends on type and volume of service provided, and
e Complete streets and main street highways — Previously designated routes.

The Context and Modal Accommodation Report provides additional worksheets for context determination. All the
above modes are addressed and lead to a determination of the initial modal priority for a project. Figure 1.14 depicts
typical modal priorities based on route type and land use context.

Land-Use Context

i Suburban e

Freeways
R oo 680
g Minor Arterial D D ﬂ
é Collector D n
Local D m

Motor Vehicles
Incl. Freight Bicycles Pedestrians
. . . Transitcompatibility not
High High High shown because itvaries
by route {(compatibility

Medium D Medium D Medium can't be determined
ey based on roadway type

and land-use context)
Low Low Low

Figure 1.14 Washington DOT Initial Modal Accommodation Table
Source: Washington DOT Context and Modal Accommodation Report (2019)

Following selection of the initial modal priority, the Context and Modal Accommodation Report (Appendix A)
provides worksheets intended to assist with assessing the need to increase or decrease the priority needed for motor
vehicles, bicycles, and pedestrians. Following completion of those worksheets, the final modal priority for each mode
will be determined for both existing and future conditions. The results and justification are recorded in the project

Basis of Design document.

Design controls — The modal priority for a project becomes one of five key design controls along with design year,
access control type, design speed, and terrain classification. Unlike FDOT, WSDOT design guidance does not prescribe
the use of certain features to accommodate particular modes. WSDOT recommends that sidewalks will typically be
considered in suburban, urban, and urban core contexts. The designer is expected to document priority of modes
on the Basis of Design document, which is similar to KYTC’s Design Executive Summary, and requires approval near
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the 30% design stage. The Basis of Design will document the design elements selected by the project team that
accommodate those modes being prioritized. See Appendix B for WSDOT’s Basis of Design form.

WSDOT also utilizes target speed and provides recommendations based on land use context and roadway type as

shown in Table 1.5. Low speed is 35 MPH or less. Intermediate speeds are 40 and 45 MPH. High speed is 50 MPH
and above.

Table 1.5 Land-Use Context for Roadway Types

Land-Use Context
Rural Suburban Urban Urban Core
Freeways High High High High
. . i Intermediate / Low /
;E Principal Arterial High High Intermediate Loww
- i . . Lo / Low /
5 Minor Arterial High Intermediate Intermediate Low
g Low / Low/
Collector Intermediate Intermediate Low Low
Low /
Local Intermediate Low Low Loww

Source: Washington DOT Context and Modal Accommodation Report (2019)

The goal of the target speed approach is that the posted speed for a project is the same as the design speed and
operating speed while considering existing and proposed context, modal priority, access control selection,
performance need, and other important contributing factors specific to a project.

1.3.3 Minnesota Department of Transportation

The Minnesota Department of Transportation (MnDOT) Facilities Design Guide (2022) includes the identification of
context categories for a project. MnDOT chose to utilize nine land use context categories. Those categories along
with their key characteristics are described below.

Natural — Describes primarily undeveloped land that exists in its original state. Any buildings have very large setbacks
and may not be visible.

Rural — Applies to farmland, forestry, mining, or very low density residential or commercial areas. Buildings have
large setbacks and small pockets of natural context may be interspersed with rural developments.

Rural crossroad — Small developed areas at the intersections of two rural highways. May be a small community or
unincorporated town. Land use is typically residential, commercial, industrial, institutional, and agricultural. Typical
one-story buildings with varying setbacks.

Suburban commercial — Consists of large, developed parcels for commercial, office, institutional, and entertainment
uses. Businesses may have large on-site parking lots and on-street parking may be available. Buildings are typically
large, but not multi-story.
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Suburban residential — Consists of mostly single-family houses with some multi-family. May include parks and
natural spaces and a small amount of commercial and institutional uses.

Industrial/warehouse/port — Usually consists of industry and manufacturing, storage, and shipping, commercial, or
air, rail, or water ports. Typically includes large buildings on large lots separated by parking areas.

Urban commercial — Densely developed area with a mix of commercial, retail, office, institutional, public/civic, and
some residential. Building heights will vary. Parking lots and on-street parking are typical with parking structures in
the denser areas.

Urban residential — Consists of single and multi-family homes and some commercial uses. May include parks and
natural spaces and a small amount of commercial and institutional uses. Buildings have little or no setbacks and
parking is typically on-street or in lots or garages accessed by alleys.

Urban core — Densely developed area of mixed uses including commercial/office, residential, public/civic, special
event, and parks or open space. Most common in moderate or large cities. Lot sizes vary, buildings typically share
walls, and buildings may be multi-story. Parking structures are common with some on-street parking and dedicated
lots.

Figure 1.15 is from Exhibit 3C-2 in MnDOT’s Facility Design Guide (2022). The exhibit provides additional detail on
the selection of context for MnDOT projects.
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Natural

Rural Crossroad

Suburban
Commercial

Suburban
Residential

Industrial/
Warehouse/ Port

Urban Commercial

Urban Residential

Urban Core

- Sparsely developed or not developed.

- If present, scale of development is typically
small.

- Wetlands, forests, prairies, lakes,
waterways, steep slopes, historic areas.

Resource conservation/ preservation, scenic,
recreational areas, parks, open space, water
(with or without public access), forest.

- Sparsely developed.

- Scale of development may be large (e.g.,
farm land).

- Low intensity of use.

Agriculture, forestry, mining, some
industrial, park/recreation, water (with or
without public access), sparse residential or
commercial.

- A developed area with small scale and
moderate density.

- A variety of land use types typically
resulting in moderate intensity of use.

Commercial (e.g., corner bar, gas),
institutional (e.g., church), public/civic, (e.g.,
town hall, post office), park, open space.
Often intermixed with agriculture, forestry,
or industrial.

- Low to moderate density of development

- Typically, one type of land use
(commercial) resulting in low to medium
intensity of use.

- Large scale land uses (e.g., big box
retailers) are common.

Commercial, retail & big box, office parks,
entertainment venues, some public/civic
buildings (e.g., city hall), parks, institutional
(e.g., community college). Some suburban
commercial areas include a moderate
density and mix of land uses centered on
either historic or recently created town
centers.

- Low density of development (e.g., few
residences per acre).

- Typically, one type of land use (residential)
resulting in low intensity of use.

Single family houses, some multi-family
buildings, some public/civic (e.g., school,
library), parks/open spaces, small retail
nodes (e.g., gas station, convenience store)
adjacent to or along the edge.

- May be in an isolated location in a rural
area or intermixed with suburban or urban
settings.

- Typically large scale developments with a
low to moderate intensity of use.

Manufacturing, logistics, warehouse,
intermodal facilities (air, water, rail)

- Moderate to high density of development,
typically at a small or moderate scale.

- A variety of land uses (including some
residential) resulting in high intensity of
use.

Often mixed use, including office, retail,
large event centers, residential, regional
public/civic (e.g., court house, county or
state government, universities).

- Moderate to high density of development
(e.g. many residences per acre).

- Typically one type of land use (residential)
resulting in low intensity of use.

A mix of single-family houses and multi-
family buildings, some public/civic (e.g.,
school, library), parks/open space uses, small
retail nodes (e.g., corner store).

- Extremely densely developed, often
including vertical density.

- Typically high intensity of use.

- All varieties of land use may be present.

- All scales of land use.

Mixed retail, commercial, office, residential,
institutional, event & sports centers, local
and regional public/civic (e.g., library, court
house) Open spaces are typically plazas.

Figure 1.15 Minnesota DOT Context Category Matrix
Source: Minnesota DOT Facility Design Guide (2022)
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Context . s
Buildings m

Natural

- 1to 2 stories tall.

- Rare.

Zero to very low - Mostly single-use. Very large
- 1to 2 stories tall.
- Sparse.

Low - Mostly single-use. Large

Rural

Crossroad Low to medium

- Concentrated.
- Often mixed-use.
- 1to 2 stories tall.

Small to medium

Low to medium,
higher in town
centers

Suburban
Commercial

- Frequent buildings.

- Large lots, buildings are separated by parking lots.
- Mostly single-use, some mixed use.

- 1to 4 stories tall.

Medium to large

Suburban

Residential 257 0 el

- Frequent buildings.

- Medium-sized lots, buildings are separated by lawns
or yards.

- Single-use.

- 1to 3 stories tall.

Medium to large

Industrial/
Warehouse/
Port

Medium

- Sparse buildings.

- Very large lots, buildings are separated by parking
lots or outdoor uses.

- Mostly single use.

- Typically 1 story tall.

Medium to large

Urban

Commercial Medium to high

- Frequent buildings.

- Small lots with little or no separation between
buildings.

- Typically mixed use.

- Building height depend on size of community.

- 1to 6 stories tall.

None to small

Urban
Residential

Medium to high

- Frequent buildings.

- Small lots, buildings have shared walls or are
separated by lawns.

- Single use.

- Single-unit or duplex houses (1 to 2 stories).

- Multi-unit buildings (2 to 5 stories).

None (multi-unit) to
small (single-unit/
duplex)

Urban Core High

- Frequent buildings.

- Lot sizes vary, but buildings typically have shared
walls.

- In large cities, one building may occupy an entire
blocks.

- Building height depends on size of community but
ranges from 1story to 30 stories.

Typically none

Figure 1.15 Continued

KTC Research Report Impact of the New Functional Classifications for KYTC

27



Rural
Crossroad

Suburban
Commercial

Suburban
Residential

Industrial/
Warehouse/
Port

Urban
Commercial

Urban
Residential

Urban Core

- Natural areas.
- Parking lots in vicinity of
buildings.

T Frontage
Category 9

- Roadway and shoulders used by all modes.
- Some shared-use paths, few sidewalks.
- Some on-demand or shuttle transit, no fixed route service.

- Mostly farm or natural.
- Private yards, parking lots, or both
in vicinity of buildings.

- Roadway and shoulders used by all modes.
- Some shared-use paths, few sidewalks.
- Some on-demand or shuttle transit, no fixed route service.

- Landscaped buffers or small
parking lots.

- Roadway and shoulders typically used by drivers and
bicyclists, may be used by pedestrians in absence of
sidewalks.

- Occasional sidewalk or shared-use path.

- Some on-demand or shuttle transit, no fixed route service.

- Landscaped buffers and/or large
parking lots.

- Roadway typically used by drivers only.

- Shoulders may or may not be present.

- Sidewalks or shared-use paths.

- Served by on-demand transit.

- Some fixed-route transit service.

- Park and rides access to commuter transit routes.

- Private yard and/or driveway.

- Roadway typically used by drivers and bicyclists.

- Occasional sidewalks or shared-use paths.

- Served by on-demand transit.

- Some fixed-route transit service.

- Park and rides access to commuter transit routes.

- Landscaped buffers, some fences,
parking lots.

- Roadway and shoulders typically used by drivers and
bicyclists.

- Occasional sidewalks or shared-use paths.

- Facilities where cargo is transferred from one mode to
another (e.g., from train to ship).

- Some fixed route transit service.

- If present, frontage may be
landscaped or paved area for use
as seating, retail, or access to
storefront.

- Street typically used by drivers and bicyclists; alleys used by
all modes.

- Sidewalks.

- Bike lanes or separated bike lanes.

- Fixed route transit service.

- If present, multi-unit residential
frontage may be private yard, or a
small landscaped or paved area for
use by residents.

- Single unit/duplex frontage is
typically a private yard.

- Street typically used by drivers and bicyclists; alleys used by
all modes.

- Sidewalks.

- Bike lanes or bike boulevards.

- Fixed route transit service.

- If present, frontage may be
landscaped or paved area for use
as seating, retail, or access to
storefront.

- Street typically used by drivers and bicyclists; alleys used by
all modes.

- Sidewalks.

- Bike lanes or bike boulevards.

- Fixed route transit service.

Figure 1.15 Continued
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Context Category Minnesota Examples
. - TH 1 Superior National Forest
- Mainly surface lot, some on . .
high hould - TH 38 Chippewa National Forest
iR B - TH 74 Whitewater State Park

- Mainly surface lot, some on - TH 52 in Goodhue County
highway shoulder. - TH 61 along the north shore of Lake Superior

- TH 210/CR 6-16 in Tamarack
-TH 38/CR 5 in Effie
- TH 19/10th Ave in Stanton

- Mainly surface lot, some on-
Rural Crossroad street parking or on highway

shoulder. _TH 61 in Miesville (transitional)
Suburban - Large surface lots, occasional - Division St. in Saint C.IOUd
Commercial on-street and structure parkin = REER WS B )
P 9- | _ Excelsior Blvd in Saint Louis Park
Suburban - Private garage, private driveway, | - Chippewa Park neighborhood in Woodbury
Residential occasional on-street parking. - Northern Hills neighborhood in Rochester

- Terminal Drive industrial area in Eagan
- Industrial Drive area in north Faribault-
- Large surface lots. - ConAgra Foods area in New Prague

- Port of Duluth

- Various airports statewide

Industrial/
Warehouse/ Port

- Small surface lots or on-street - Superior St E in Duluth
Urban Commercial parking. o - University Ave in Minneapolis and Saint Paul
- Structure parking (in larger - Grand Ave in Saint Paul
communities).” - Many downtown main streets

- Private garage or surface
parking accessed via alley, on-

Urban Residential street parking.

- Large multi-unit buildings may
have structure parking.’

- Lyndale Ave in Minneapolis

- 66th St in Richfield

- East Hillside neighborhood in Duluth

- Older residential areas of some small towns

- Structure parking is common, - Downtown Minneapolis and Saint Paul
Urban Core some on-street parking, some - Downtown Duluth
small surface lots. - Downtown Rochester

Figure 1.15 Continued

1.3.4 Oregon Department of Transportation

The Oregon Department of Transportation (ODOT) published the Blueprint for Urban Design in January 2020 which
incorporated context classification into project development. ODOT updated their Highway Design Manual in
January 2023 incorporating the Blueprint for Urban Design.

ODOT recognizes that context includes the adjacent land use and the context of the roadway itself. The roadway
context, or the intended function of the road, using functional classification, provides input to the overall context of
a roadway. Urban contexts defined by ODOT are based on current and future land use, development patterns,
roadway classification and connectivity, and overall community goals for an area. ODOT recognizes six context
classifications for non-limited access roadways. Those six classifications along with their key characteristics are
described below.

Traditional downtown/central business district — Buildings are generally located at the back of sidewalk with
minimal setbacks and access is provided from the sidewalk. Land use is mostly commercial and retail with some
mixed residential, park areas, or other small recreational areas. Block sizes are generally small with on-street or
parking behind buildings. The street grid system is usually well-developed.
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Urban Mix — Building setbacks are mixed, but generally shallow and adjacent to the sidewalk or with a pedestrian
pathway from sidewalk to building. Land use is commercial, retail, or professional offices and may include some
residential. Older residential may be mixed in with newer development. Parking is mainly behind or beside buildings
with some on-street parking. Block sizes are small to medium with a connected street grid system.

Commercial Corridor — Consists primarily of large commercial, retail, or industrial properties typically along major,
high-speed arterials. A street grid system is not usually present. Building setbacks are medium to large with large
parking areas between sidewalk and the building entrances. Large parking lots for employees and customers are
typical.

Residential Corridor — Similar to a commercial corridor except with higher density of residential. May also be located
along a higher speed arterial, but pedestrian, bicycle, and transit users will be more prevalent. This context typically
has a better street grid network due to the existence of residential neighborhoods. Mixed commercial, retail, and
light industrial land uses may support the residential area. Access to the main route is usually through public street
connections.

Suburban Fringe — This context is the area of transition from higher speed rural roads to lower speed urban settings
entering communities. Focus is on speed control. Building setbacks vary with generally larger properties and smaller
buildings resulting in open green space. Residential, farming, commercial, retail, and industrial may all exist. Parking
is primarily off the street.

Rural Community — Established for small communities with a major route being the primary through route. Will
typically consist of small, concentrated areas of development surrounded by undeveloped areas. Building setbacks
are generally shallow with parking along the edge of the road. Land use is mixed with primarily residential and small
commercial. Facilities such as post offices, parks, schools, and recreational facilities are common.

Determining Urban Context — Figure 1.16 depicts the general criteria for each context as defined by ODOT. General
guidelines for building setback, building orientation, land use, building coverage, parking location, and block size are
provided.
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Land Use
Context

Traditional
Downtown/
CBD

Urban Mix

Commercial
Corridor

Residential
Corridor

Suburban

Fringe

Rural
Community

Building Setbacks

Distance from the
building to the
property line

Shallow/ None

Shallow

Medium to Large

Shallow

Varies

Shallow/ None

Building Orientation

Buildings with front
doors that can be
accessed from the
sidewalks along a
pedestrian path

Yes

Some

Sparse

Some

Varies

Some

Land Use

Existing or future
mix of land uses

Mixed (Residential,
Commercial,
Park/Recreation)

Commercial
fronting, residential
behind or above

Commercial,
Institutional,
Industrial

Residential

Varied, interspersed
development

Mixed (Residential,
Commercial,
Institutional,
Park/Recreation)

Building Coverage

Percent of area
adjacent to right-of-
way with buildings, as
opposed to parking,
landscape, or other
uses

High

Medium

Low

Medium

Low

Medium

Parking

Location of parking in
relation to the
buildings along the
right-of-way

On-street/ garage/
shared in back

Mostly off-
street/Single row in
front/ In back/ On
side

Off-street/In front

Varies

Varies

Single row in front/ In
back/ On side

Block Size

Average size of
blocks adjacent to
the right-of-way

Small, consistent
block structure

Small to medium
blocks

Large blocks, not well
defined

Small to medium
blocks

Large blocks, not well
defined

Small to medium
blocks

Figure 1.16 Oregon DOT Urban Context Matrix
Source: Oregon DOT Highway Design Manual (2023)
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Expected user types — Figure 1.17 identifies the typical significance of each mode of transportation for each context.
ODOT notes that the table is a starting point and that final context determinations should be made on a project-by-
project basis with analysis of the unique circumstances of each individual project.

Traditional Downtown/CBD High High High
Urban Mix Medium Low High High High
Commercial Corridor High High High Medium Medium
Residential Corridor Medium Medium Low Medium Medium
Suburban Fringe High High Varies Low Low
Rural Community Medium Medium Varies High High

High: Highest level facility should be considered and prioritized with 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.

Figure 1.17 Oregon DOT General Modal Considerations in Each Context
Source: Oregon DOT Highway Design Manual (2023)

Role of functional classification — Figure 1.18 provides general guidance for design criteria for the following: typical
speed range, travel lanes, turn lanes, shy distance, median, bicycle facility, sidewalk, pedestrian crossing spacing,
and parking. These figures provide criteria for each context and for functional classification. In some circumstances
where context and functional classification overlap, the designer is advised to reference the criteria for both.
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Urban and
Rural
Freeways
(including
interstates

Grade
Separated
Urban and
Rural
Expressways

At-Grade
Urban and
Rural
Expressways

50-70
mph

45-70
mph

45-70
mph

Travel
Lanes'?

Start with Not
standard Applicable

Not
Applicable
Start with for Grade
standard Separations/
Start with
standard

Urban - Use  Urban - Use
Context Context

Rural - Start  Rural - Start
With With
Standard Standard

1)%

Distance'?

Start with
standard

Not
Applicable
for Grade
Separations/
Start with
standard

Urban - Use
Context

Rural - Start
With
Standard

Start with
standard

Start with
standard

Urban -
Use
Context

Rural -
Start With
Standard

Bicycle
Facility'?®

Generally,
Not
Applicable
(only in
specific
cases)

Generally,
Not
Applicable
(only in
specific
cases)

Urban - Use
Context

Rural - Start
With
Standard

See Part 900

Not
Applicable

Not
Applicable

Urban - Use
Context

Rural - Start
With Standard

See Part 800,
900

Target
Pedestrian
Crossing
Spacing
Range
(feet)®

Not
Applicable

Not
Applicable

Urban - Use
Context

Rural - Start
With
Standard

On-street
parking’

Not
Applicable

Not
Applicable

Urban - Use
Context

Rural - Start
With
Standard

Figure 1.18 Design Guidance based on Context and Roadway Classification
Source: Oregon DOT Highway Design Manual (2023)
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Context

Rural
Arterials/

Collectors/

Local Route

Traditional
Downtown/
CBD

Urban Mix

Typical
Speed

Ranges
(MPH)*

45-70
mph

20-25

25-30

Travel
Lanes'?

Start with
standard

Evaluate, start
with preferred
widths, wider
by roadway
characteristics

Evaluate, start
with preferred
widths, wider
by roadway
characteristics

Turn Lanes'?

Start with
standard

Minimize
additional
crossing width
at
intersections

Minimize
additional
crossing width
at
intersections

Shy
Distance'?

When
applicable,
Start with
standard

Minimal

Minimal

Start with
standard

Optional,
use as
pedestrian
crossing
refuge

Optional,
use as
pedestrian
crossing
refuge

Bicycle
Facility' 2?5

Start with
standard

Start with
separated
bicycle facility

Start with
separated
bicycle facility,
consider
roadway
characteristics

When
applicable,
Start with
standard

Ample space
for sidewalk
activity (e.g.,
sidewalk cafes,
transit
shelters)

Ample space
for sidewalk
activity (e.g.,
sidewalk cafes,
transit
shelters)

Target
Pedestrian
Crossing
Spacing
Range
(feet)®

When
applicable,
Start with
standard

250-550
(1-2
blocks)

250-550
(=2
blocks)

On-street
parking'

When
applicable,
Start with
standard

Include on-
street
parking if
possible

Consider
on-street
parking if
space
allows

Figure 1.18 Continued
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Typical
Speed

Context
Ranges

(MPH)*

Commercial

Corridor SU=k
Residential

Corridor 30-35
Sgburban 35-40
Fringe

Travel
Lanes’?2

Evaluate, start
with preferred
widths, wider
by roadway

characteristics

Evaluate, start
with preferred
widths, wider
by roadway
characteristics

Evaluate, start
with preferred
widths, wider
by roadway

characteristics

Balance
crossing
width and
operations
depending
on desired
use

Balance
crossing
width and
operations
depending
on desired
use

Balance
crossing
width and
operations
depending
on desired
use

Shy
Distance'?

Consider
roadway
characteristics,
desired
speeds

Consider
roadway
characteristics,
desired
speeds

Consider
roadway
characteristics,
desired
speeds

Typically
used for
safety/
operational
management

Optional, use
as pedestrian
crossing
refuge

Optional, use
as pedestrian
crossing
refuge

Bicycle
Facility 2>

Start with
separated
bicycle facility,
consider
roadway
characteristics

Start with
separated
bicycle facility,
consider
roadway
characteristics

Start with
separated
bicycle facility,
consider
roadway
characteristics

Continuous
and
buffered
sidewalks,
with space
for transit
stations

Continuous
and
buffered
sidewalks

Continuous
and
buffered
sidewalks

Target
Pedestrian
Crossing
Spacing
Range
(feet)®

500-1,000

500-1,000

750-1,500

On-street
parking’

Not
Applicable

Generally
Not
Applicable,
Consider
roadway
character

Not typical

Figure 1.18 Continued
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use

Target

Typical Pedestrian
Gt Speed Travel Shy Bicycle Crossing On-street
Ranges Lanes'2 Distance’3 Facility'?5 Spacing parking'
(MPH)* Range
(feet)®
Balance . .
. . . Start with Continuous
Evaluate, start  crossing Consider Optional,
. . separated and .
with preferred  width and roadway use as . - Consider on-
Rural . . . - . bicycle facility, buffered .
. 25-35  widths, wider  operations  characteristics, pedestrian . . 250-750 street parking
Community . . . consider sidewalks, .
by roadway depending  desired crossing . if space allows
T . roadway sized for
characteristics  on desired  speeds refuge . .
characteristics  desired use

1Design decisions consider the presence and volumes of freight and transit activity.
Follow the Reduction Review Route policy and process.

2 Design decisions must consider the existing level of access management and/or the driveway density.

immediate hazard by the typical driver.
* Section 207.10, (Target Speed) provides the approach and strategies associated with target speed.
% Section 306 and Part 900 provide guidance to determine appropriate bicycle facility selection.

¢ Section 307 and Part 800 provide guidance for pedestrian crossing locations and pedestrian facilities.

3 Shy distance: the lateral distance from the edge of the travel way beyond which a roadside object will not be perceived as an

Figure 1.18 Continued
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Design controls — Figure 1.19 provides design speed guidance based on functional classification and context. For
ODOT’s urban contexts, the concept of target speed is utilized. Desirably, in urban areas, the target speed, posted
speed, and design speed should be the same and a roadway should encourage an actual operating speed equal to
the target speed. ODOT recommends specific design treatments to encourage operations at the target speed when

the target speed is less than the posted speed and design speed.

Traditional
Downtown/CBD

Urban Mix

Commercial Corridor

Residential Corridor

Suburban Fringe*

Rural Community

20-25

25-30

30-35

30-35

35-40

25-35

Target Speed .

Roundabouts, lane narrowing, speed feedback signs, on-street
parking’, street trees?, median islands, curb extensions,
chicanes?, textured surface, coordinated signal timing, speed
tables?, road diets

Roundabouts, lane narrowing, speed feedback signs, on-street
parking', street trees?, median islands, curb extensions,
chicanes?, textured surface, coordinated signal timing, road
diets

Roundabout, lane narrowing, speed feedback signs, landscaped
median Islands, coordinated signal timing, road diets

Roundabout, lane narrowing, speed feedback signs, landscaped
median Islands, coordinated signal timing, road diets

Roundabouts, transverse pavement markings, lane narrowing,
speed feedback signs, road diets, entry treatments

Roundabouts, lane narrowing, speed feedback signs, on-street
parking’, street trees?, median islands, curb extensions,
chicanes?, speed tables?, road diets, entry treatment

Figure 1.19 Oregon DOT Design Speed Selection
Source: Oregon DOT Highway Design Manual (2023). See Figure 1.20 for footnotes.

ODOT separates a project typical section into areas based on intended function. Those areas and their descriptions

are as follows:

e Land use realm — Adjacent to and outside of the roadway right of way

e  Pedestrian realm — Includes sidewalk and buffer zone

e Transition realm — Area between the curb and sidewalk

e Travel way realm — Travel lanes, turn lanes, etc., used for vehicular travel

The ODOT Highway Design Manual provides general guidance for the consideration of various improvements for

each realm. Figure 1.20 is an example of guidance for the realms.
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m Design Element m

Frontage Zone 4'to 2
Pedestrian Pedestrian Zone 10" to 8'
Realm Buffer/Furniture Zone 6'to 0
Curb/Gutter’ 2't0 0.5
Separated Bicycle Lane Width (Curb Constrained Facility)? 8'to7
On-Street Bicycle Lane Width (not including Buffer)? 6'to 5’
";:arlliteion Bicycle/Street Buffer? 3" to 2'
Right Side Shoulder (if travel lane directly adjacent to curb)®® 2'to 0
On-Street Parking 7' to &'
Travel Lane*? 11
Right Turn Lane (including Shy Distances) 11" to 12
Left Turn Lane* 11
Travelway Left Side / Right Side Shy Distance 1to 0
Redim® Two-Way-Left-Turn Lane 11" to 12
Raised Median — No Turn Lane (including Shy Distances) 8 to 11

Lgft—Turn Lane with Raised Curb Median/separator (includes 16" separator & Shy 12' to 14"
Distances)

1 Where curb and gutter is used and on-street parking is provided or travel lane is directly adjacent to
curb, gutter pan should be included in shoulder/shy or on-street parking measurement. Gutter pan
should be included in travel lane, bicycle lane or turn lane measurements only where a smooth
transition from gutter pan to roadway surface is provided.

2 Refer to Bicycle Facility Selection process (Section 306 and Part 900) to determine appropriate bicycle
facility type. Consider raised bicycle lanes where appropriate. Except for right-turn channelizations, 5-
foot on-street bicycle lane is allowed only with a street buffer. When a raised buffer is used to protect
the bicycle lane, the width should be 6’ if parking is adjacent or if signs or other features are
anticipated.

3 Overall shoulder width depends on other section elements. Elimination of shoulder width/lateral offset
should only be considered in constrained locations and needs to be balanced with all cross-section and
drainage needs. If the travel lane is next to a curb with a gutter (e.g., a 2-foot curb zone), the gutter
typically serves as the right-side shoulder. A wider shoulder may be needed to accommodate drainage
based on hydrological analysis or other specific needs.

¢ 11-foot lane width preferred; 12-foot lane optional, where needed; 10-foot lane width requires a formal
design exception from the State Roadway Engineer. On freight- or transit-oriented streets, a 10-foot
travel lane is generally not appropriate without a buffer zone or shoulder.

5 On Reduction Review Routes, comply with ODOT Freight Mobility Policies, ORS 366.215 and OAR
731-012. Element dimensions may need to be modified.

¢ When painted buffers or vertical elements like curbing or flexible delineators are proposed to provide
separation in a bicycle facility design, evaluate long-term maintenance needs and provide a solution to
identified problems.

Figure 1.20 Oregon DOT Cross Section Realms
Source: Oregon DOT Highway Design Manual (2023)

ODOT provides detailed guidance for the design of elements pertinent to each realm for each context. Figure 1.21 is
an example of guidance for all three realms or zones for the Pedestrian Realm.
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Design

Element

Frontage
Zone

Pedestrian
Zone

Buffer
Zone

Considerations

The frontage zone is located between the pedestrian zone and the right-of-way.

Depending on the available space, this zone may include items such as sandwich boards
(if sidewalk locally owned), bicycle racks, and benches.

This area is used by window shoppers and is where people enter and exit buildings.

e The width of the frontage zone is needed to prevent adjacent property owners
from installing a fence at the back of walk, or for maintenance personnel to make
sidewalk repairs.

e In a Traditional Downtown/CBD context, additional width is needed to provide
space for merchandise and sidewalk cafés (if sidewalk is locally owned and
permitted), and opening doors (typically needs 4 feet).

What is the travel speed next to the sidewalk?

Is the street a high priority for pedestrian activity, based on community input and local
jurisdiction planning efforts?

e If so, prioritize serving pedestrians with a high-quality facility (width and buffer).

What level of pedestrian activity is occurring today? Is there a desire or potential for
higher pedestrian activity?

e Select sidewalk widths with sufficient space to accommodate anticipated/desired
level of activity.

What is the target pedestrian level-of-traffic-stress for this location?
A pedestrian accessible route is provided in the pedestrian zone.
People walking need to be buffered from motor vehicle movement. Ensure that a buffer is

provided within the pedestrian realm or the transition realm, or that generous sidewalk
width provides sufficient space for buffering if sidewalk is curb-tight.

Permitted items such as sandwich boards, bicycle racks, and other street furniture are
typically placed in this zone.
Additional design elements to consider in sidewalk design include:
e Pedestrian scale lighting
e Utility pole placement
Do transit stops need extra buffer?
e Where vehicle speeds or volumes are high, sufficient buffer is important.
e Downtown area may have parked cars that can serve as a buffer.
Suburban areas have no parking but may include a planter strip.

Figure 1.21 Oregon DOT Design Element Considerations within the Pedestrian Realm

Source: Oregon Highway Design Manual (2023)

Finally, ODOT developed an Urban Design Concurrence document (Appendix C) similar to KYTC’s DES that serves as

a tool to:

e Document selection of the proposed context for a project,

e Document the extent to which each mode of travel shall be accommodated by a project, and

e Document dimensions for specific proposed design elements.
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1.3.5 Maryland Department of Transportation

The Maryland Department of Transportation (MDOT) State Highway Administration (SHA) published Context Driven
Access & Mobility for All Users in 2020. It is a “planning and design resource offering practitioners guidelines centered
on establishing safe and effective multimodal transportation systems”. MDOT SHA emphasizes that “land use
context should be a primary factor in the design of a transportation project”.

In the guide, MDOT identifies the following six contexts along with their key characteristics:

Urban Core — This context is the typical downtown or central business district, defined by diversity of uses including
multi-family residential, office, retail, entertainment, civic, and cultural facilities. Development is dense with high-
rise structures with minimal setbacks and off-street parking. This land use pattern generates a high proportion of
walking, transit, and bicycle trips.

Urban Center — Similar to Urban Core, this context includes diverse uses such as multi-family residential, office,
retail, entertainment, civic, and cultural facilities. Development is dense with mid-rise structures with minimal
setbacks and off-street parking. This land use pattern generates a moderate to high volume of non-vehicular trips.

Traditional Town Center — Development in this context is less dense than Urban Core or Urban Center and
characterized by a high diversity of uses including residential, office, retail, civic, and cultural facilities. Mid to low-
rise buildings with minimal setbacks are typical with on-street parking often provided.

Suburban Activity Center — This context is typically located outside Urban Centers and along major arterials. Land
use includes both multi-family and single-family residential, office and retail. Development density is less than Urban
Core, Urban Center, or Traditional Town Center. Low-rise structures with varying setbacks are typical along with off-
street parking between the structures and road. This context usually serves a variety of trip types.

Suburban - Diversity of use is considered moderate to low in this context and may include single-family residential
development. Office parks and small commercial strip retail may be scattered throughout along with neighborhood-
level civic and cultural facilities. Developments are typically larger and serve a single use which discourages non-
vehicular trips. Buildings are primarily oriented toward off-street parking.

Rural — Development density is lowest in this context. Agricultural use and green spaces are common. Some
residential clusters with large lot sizes may exist. Trip distances are long, discouraging non-vehicular travel.

While the goals are the same, MDOT’s approach to context classification and associated design elements is very
different than other DOTs. The MDOT SHA is less prescriptive than other DOTs in its application of context to the
design process. Their context guide “provides a process for balancing the needs of Maryland’s transportation system
as a whole with the accessibility, mobility, and safety needs of individual communities”. Maryland approaches
context classification through the lens of balancing access and mobility and improving safety, specifically stating this
should be accomplished by “countering the different types of crash risks that occur in different context zones”. To
that end, the MDOT SHA Context Driven Toolkit (2020) identifies potential countermeasures and defines which are
typically appropriate for a given context. The toolkit is included as Appendix D.

For each of the six contexts, MDOT developed a framework for a typical scenario. Each framework defines the
balance between access and mobility that should be necessary. Each framework also provides information regarding
potential countermeasures that are applicable to each context and typical areas of need that represent common
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purpose and need elements in each context. Figure 1.22 depicts this framework for MDOT’s Traditional Town Center

context. See Appendix E for the remaining five context frameworks.

COUNTERMEASURES

TRADITIONAL TOWN CENTER

While smaller and less dense than either of the urban
contexts, the Traditional Town Center is
characterized by a high diversity of uses, induding
residential, office, retail, civic, and cultural facilities.
Structures are typically late 19th to early 20th
century, mid- to low-ise and orierted toward the
strestwith no setbacks. Parking is often provided on-
street along the main thoroughfare, with additional
parking atthe rear of the buiding accessible by alleys

CURB EXTENSION

Narows the roadway (both |
visually and physically)
1o shorten the crossing

1
1

1

'

'

for pedestrians, and slow |
turning speeds 1

'

'

'

'

SAFETY AND OPERATIONAL CHALLENGES

ud

or other minor streets. Typically kid out before the
advent of the aummobie, these areas often serve
the dual purpose of accommadating both shart trips
in the areas surrounding the commercial corridor as
weil as longer pass-through trips. While the need for
mability through these areas exists, it is somewhat
exceeded by the need for intemal circulation within
the context. This area constitutes roughly 1% of the
land area in the State.

CONTINENTAL CROSSWALK STRIPING

(For ofl crosswalks in this context)
Promates the highest driver
compliance and is the most visible
of all crosswalk markings'

‘9#

& & & F

Example Locations in

\= Maryland
< Easton 18
TR e Taneytown
Traditional Town Center Chestertown

The many points of interest in Traditiond Gronsuls
Town Centers are mostly clustered along
historic Main Streets. Th be
easiy accessed whie recogniing the role
these comdars ploy in regional mobiity:

RECTANGULAR RAPID-FLASHING BEACON (RRFB)

Increases vehicle yielding compliance
from 18% to 81% and can reduce
pedestrian crashes by 47%"

MID-BLOCK CROSSING

! Facilitates safer crossings to places
¥aNT 1O go but that are not well
erved by the existing traffic network®

PEDESTRIAN-SCALE LIGHTING

! Lower than street lamps,
| pedestrian-scale fixtures

| cast light on the sidewalks

¢.°q § & &

PROJECT £ £ # # &
AREAS of ‘gf* & &
[ X J6)

needoeeeo

Figure 1.22 Maryland Traditional Town Center Context Framework

Finally, MDOT has developed an ArcGlIS platform that:

e Provides mapping of the existing contexts for the entire state to be used as a starting point for project
development, and

e Provides interactive mapping for the public to identify locations where walking and biking conditions are
challenging as well as where opportunities for both walking and biking exist, but facilities are not provided.

1.3.6 Tennessee Department of Transportation

The Tennessee Department of Transportation (TDOT) published its Multimodal Project Scoping Manual (2018) to
require the consideration of safe access and mobility for all roadway users. It utilizes three primary land use contexts
— rural, suburban, and urban — but provides additional descriptions when necessary for rural town and urban core
contexts. The manual states that the designer should:

e Consider existing conditions and future plans for the area by reviewing planning and zoning documents. Project
travel demand for all modes in the project limits should also be evaluated.

e Acknowledge design characteristics may vary in transition zones between contexts.

e Identify current and future levels of pedestrian, bicycle, and transit activity.

KTC Research Report Impact of the New Functional Classifications for KYTC 41



TDOT’s Highway System Access Manual (2021) references the contexts in Stamatiadis et al. (2018) and includes
varying driveway spacing by suburban, urban, and urban core context as well as functional classification. Minimum
spacing of median openings varies by context and functional classification.
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Chapter 2 National Guidance and Research

2.1 NCHRP 855 — An Expanded Functional Classification System for Highways and Streets

NCHRP 855 — An Expanded Functional Classification System for Highways and Streets formally introduced context
classification on a national level. The intent of an expanded functional classification system is to provide a framework
for practitioners to design and construct facilities that match the context of their environment and that consider the
needs of all appropriate users for a particular context.

Context is generally defined by density of development, type of land use, and building setback. NCHRP 855 identifies
five contexts.

. Rural — Areas with the lowest density, few houses or structures (widely dispersed or no residential, commercial,
and industrial uses), and usually large setbacks.

. Rural Town — Areas with low density but diverse land uses with a commercial main street character, potential
for on-street parking and sidewalks, and small setbacks.

° Suburban — Areas with medium density, mixed land uses within and among structures (including mixed-use
town centers, commercial corridors, and residential areas), and varied setbacks.

. Urban — Areas with high density, mixed land uses and prominent destinations, potential for some on-street
parking and sidewalks, and mixed setbacks.

. Urban Core — Areas with the highest density, mixed land uses within and among predominantly high-rise
structures, and small setbacks.

These five contexts typically represent unique land use patterns that require different geometric design practices in
terms of operating speeds, mobility and access demands, and facility user groups. Combining these contexts with
traditional functional classes that identify the intended function of a roadway yields a matrix of user priorities for
each combination. Potential users include motor vehicles, bicyclists, and pedestrians. Figure 2.1 depicts typical user
priority in an expanded functional classification system.
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Roadway
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Figure 2.1 Typical User Priority Matrix of an Expanded Functional Classification System

Source: Stamatiadis et al. (2018)

Motor vehicle accommodation — Target operating speed and the balance between mobility and access define the

context-roadway interaction for drivers. Figure 2.2 summarizes those interactions across the same matrix. Note:

High is >45 mph, Medium is 30-45 mph, Low is <30 mph.

KTC Research Report Impact of the New Functional Classifications for KYTC

44



Context

Rural Rural Town Suburbon Urban Urban Core
Roadway

Principal
Arterial

Minar
Arterial

Collector

Local

H = high, M = medium, L = low

Figure 2.2 Expanded Functional Classification System Driver Interaction Matrix
Source: Stamatiadis et al. (2018)

In general, speed decreases from left to right and top to bottom across the matrix. Speeds are typically higher in
rural areas and along arterials than in urban areas and along local roads. The need for mobility generally decreases
from left to right and top to bottom and is higher in rural areas and along arterials than in urban areas and along
local roads. The need for access provision typically increases from left to right and top to bottom as rural arterials
are generally less accessible than local, urban routes.

Bicyclist accommodation — NCHRP 855 provides general guidance regarding the treatment of bicyclists within an
expanded functional classification system. The primary consideration for bicycle facilities is the level of separation
between them and vehicular traffic. Level of separation depends on the amount of bicycle traffic on the facility, the
speed of vehicles on the adjacent roadway, and the volume of traffic on the adjacent roadway. In general, these
facilities can be categorized as follows:

. High separation—provides physical separation from traffic in the form of a physical barrier or lateral buffer
. Medium separation—provides a dedicated space adjacent to motorized traffic
. Low/No separation—provides joint-use facilities for motorized and non-motorized traffic

Potential treatments for each of these separation levels are:

. Low or no separation
o No specific treatment for cases with rare or occasional bicycle traffic
o Sharrows when a bicycle lane is not feasible. Can be used with narrow lanes, ensuring that a driver cannot
pass a cyclist except very slowly
. Medium separation
o Bike lanes for separating bicycles from vehicular traffic
. High separation treatments
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o Buffered bike lane/cycle track for cases with high bicycle volume

o Multi-use path for cases with high bicycle and pedestrian traffic

To further signify the priority and network importance of bicycle facilities, NCHRP 855 identifies three distinct classes
of bicycle facilities. A citywide connector (CC) connects the city or major activity centers and can be several miles in
length. A neighborhood connector (NC) connects neighborhoods or other smaller areas and connects those areas to

higher-order facilities or local activity centers. A local connector (LC) provides internal connections of short lengths
within neighborhoods.

NC: M separation;

NC: M separation;

NC: M separation;

NC: M/H separation;

Context
Rural Rural Town Suburban Urban Urban Core
Roadway
Pri ncipol LC: L separation; | LC: Lseparation; | LC: L separation; LC: L separation; LC: L separation;

Arterial NC: M separation;
' CC: H separation | CC: M separation | CC: H separation | CC: H separation |CC: M separation

Minor LC: L separation; | LC: L separation; | LC: L separafion; LC: L separation; | LC: L separation;
Arterial NC: M separation; |NC: M separation; |NC: M separation;| NC: Mseparation; |NC: M separation;
ena CC: H separation | CC: Mseparation | CC: H separation | CC: Mseparation | CC: M separafion

LC: L separation; | LC: L separation; | LC: L separafion; LC: L separation; LC: L separation;

Collector |NC: Mseparation;| NC: L separation; [NC: M separation:| NC: M separation; | NC: L separation;
CC: Mseparation | CC: M separation | CC: M separation| CC: Mseparation | CC: Mseparation

LC: L separation; | LC: L separation; | LC: L separation; LC: Lseparation; | LC: Lseparation;

Local NC: L separation; | NC: L separation; | NC: L separation; | MNC: Lseparafion; | NC: L separation;

CC: Lseparation | CC: Lseparation | CC: Lseparation | CC: Lseparaflon | CC: L separation

Bicycle facility class: CC = citywide connector, NC = neighborhood connector, LC = local connector
Separation level: H = high, M = medium, L =low

Figure 2.3 Bicyclist Interaction Matrix for an Expanded Functional Classification System
Source: Stamatiadis et al. (2018)

Figure 2.3 depicts the bicyclist interaction matrix for an expanded functional classification system based on roadway
type, context, and bicycle facility class. In general, the need to accommodate bicyclists and the level of facility to
potentially be utilized increases from left to right and top to bottom.

Pedestrian accommodation — NCHRP 855 provides general guidance regarding the treatment of pedestrians within
an expanded functional classification system. Pedestrian facilities can generally be categorized based on and in order
of increasing width as follows:

e  Minimum width — based on ADA requirements,
e  Wide width — additional width beyond minimum, and

e Enhanced width — additional width to accommodate groups of people and/or street furniture.

The necessary width to accommodate pedestrians generally relies upon the amount of pedestrian traffic, the speed
of vehicles on the adjacent roadway and width of separation, and the volume of traffic on the adjacent roadway.
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Context

Rural Rural Town Suburban Urban Urban Core
Roadway

Principal
Arterial

Minor
Arterial

Collector

Local

I I I L
Pedestrian traffic levels: P1 =rare/occasional, P2 = low, P3 = medium, P4 = high

Pedestrian facility width: * = site specific, Min = minimum, Wide = greater than minimum, Enhanced =
wide for large congregating pedestrian groups

Pedestrian facility separation should be considered in conjunction with driver target speeds.

Figure 2.4 Pedestrian Interaction Matrix for an Expanded Functional Classification System
Source: Stamatiadis et al. (2018)

The research report identified four classifications of pedestrian volume. These include: P1 - rare or occasional
volume, P2 - low volume measured in pedestrians per day, P3 - medium volume measured in pedestrians per hour,
and P4 - high volume measured in pedestrians per hour over a short period of time. Each of these volumes will
require a different facility based on the context—roadway interaction. Figure 2.4 depicts the pedestrian interaction
matrix for an expanded functional classification system based on roadway type, context, and pedestrian
classification. In general, the need to accommodate pedestrians and the width of facility to potentially be utilized
increases from left to right.

Transit and freight — NCHRP 855 recognizes that transit and freight must be considered along with other users.
Neither may require additional or improved facilities beyond those already being provided by a project. When transit
or freight routes are involved, a designer should consider the impacts each may have on facilities provided for
bicyclists and pedestrians. Facilities that accommodate bicyclists and pedestrians may be somewhat different when
transit or freight routes exist.
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2.2 AASHTO'’s A Policy on Geometric Design of Highways and Streets 7t Edition

This most recently published edition of the Green Book incorporates the research from NCHRP 855 and introduces
the five context classifications from the research report as elements of the geometric design process. The policy
supports flexible design, encouraging project teams to focus on project-specific conditions and roadway
performance rather than meeting specific design criteria. It is stressed that the “functional and context classes
provide a classification framework that designers can use to identify and organize many of the needs for specific
transportation modes that should be addressed in projects. This framework provides a tool that can be used by the
designer to organize information about user needs for various transportation modes and seek an appropriate
balance among those needs.”

Green Book 7 utilizes target speed as the highest speed at which vehicles should operate on a roadway in a specific
context. The target speed should be consistent with the level of multimodal activity along the roadway and should
provide a balance of mobility for motor vehicles and a desirable environment for pedestrians, bicyclists, and transit
users. Target speed is intended to be the posted limit. As stated previously, in some cases, the posted speed may be
higher than the target speed and the general approach should be to develop a design that encourages an operating
speed that equals the target speed.

General guidelines for design speed are provided for different functional class routes in different contexts and are

similar to those discussed previously in this report. Green Book 7 also includes guidance on design level of service
(Table 2.1) and grades for collectors in urban and urban core contexts (Table 2.2)..

Table 2.1 Guidelines for Selection of Design Level of Service

Customary Level of Service for Specified
Functional Class Combination of Context and Terrain Type
Rural Level | Rural Rolling Rure_ll S fie T
Mountainous Core, and Rural Town
Freeway B B C CorD
Arteria B B C CorD
Collector C C D o
Loca D D D (]

Source: AASHTO A Policy on Geometric Design of Highways and Streets (7t Edition)

Table 2.2 Maximum Grades for Collectors in Urban and Urban Core Contexts

U.5. Customary Metric
Type of Maximum Grade (%) for Specified Maximum Grade (%) for Specified
Terrain Design Speed (mph) Design Speed (km/h)

Level ||| BT |7 Fl19 7| 98|77 &
Rolling 1211211 |10 (10| % |8 |8 12121 7|(8)|8 7
Mountainous | 14 [ 13|12 |12 12| 11 13 (122w %

2012530354045 |50 |55(40 | |30 |40 (50| &0 (70) 80| 90| 100
&
7
7

[=]

10

Source: AASHTO A Policy on Geometric Design of Highways and Streets (7t Edition)

2.3 NCHRP 1022 - Context Classification: A Guide

Published in 2022, the purpose of NCHRP 1022 is to provide a guide to assist state, regional, and local planners in
identifying the appropriate context classification or classifications for an area or transportation project. The guide
describes the context classification framework proposed in NCHRP Research Report 855: An Expanded Functional
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Classification System for Highways and Streets and included in Green Book 7. It includes an additional context, Special
Context, which may be applied to unique environments that do not fit within the five defined contexts. It also
includes expected movements based on an area’s current and future context and methods and measures used to
identify users.

NCHRP 1022 defines the term transportation expectations. Transportation expectations describe how users are
expected to travel within an area with a certain land use and development pattern. Project data is used to (1) define
fundamental project features, (2) verify that projects are scoped to address all intended outcomes, and (3) confirm
that all user needs are addressed. The following questions are posed for each expectation:

e Users/Vehicles. What is the anticipated range of users or vehicles in the context?

e Movement (mobility). What is the ease of movement for each mode?

e Permeability (access). How accessible are other elements of the transportation network and adjacent land
use to each mode?

o Network. Are alternative routes available for each mode within the transportation system?

e Speed. What is the target vehicle speed of the roadway?

Table 2.3 summarizes Transportation Expectations for each context.
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Transportation

Expectations

Users/Vehicles

« High frequency of motor
vehicles/freight

o Limited or no pedestrian activity

« Potential for recreational cyclists

« Potential for agricultural
vehicles

Rural Town

« Regional vehicular/freight traffic
* Moderate pedestrian activity
« Potential for some bicyclists

Table 2.3 Transportation Expectations by Context

Context

Suburban

« Regional traffic on primary
roadways mixed with local
vehicular fraffic and transit

« Low to moderate pedestrian
activity, which may be
concentrated around
commercial areas and/or transit

e Increased potential for
recreational walking/running in
residential areas

* Increased potential for
recreational/commuter
bicyclists

* Moderate to high pedestrian
activity

« High potential for commuter
bicyclists

« High potential for transit
interaction

o Primarily local users

Urban Core

« High pedestrian activity with
congregation and pedestrian
activity zones

« High potential for commuter
bicyclists

e High transit presence

« High potential for micromobility

o Primarily local traffic

* High desired movement
(primarily for vehicles) with high
quality of service

* Moderate quality of service and
slower traffic
* Delays acceptable to local

* Moderate to low vehicular
quality of service during peak
periods

« Lower vehicular quality of
service and slower travel speeds
through majority of the day

« Low vehicular quality of service
and low travel speeds through
most periods of the day

* High mobility for non-motorized

intersections accessing
dispersed locations

accessing dispersed areas in
surrounding rural area(s)

« Through fraffic concentrated on
primary roadway

destinations may exist but likely
on different roadway types

o Large intersection spacing (~1/2
mile)

to natural/built boundaries
» Alternative routes between
destinations exist
« Regional traffic may have
bypass alternatives

. - . -
Movement « Minimal disruptions limited fo trgfﬁc i ) Lower'movemenf for nor) Increqsed movement for non and micromobility users due fo
- « High quality of service for non- motorized users due to higher motorized users due to . . N .
peak times of day and/or : . . . . increased density, high crossing
motorized users due to street- vehicular speeds and longer increased activity densities and . X
seasons N - . L potential, and pedestrian-
oriented development patterns fravel distances crossing opportunities X
oriented development
. X . i .
. . « High vehicular, bicyclist, and High access opportunities for
« Direct vehicular access to land . . * Low to moderate access . . non-motorized and micro-
pedestrian access opportunities o « High access opportunities for .
uses N N opportunities for all users K . . mobility users
. « Direct pedestrian access to - . X . most users (vehicles, bicyclists, N .
" » Lack of opportunities for * Primarily vehicle-oriented . o Street-oriented businesses
Permeability A land uses j " and pedestrians) ;
pedestrian access X . . access with opportunities for X increase access for non-
- - " « Vehicular and bicyclist access . . . o Access for freight movement X .
* Minimal crossing opportunities Ny . localized pedestrian-oriented N motorized users, while limited
may be provided on adjacent may be restricted X
for all users . access parking areas may decrease
roadways within the network X
access for motorized users
. . « High level of supporting
L]
« Expanded street network within Ir_1|renT:LeodrksupporT|ng roadway roadway network with parallel e Cohesive and dense
a limited area serving and cross streets surrounding street network with
. . « Parallel streets may be present . R
« No redundant roadway network immediate land uses but disicinted « Network supports localized multiple parallel and cross
* May have cross streets/ * May include cross streets 10 area, but may be disjointed due streets
Network  Alternative routes between

* Multiple alternative routes exist
on similar roadway types

« Regional traffic may have
bypass alternative

Target Vehicular
Speed (mph)

35+

25-35

30-45

20-35

<25

Source: Stamatiadis et al. (2022)
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NCHRP 1022 discusses three levels of applying context classification.

e Statewide. Using national or statewide datasets (e.g., U.S Census data). Information is reviewed or refined
at the project level.

e Regional. Evaluation by a local or regional agency using data that may be available at a regional level. It is
typically reviewed and refined at the project level.

e Project level. The most detailed evaluation. Uses local data sources and remotely sensed data or
windshield surveys. Project-level evaluations serve as the basis for applying the forthcoming Green Book
8's planning and design guidance.

The report notes that context classification and transportation expectations were developed with a focus on major
collectors and arterials. Functional classification (sometimes referred to as roadway or facility type) may refine a
facility’s final transportation expectation. During the project-level context review, practitioners must revisit
operational speeds based on the functional classification or facility type.

A case study is included with step-by-step instructions for an automated context classification on a statewide level
using U.S. Census data, building density, intersection density, and building area density. Figure 2.5 depicts the
process.

ROAD NETWORK

YES

SUBURBAN
URBAN
URBAN CORE

RURAL
RURAL TOWN

NTERSECTION DENSITY?
BUILDING DENSITY2

BUILDING AREA DENSITY?3

Bldg < 4.5 mil sq. ft/sq. mi. Bldg 2 4.5 mil sq. ft/sg. mi.

Int <185/sq. mi. & Int>185/sq. mi. &
Bldg <710/sq. mi. Bldg = 710/sq. mi

SUBURBAN
URBAN

INTERSECTION DENSITY

Int < 110/sq. mi. Int2 110/sg. mi.

r.... 8
B e

TIntersection Density (Intersections/sq. mi.) [ ] [ ] [

MANUAL REVIEW

2Building Density (Buildings/sq. mi.)
3 Building Area Density (Million sq. ft/sq. mi.)

Figure 2.5 Automated Context Classification Approach — Statewide Level
Source: Stamatiadis et al. (2022)
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The case study details the application of a GIS-based context classification at the regional level. The TIGER/Line
Roadway Network data (i.e. readily available roadway network GIS data) for KYTC District 7 was used to test the
methodology and determine context measures that could be utilized to automate context classification. The
TIGER/Line Roadway Network data was separated into urbanized contexts (Suburban, Urban, Urban Core) and rural
contexts (Rural, Rural Town) based on U.S. Census Urbanized Area and Urban Cluster boundaries.

<)

Legend

Roadways
— |nterstate

m—
us

Figure 2.6 KYTC District 7 Roadway Network
Source: Stamatiadis et al. (2022)

ArcGIS was used to calculate intersection density, building density, building area density, employment density,
population density, block length, street density, building setback, and block perimeter for roadway segments of

varying lengths and buffer widths. Table 2.4 shows a summary of the data sources used for the analysis.

Table 2.4 Data Sources Used for Automated Context Classification

Measure Data Source

Building Density Microsoft Maps U.S. Building Footprint database
Building Area Density Microsoft Maps U.S. Building Footprint database
Intersection Density Block Length TIGER/Line Street Network

Source: Stamatiadis et al. (2022)

Each measure was tested to determine how well context was identified, resulting in the thresholds in Table 2.5.

Table 2.5 Context Classification Thresholds

Urbanized Areas

Context Building Area Density Intersection Density
Urban Core > 5,600,000 sq. ft/sqg. mi. --

Urban < 5,600,000 sq. ft/sqg. mi. > 110 intersections/sq. mi.
Suburban < 5,600,000 sq. ft/sg. mi. < 110 intersections/sq. mi.
Non-Urbanized Areas

Context Building Area Density Intersection Density
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Rural Town > 710 buildings/sq. mi. > 185 intersections/sq. mi.

Rural All remaining non-urbanized segments
Source: Stamatiadis et al. (2022)

Once automated context classification is complete, practitioners should refine the results through a manual review.
This review can be undertaken using aerial photography, land-use data, Google Street View, and local knowledge. A
manual review of the study area (with over 7,000 miles of roadway) was completed in under 3 hours by a two-person
team.

2.4 NCHRP Web-Only Document 320 — Aligning Geometric Design with Roadway Context

NCHRP 320 is a Conduct of Research Report for NCHRP Project 15-77. The objective of NCHPR 15-77 research was
to draft Part IV — Facility Design in Context of the upcoming 8" edition of the Green Book. Part IV will build upon the
context classifications envisioned in NCHRP 855 and Chapter 1 of the 7" edition of the Green Book. The AASHTO
Technical Committee on Geometric Design adopted the following outline to support a flexible, multimodal,
performance based, and context sensitive design process.

e  Part|—Introduction
- Chapter 1 - Overview
- Chapter 2 — Performance-Based Concepts
- Chapter 3 — Design Decision-Making
e Part ll—Performance- Based Evaluations
- Chapter 4 — Performance Metrics
- Chapter 5 — Design Model
- Chapter 6 — Applying a Performance-Based Process Framework
e  Part lll—Geometric Elements and Configurations
- Chapter 7 — Design Information and Sources
- Chapter 8 — Elements of Design
- Chapter 9 — Cross-Section Elements
- Chapter 10 — Intersection Fundamentals
- Chapter 11 — Freeways and Controlled Access Fundamentals
- Chapter 12 — Interchange Fundamentals
e  Part IV—Facility Design in Context
- Chapter 13 — Context and Facility Type Considerations
- Chapter 14 — Rural and Natural Areas
- Chapter 15 — Rural Towns
- Chapter 16 — Suburban Roadways
- Chapter 17 — Urban Roadways
Chapter 18 — Urban Core Roadways
Chapter 19 — Industrial, Warehouse, or Port Roads

While the purpose of this research project was to draft Part IV chapters, only chapter outlines were publicly available
at the time this report was written. Since they are in draft form and the release of Green Book 8 is not expected until
at least 2025, we do not address them here.
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2.5 KYTC’s Highway Design Manual

In 2020, KYTC updated its Highway Design Manual (HDM) to correspond with the updates and changes in Green
Book 7. The updates to the HDM included context classification as one of the design controls. It listed the following
contexts to consider for geometric design:

e Rural

e  Rural town
e  Suburban
e Urban

e Urban Core

The HDM included context classification as one of the factors to consider when selecting a proposed design speed
and typical section. Context was mentioned as a consideration for the design of clear zones. The manual also
cautioned designers to be aware of transitions between areas with different contexts. The HDM referenced Green
Book 7 as a resource for more information on context classifications.

2.6 KYTC’s Complete Streets, Roads, and Highways Policy and Manual

KYTC adopted a Complete Streets, Roads, and Highways Policy through official order in 2022. The policy lists context
as one of several factors to consider when identifying accommodations for all users of the transportation network.
It states that a “one size fits all” strategy based on functional roadway classification does not work. Using a Complete
Streets approach should provide a flexible design based on context and need.

Discussion of context in the Complete Streets, Roads, and Highways Manual (CSRHM) focuses on land use (e.g., who
is travelling the transportation network, where they are going and why). It refers to context zones, which generally
align with the context classifications adopted by the Green Book 7 and the current version of the HDM. The use of
small town for a context zone in the CSRHM is used instead of the rural town classification described in Green Book
7 and the HDM. The CSRHM includes Table 2.6, which describes transportation expectations by context and includes
a range of target vehicular speeds for each context.
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Table 2.6 Transportation Expectations by Context

CONTEXT

TRANSPORTATION
EXPECTATIONS RURAL RURAL TOWN SUBURBAN URBAN URBAN CORE
* High frequency of * Regional vehicular/ * Regional traffic on primary * Moderate-to-high * High pedestrian activity
motor vehicles/freight freight traffic roadways mixed with local pedestrian activity with congregation and
 Limited or no « Moderate pedestrian vehicular traffic and transit « High potential for pedestrian activity zones
pedestrian activity activity  Low-to-moderate pedestrian commuter bicyclists o High potential for
« Potential for  Potential for some activity, which may be « High potential for commuter bicyclists
recreational cyclists bicyclists concentrated around transit interaction o High transit presence
USERS/ ) ) commercial areas and/or ) ) )
* Potential for agricultural transit ® Primarily local users * High potential for
VEHICLES vehicles . micromobility
* Increased potential for ) )
recreational walking/running * Primarily local traffic
in residential areas
* Increased potential
for recreational/
commuter bicyclists
* High desired * Moderate quality of * Moderate-to-low vehicular * Lower vehicular quality * Low vehicular quality of
movement (primarily service and slower traffic quality of service of service and slower service and low travel
for vehicles) with high o Delays acceptable during peak periods travel speeds through speeds through most
quality of service to local traffic o Lower movement for non- majority of the day periods of the day
. Mimmal disruptions o High quality of service mot_onzed users because e Increased moyemem * High mobility for
MOVEMENT limited to peak times for non-motorized users of higher vehicular speeds for non-motorized users non—motor_\zed and
of day and/or seasons because of street-oriented and longer travel distances begause of mgreased micromobility users
development patterns activity densities and because qf increased
crossing opportunities density, high crossing
potential, and pedestrian-
oriented development
* Direct vehicular * High vehicular, bicyclist, * |ow-to-moderate access o High access * High access opportunities
access to land uses and pedestrian access opportunities for all users opportunities for most for non-motorized and
o Lack of opportunities opportunities o Primarily vehicle-oriented users (vehicles, micromobility users
for pedestrian access  Direct pedestrian access access with opportunities bicyclists, and o Street-oriented
o Minimal crossing to land uses for localized pedestrian- pedestrians) businesses increase
PERMEABILITY opportunities o Vehicular and bicyclist oriented access * Access for freight access for non-motorized
for all users access may be provided movement may users, while limited
on adjacent roadways be restricted parking areas may
within the network decrease access for
motorized users
* No redundant * Expanded street o Limited supporting o High level of supporting  ® Cohesive and dense
roadway network network within a roadway network roadway network surrounding street
o May have cross streets/ limited area serving o Parallel streets may be with parallel and network with multiple
intersections accessing immediate land uses present but disjointed cross streets parallel and cross streets
dispersed locations * May inglude cross streets o Alternative routes between * Network supports * Multiple a_l\temal\ve_
accessing dispersed areas destinations may exist localized area, but may routes exist on similar
NETWORK in surrounding rural area(s) but likely on different be disjointed because of roadway types
« Through traffic roadway types natural/built boundaries o Regional traffic may
co_ncemrated on o Large intersection o Alternative routes have bypass alternative
primary roadway spacing (~1/2 mi) between :
destinations exist
© Regional traffic may
have bypass alternatives
TARGET
VEHICULAR 35+ 25-35 30-45 20-35 <25

SPEED (MPH)

Source: KYTC Complete Streets, Roads, and Highways Manual

The manual includes a description of the context zones, typical users, and the user accommodations that may be
considered. It also identifies context as a consideration when selecting a target speed for urban and suburban
environments and recommends the planning and design of transition zones between contexts to inform driver
behavior and influence safety outcomes for all users.

2.7 NCHRP 07-29 and the 8" Edition of AASHTO’s Policy on Geometric Design of Highways and Streets

NCHRP 07-29 is developing a draft Green Book 8 — in progress as of this writing. A greater emphasis on the
consideration of context is expected to be included. The new edition is envisioned to shift focus towards multimodal
transportation and provide structured guidance for land use contexts. The exact set of context classifications that
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will be incorporated is yet to be finalized, but it is anticipated that it will closely follow the system developed by
NCHRP 855 which includes the five original contexts (rural, rural town, suburban, urban, urban core) as well as a
Special District context.
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Chapter 3 Kentucky’s Reliance on Functional Classification

Kentucky currently uses functional classification in varying degrees for processes and decision making within many
areas of the Cabinet. While not the only factor considered, it can play a significant role. As part of this study, a
stakeholders meeting was held with representatives from several KYTC Divisions and Districts to retrieve information
on the current use of functional classification throughout the Cabinet. Planning and Highway Design workflows
were the initial focus, but the research team incorporated a range of other perspectives (e.g., Division of Program
Management, Division of Traffic Operations, and Division of Maintenance-Permits Branch). Appendix F includes a
summary of the Cabinet’s use of functional classification in the collection and reporting of data and in KYTC's
processes and policies. In addition to functional classification, a separate effort identified areas where the Cabinet
uses Urban and Rural contexts in their workflow. This information is summarized in Appendix G.

There are no known plans for FHWA to discontinue the use of the functional classification system (e.g., arterial,
collector, and local roads). Due to KYTC’s reliance on the current functional classification system and the federal
requirements for its use, KYTC processes will continue to rely upon functional classifications to some extent in the
near-term. There is a need for a broader application of contexts which will supplement the functional classification
system to better address a variety of contexts and users of the systems. The functional classification represents the
appropriate role of roadways in serving vehicles. Context classification helps planners and designers serve
community needs and the needs of non-motorized users. KYTC currently recognizes the use of the following contexts
for highway design: rural, rural town, suburban, urban, and urban core.
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Chapter 4 Kentucky-Specific Context Classification Recommendations

Context classification gives planners and designers baseline information about a road’s environmental context, road
functions, and user needs. With this knowledge, they can understand what roles roads play within their
communities, their relationship to broader transportation networks, and how the needs of different users should be

prioritized.

It is recommended that KYTC continue to use the five contexts described in Green Book 7 and NCHRP Report 1022
— rural, rural town, suburban, urban, and urban core. Contexts are defined based on development density, land
uses, and building setbacks. Table 4.1 lists the primary characteristics of each context and provides accompanying

visuals.

Table 4.1 Road Context Characteristics

Road Type Features

Rural

Areas with the lowest densities, few houses
or structures (widely dispersed or no
residential, commercial, and industrial uses),
and usually large setbacks.

Common land uses include agriculture,
natural resource preservation, and outdoor
recreation.

Rural Town

Areas with low density but diverse land uses
with commercial main street character,
potential for on-street parking and sidewalks
and small setbacks.
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Suburban

Areas with medium density, mixed land uses
within and among structures (including
mixed-use town centers, commercial
corridors, and residential areas), and varied
setbacks. Sidewalks are often present. Most
parking is off street.

Areas with high density, mixed land uses and
prominent destinations, potential for some
on-street parking and sidewalks, and mixed
setbacks.

Areas with the highest densities, mixed land
uses within and among predominately high-
rise structures, and small setbacks. Sidewalks
are abundant.

Photo Source (All Except Rural Town and Urban Core): Google © 2023

With the delay of the publication of Green Book 8, a phased implementation plan is proposed. In the near term, a
linkage between the functional classification system and context classifications will need to be provided to maintain
current processes that rely on functional classification and to address the accessibility and mobility of the roadway
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system for motorists. In preparation of further direction on the context classification of roadways expected in Green
Book 8, and to better address the transportation expectations and needs of all users, the expanded context
classification should supplement the functional classification. Projects will have a context and functional
classification (e.g., suburban arterial or urban core collector).

A Summary Implementation of Context Classifications for KYTC was developed using the information from the
Literature Review and input from the KYTC stakeholders and the Study Advisory Committee (SAC) for this study.
Implementation recommendations are in three phases. Table 4.2 provides a breakdown.

Phase 1

e Complete network-level context classification.

e Encourage the deliberate use and incorporation of context classification into applicable planning- and design-
level processes.

Phase 2

e Introduce context classification agencywide.

e Determine which agency processes can benefit from using context classification.

Phase 3

e Final implementation following the release and adoption of Green Book 8.
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Table 4.2 Recommended Implementation Plan for the Context Classification System at KYTC

Phase 1: Immediate and Near-Term Activities Planning Design

Designate a network level context classification for all state-maintained roadways using an
automated system based on guidance in NCHRP 1022 Context Classification Application: A
Guide. Use the contexts currently recognized by KYTC - rural, rural town, suburban, urban,
and urban core. Determine an appropriate process for making changes to the system.

Update the guidance manuals to include a description of the Context Classification System. X X

Update the guidance manuals to emphasize the consideration of context classification
when developing the project's purpose and need.

Address areas of the guidance manuals that discuss project scoping to include
consideration of context classifications.

Identify the project's context classification in planning documentation such as the
Continuous Highway Analysis Framework (CHAF), planning studies, scoping meeting X
minutes, and the Data Needs Analysis (DNA) scoping study form.

Update the Common Geometric Practices sheets in the Highway Design Manual with
context classification parameters as necessary. All updates will be based on context X
information in the 7t Edition of the Green Book.

Update Design Executive Summary documentation to include the broader application of
context classification and identify it on the Pre-Design Conference Minutes.

Coordinate with the Complete Streets, Roads, and Highways Manual and Policy to consider
recommended facility types by context. Ensure context descriptions and names are the X X
same for all documents referring to context classification.

Develop improved guidance and options for designing transition zones between contexts. X

Offer training, as necessary, to help inform KYTC personnel as well as consultants, LPAs,

etc.

Phase 2: Potential Uses After Completion of the Network Level Context Classification

Consider opportunities for use in SHIFT prioritization (e.g., prioritization of facilities for all users)

Easier identification of potential grant funding opportunities for different project types (e.g., pedestrian or bike
facilities)

Potential for more comprehensive HSIP network screening

Statewide or regional planning of facilities for all users

Application of future access management policies

Inclusion of the context classification in the Highway Information System and development of an interactive map of
the system.

Phase 3: After Adoption of the 8" Edition of the Green Book

KYTC guidance should be updated to reflect updated guidance in the Green Book.

Develop training on updates as necessary.

4.1 Immediate to Near-Term Phase

This section includes detailed recommendations for the summary of the near-term items in the Implementation
Plan. These tasks can be completed immediately and are focused on planning and highway design guidance and
processes. As needed, short, informational webinars or conference presentations could be offered to educate
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planners and designers on context classification. Context classification was presented at the general session of the
2023 ACEC-KY/FHWA/KYTC Partnering Conference.

4.1.1 Division of Planning

Develop a network-level context classification system for all state-maintained roadways. Assign all roadways to
one of the five context classifications (Rural, Rural Town, Suburban, Urban, Urban Core). Apply the methodology
described in NCHRP Report 1022 (Context Classification Application: A Guide), which classifies facilities based on:

e Urbanized area boundaries as identified by the U.S. Census Bureau
e Intersection density
e Building density/building area density

Depending on resource and staff availability, initial classification may be done in-house or through a consultant
contract. A manual review of the network, as detailed in NCHRP 1022, should be completed by District staff in
coordination with local ADDs and MPOs familiar with the roadways in the district and the context descriptions.
Establish a process to change or update the context classification system.

Document and consider the context classification at the project level in DNA and Planning Studies. Include context
classification in scoping meeting discussions for planning studies. Incorporate context classification into purpose and
need discussions. Include an entry on the DNA form for Design Context Classification that allows for the selection
(e.g., dropdown or check boxes) of the contexts. This can be implemented immediately at the project level before
the network-level classification is complete.

Coordinate context classification with Complete Streets implementation. KYTC's Complete Streets, Roads, and
Highways Manual uses context classifications to recommend facility types. There is an inconsistency in the name of
one of the classifications. The Green Book 7 and the KYTC Division of Highway Design use Rural Town, and the
Complete Streets guidance uses Small Town. To avoid confusion, the classification should be updated in the
Complete Streets guidance to Rural Town. Continue to use context classification when considering Complete Streets
applications in the planning and design process.

4.1.2 Division of Highway Design

Update the Highway Design Guidance Manual (HDM) to include a description of context classifications (see
Appendix H). HD-703.5 in the HDM lists the five contexts. Add the following definitions from the Green Book 7 to
HD-703.5:

e Rural: Areas with the lowest densities, few houses, or structures (widely dispersed or no residential, commercial,
and industrial uses), and usually large setbacks.

e  Rural town: Areas with low density but diverse land uses with commercial main street character, potential for
on-street parking and sidewalks and small setbacks.

e Suburban: Areas with medium density, mixed land uses within and among structures (including mixed-use town
centers, commercial corridors, and residential areas), and varied setbacks.

e Urban: Areas with high density, mixed land uses and prominent destination, potential for some on-street
parking and sidewalks, and mixed setbacks.

e Urban Core: Areas with the highest densities, mixed land uses within and among predominately high-rise
structures, and small setbacks.
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Consider context classification when defining the purpose and need and during project scoping. Project-level
context classification can be applied prior to network-level classification. Local knowledge of the area, zoning maps,
and comprehensive plans should be examined to understand ongoing and upcoming projects that may change land-
use conditions. If the network-level assighnment of context is complete, it can be used as a starting point. But each
project should be evaluated to determine a context classification that will be used for project design. Network-level
context classification, when available, should remain as originally established. This is similar to the current design
process that identifies existing, network-level functional classification while the Project Development Team (PDT)
identifies design functional classification for the proposed conditions.

Using knowledge of the project context to determine what user types should be accommodated and including an
estimated cost for potential improvements in the initial cost estimate for the project will help ensure context is
considered throughout the project development process. Appendix H includes recommended changes to Sections
202 and 203 of the HDM in red text.

Update common geometric practices. The HDM includes Common Geometric Practices as exhibits. These sheets
provide recommendations for design speed and roadway geometrics based on the roadway’s functional
classification. Green Book 7 includes guidance on design speeds for each context classification and a few other
context-related geometric recommendations. Proposed updates to the HDM’s Common Geometric Practices are
noted in red in Appendix |. The updates reflect guidance provided in Green Book 7. The proposed sheets include
Exhibits for the following classifications:

e local — Rural

e Local and Collector — Rural Town, Suburban, Urban, and Urban Core
e Collector —Rural

e Arterial — Rural and Rural Town

e  Arterial — Suburban, Urban, and Urban Core

Identify context classification in project documentation. Add new entry fields to forms or templates on Pre-Design
Conference minutes and the Design Executive Summary (DES) where the project’s context classification is identified
along with the other general project information. For example, the DES has a field for Design Functional Classification
(Figure 4.1) that could be revised and expanded to accommodate the newly adopted context classifications.

EXISTING CONDITIONS
ADT (current): Truck Class: | ﬂ Trucks:
Existing Functional [Jurban [ ]Rural Terrain: Route is on (check all that apply):
Classification: | ﬂ | ﬂ [JnHs [JNN [JExtwt [ ]None
Posted Speed Limit: mph "or"  Statutory Speed Limit: []35 mph (urban)  [] 55 mph (rural)
Existing Bike Accommodations: | Shared Lane ﬂ ped: []Sidewalk []oOther_ N/A__
,
PROPOSED CONDITIONS =
Design Functional [(Jurban [ Rural ESl.Bn ADT( ): ACCE_SS C.0ntf0|- ‘ By Permit - |
‘Iassification: | ﬂ HV: Spacing:
A
w
I

Figure 4.1 Documentation of Design Functional Classification (KYTC Design Executive Summary form)
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Identifying context in project documentation increases the likelihood that context will be considered in decision
making throughout the project development process.

Provide options for design transitions between contexts. The use of context classification allows for the opportunity
to place a stronger focus on design transitions between areas with different contexts. Transitions should alert drivers
of the need to adjust their speeds to match the needs of the adjacent land use, roadway users, community, and
roadway network. Appendix J includes speed-reduction applications and best practices for designing transition
zones.

4.2 After Completion of the Network-Level Classification
Develop an interactive map or map overlay of context classifications like the functional classification map
(https://maps.kytc.ky.gov/functionalclass/). Also, include the Context Classification System in HIVEi.

Update the Planning Guidance Manual to include information on Context Classification System. Appendix K includes
proposed edits to the KYTC Planning Guidance Manual. Edits are shown in red. Implementation of edits should
coincide with development of the network-level context classification system.

Consider how a network-level context classification may benefit other KYTC activities or processes. Potential areas
to consider include:

SHIFT prioritization (e.g., prioritization of facilities for all users)

Statewide or regional planning of facilities for all users

More comprehensive HSIP network screening

Development of more accurate preliminary cost estimates that take into consideration facilities for all users
Potential applications for future access management policies

O o0 T o

Updated design recommendation based on context

4.3 After KYTC’s Adoption of the 8th Edition of the Green Book

Review KYTC guidance and update as needed. The 8th Edition of the Green Book is expected to include substantial
changes to design guidance that are tied to context classification. Evaluate Green Book 8 and determine if the Cabinet
needs to update its guidance and develop training.
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Chapter 5 Conclusion

This report reviewed research, national guidance, and state DOT strategies on context classification; discussed
KYTC’s reliance on the functional classification system; and advanced recommendations for implementing context
classification at the Cabinet. Incorporating context classifications — rural, rural town, suburban, urban, urban core
— into KYTC’s guidance and project development process will help practitioners critically evaluate the mobility and
access needs of all user types. Chapter 4 outlined a three-step process the Divisions of Planning and Highway Design
can take to implement context classification:

Phase 1

e Complete network-level context classification.

e Encourage the deliberate use and incorporation of context classification into applicable planning- and design-
level processes.

Phase 2

e Introduce context classification agencywide.

e Determine which agency processes can benefit from using context classification.

Phase 3

e Final implementation following the release and adoption of Green Book 8.

Members of the project’s Study Advisory Committee and the research team will assist with implementation. Use of
context classification may begin at the project level immediately. Applying context classification to all state-
maintained roads will open up opportunities to improve the safety, mobility, and accessibility of all users at the
network level. To realize the full benefits of context classification, KYTC needs to coordinate its implementation with
other recent initiatives (e.g., Complete Streets, Safe System Approach, Human Factors in Design, Intersection Control
Evaluation).
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Context and Modal Accommodation Report Version 2.2 (10/24/2019)

(For use in conjunction with a Basis of Design form on non-freeway projects)
Project Title:

PIN:

Date:

Planning Document Summary
Has a Comidor Skeich been completed for the roadway(s)? O Yes O No
Notes:

List any applicable planning and environmental reports or studies {opfional: highlight major considerations):

General Project Information

SR NHS [Y/N} F—“";:" Current Posted Cumrent ADT
Route Information
Begin MP End MP County Within City? Within UGA ? Funding
Project Information Exisfing
roject yr—— WSDOT Planned | . Forecast {aka
Control Access Confrol Fuhsre) Year

Brief Project
Description

Community Engagement

Describe Community
Engagement and
Summarize Major
Commitments or
Expectafions
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Context and Modal Accommodation Report Version 2.2 (10/24/2019)

Section 2 Context Determination

Roadway MP to MP

[If the land use or transportation context vary significantly within the project boundaries, divide the roadway into smaller segments
and duplicate this section as necessary to record the context for each segment]

Note: Fields in purple directly relate to Basis of Design entries

Land Use CURRENT FUTURE
Context (Non- O Rural 0 Rural
Freeways — Use [0 Suburban [0 Suburban
Attached Land O Urban/Town O Urban/Town
Use Context O Urban Core O Urban Core
Worksheet)

J Principal Arterial
O Minor Arterial

Current Federal Functional Class | [} Collector

O Local

O Principal Arterial (Regionally important corridor connecting
Future Function Based on Local, large activity centers)
Regional & State Plans (note: O Minor Arterial (Locally important corridor connecting activity
does not change Federal centers)
Functional Class) O Collector (Roadways connecting arterials and local roads)

O Local

If Current and Future Roadway Type are different, provide your reasoning here:

Roadway Type

Bicycle Route O Citywide Connector 0 Neighborhood Connector [J Local Connector O N/A
Type

Pedestrian O P-1 (rare) O P-2 (low volume) O P-3 (medium volume) O P-4 (high volume)
Route Type

Page 2 of 11
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Context and Modal Accommodation Report Version 2.2 (10/24/2019)

O

ooooo

Freight Use

General (mark any that apply)

Freight route present (Circle one: present/planned)
Freightroutetype: O T-1 OT2 OT-3 OT-4 OT-5
Freight vehicles turning (high/low volume)

Freight rail crossings

Other (Specify)
Other (Specify)
Other (Specify)

Are any boxes checked above? [0 Yes [0 No (If Yes then special design considerations may apply)

ooo OoOoOoooooood

Transit Use

General (mark any that apply)

Transit route (Circle one: present/planned)

Transit route type (Circle one: local/limited/express)

High frequency route (15 minute or less headways)

BRT or Light Rail present

Primary transit lane (Circle one: outside/inside)

In lane bus stops or bus pullouts (Circle one: present/planned)

Transit vehicles turning (Circle one: high/low volume)

Transit signal priority (Circle one: present/planned)

Intermodal connections (Circle one: present/planned)

Presence of facilities for people with specialized transportation needs (e.g. hospitals, senior centers, schools,
transit-dependent populations)

Other (Specify)
Other (Specify)
Other (Specify)

Are any boxes checked above? [J Yes [J No (If Yes then special design considerations may apply)

(] Designated Main Street Highway (see Appendix B: Identification of State Highways as Main Streets
(http://www.wsdot.wa.gov/research/reports/fullreports/733.1.pdf )

[0 A Local Complete Streets Ordinance applies to the project location
(http://www.tib.wa.gov/grants/Grants.cfm)
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Context and Modal Accommodation Report Version 2.2 (10/24/2019)

Section 3 Design Controls

Land-Use Context
Rural | ‘Suburban | Urban Urban Core
Freeways :
o |Principal 7 i \_l
2 |Arterial [:] a
= - :
ngorAnerlal
©
£ |collector
Initial Modal
Local
Accommodation
. Motor Vehicles
Use table at rlght Incl. Freight Bicycles Pedestrians
and record in ' o
next row Han 4 S 8 il
by route (compatibility
mMedium % Medium D Medium can't be determined
- based on roadway type
and land-use context)
Low Low Low
Initial Modal Accommodation (Current): Initial Modal Accommodation (Future):
Motor Vehicles [0 High [0 Medium [ Low Motor Vehicles [0 High [0 Medium O Low
Bicycles 0 High O Medium [ Low Bicycles 00 High O Medium [ Low
Pedestrians OO High O Medium O Low Pedestrians OO High O Medium O Low
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Context and Modal Accommodation Report Version 2.2 (10/24/2019)

Modal
Accommodation
— Motor Vehicles

Use adjustment factors below to assess need to increase or decrease demand for modal accommodation:

Factor
(Check box for factors you use)

Conditions That Decrease
Motor Vehicle Accommodation

Conditions That Increase
Motor Vehicle Accommodation

|:| Access Classification

Lower classifications (3, 4, and 5)

[ Current I Future

Higher classifications (1,2, and 3)

[ Current [J Future

None, T-3, T-4, T-5

T1, T2

O Current O Future

o | [ strategic Freight Corridor
E [J Current [J Future [J Current [J Future
= Local plan includes goal to Local plan does not include goal
% 0 Local Goals to Reduce reduce SOV travel to reduce SOV travel
% SOV Mode
[ Current I Future [ Current I Future
High or medium frequency Minimal or no transit available in
|:| Availability of Transit transit is available in the corridor | the corridor
O Current O Future [ Current [ Future
V/C or vehicle LOS within V/C or Vehicle LOS outside
o 0 Mobility designated target range designated target range
o)
g [ Current [J Future [ Current [J Future
> O Presence of Bicydlists and Bicyclists and/or}pedestrlans use | Bicyclists and/or pedestnar}s
= . or cross the corridor rarely use or cross the corridor
) Pedestrians
s O Current O Future O Current O Future
a Traffic Speed Lower speeds Intermediate and Higher speeds
(see DM 1103.05(1)) J Current O Future [J Current O Future
= Other (Specify):
2
& [ Current [J Future [ Current OJ Future
:é [] Other (Specify):
g

O Current O Future

Provide your reasoning for adjusting the initial vehicle modal accommodation here, noting any need for
strategic crossings and/or investments in off-system alternative routes:

Motor Vehicle Accommodation (Current)
O High O Medium O Low (see pg 3)
O High 0O Medium O Low

Initial
Final

Initial
Final

Motor Vehicle Accommodation (Future)
O High O Medium O Low (see pg 3)
O High 0O Medium O Low

Page 5 of 11

KTC Research Report Impact of the New Functional Classifications for KYTC

73



Context and Modal Accommodation Report Version 2.2 (10/24/2019)

Modal
Accommodation
- Bicycles

Use adjustment factors below to assess need to increase or decrease demand for modal accommodation:

(Check box for factors you use)

Factor

Conditions That Decrease
Bicycle Accommodation

Conditions That Increase
Bicycle Accommodation

(]

Bicycle Route Type (see
Page 2 above)

Local connector or not identified

[J Current [J Future

Citywide or neighborhood
connector
[J Current [ Future

O

Local & Regional Bicycle
Plans

Not in local or regional bicycle
network
[J Current [J Future

Planned or developed bicycle
route
[J Developed [J Planned

[ Current [ Future

[] Distance to Major Bicycle Long Distance Short (<3 miles) to
g Destinations (e.g. work, (> 15 miles) Medium (3-15 miles) Distance
‘g recreation, school, Identify Destinations:
b services)
GSJ\ [ Current [J Future [ Current [J Future
g |:| Distance to Transit Stop Long Distance Short (< Tmile) to
] (> 3 miles) Medium (1-3 miles) Distance
[ Current [J Future [ Current [J Future
[] Alternative Bicycle Route Planned or developed suitable No alternative route
within 72 Mile alternative route. Identify Route:
[ Current [J Future [ Developed I Planned
[] Disadvantaged Below 50t Percentile Nationally Above 50t Percentile Nationally
Populations O Current I Future O Current [J Future
O Traffic Speed Higher Speed (35 mph +) Low (25 mph or less) to
Medium Speeds (30 mph)
O Current O Future O Current O Future
O Traffic Volume (with High Volume (> 20,000) Low (< 9,000) to
bicycle lanes) Medium (9,000-20,000) Volume
[ Current [J Future [ Current [J Future
|:| Traffic Volume (without High Volume (> 7,000) Low (<2,000) to
bicycle lanes) Medium (2,000-7,000) Volume
O Current O Future O Current O Future
o ] Truck Volume (%) Higher Volumes (> 2.5%) Lower Volumes (< 2.5%)
Il [J Current [J Future [J Current [J Future
E [] Bicycle Volume Rare Occasional or Frequent
2 [0 Current [ Future [0 Current [ Future
e [] Bicycle Facility Type None Designated or physically
'§ separated bike lanes

[J Current I Future

Width of Bike & Parking
Lanes (Combined)

Narrow (13.5 ft or less)

OJ Current O Future

Moderate (14-14.5 feet) or
Wide (15 ft or more)
OJ Current O Future

O

Bicycle Lane Width (No
Parking)

Narrow (< 3 ft)
O Current [ Future

Moderate (3-5 ft) or Wide (6 ft +)
O Current [J Future

I Current O Future

[] Bicycle Lane Blockage Frequent Rare or Occasional
O Current O Future O Current O Future
[] Pavement Condition Poor or Fair Good or Excellent

I Current O Future
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Context and Modal Accommodation Report Version 2.2 (10/24/2019)

1 or 2 with raised median
O Current O Future

2 or more (no median)

O Through lanes per
O Current O Future

direction
[l Other (Specify):

O Current O Future J Current O Future

[l Other (Specify):

Other (Specify)

O Current O Future O Current O Future

Provide your reasoning for adjusting the initial bicycle accommodation here, noting any need for strategic

crossings and/or investments in off-system alternative routes:

Bicycle Accommodation (Future)

Bicycle Accommodation (Current)
Initial O High O Medium [ Low (see pg 3)

Initial O High O Medium [ Low (see pg 3)

Final [ High O Medium [ Low Final [0 High O Medium [ Low
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Context and Modal Accommodation Report Version 2.2 (10/24/2019)

Modal
Accommodation
- Pedestrians

Use adjustment factors below to assess need to increase or decrease demand for modal accommodation:

Factor
(Check box for factors you use)

Conditions That Decrease
Pedestrian Accommodation

Conditions That Increase
Pedestrian Accommodation

[l Pedestrian Route Type
(see Page 2 above)

P-1or P-2
O Current [ Future

P-3 or P-4
O Current [ Future

O Local & Regional

Not in local or regional

Planned and/or developed

O Current O Future

wv
§ Pedestrian Plans pedestrian plan pedestrian route
3 0O Current O Future 0 Developed O Planned
210 Distance to Major >0.5 mile < 0.5 mile
% Pedestrian Destinations
% (e.g. work, recreation, O Current O Future O Current O Future
school, services)
[] Disadvantaged Below 50" Percentile Nationally | Above 50t Percentile Nationally
Populations O Current O Future O Current O Future
[] Pedestrian Safety Vehicle speeds > 35 mph and Vehicle speeds < 35 mph or
pedestrian traffic best measured | pedestrian traffic measured in
g in pedestrians/day pedestrians/hour
= O Current O Future O Current O Future
; [] Distance to Transit Stop > 0.5 mile < 0.5 mile
% O Current O Future O Current O Future
£ | [ BlockLength > 600 feet < 600 feet
a O Current O Future O Current O Future
O Comfort TBD TBD
O Current O Future O Current O Future
[] Other (Specify):

O Current O Future

O Other (Specify):

O Current O Future

O Current O Future

Provide your reasoning for adjusting the initial bicycle accommodation here, noting any need for strategic
crossings and/or investments in off-system alternative routes:

Pedestrian Accommodation (Current)

Initial
Final

O High O Medium O Low (see pg 3)

O High O Medium O Low

Initial
Final

Pedestrian Accommodation (Future)
O High O Medium O Low (see pg 3)
O High O Medium [O Low
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Context and Modal Accommodation Report Version 2.2 (10/24/2019)

Approval Signatures

REGION Date
REGION Date
REGION Date
REGION Date

Context & Modal Accommodation Report Fomrm Date: 12-31-2017
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Context and Modal Accommodation Report  Version 2.2 (10/24/2019)
LAND USE CONTEXT WORKSHEET

1. Review indicators (far left column) to define Current and future context (rural, suburban, urban/town, urban core).
2. Check one box in each row based on Current condition and another box in each row based on future condition.
3. Split segments by mileposts if indicators change significantly. Use one sheet for each milepost range.

Indicator Relevance | Rural Suburban Urban/Town Urban Core Source Source
(Current) (Future)
Land Use Within % Agricultural uses with Single uses (divided into Mixed-uses (includes 2+ Mixed uses except Aerial Photos | City or County
mile of some isolated residential, commercial, residential, commercial, industrial and Comprehensive Plan.
roadway residential and institutional or industrial | institutional and/or agriculture Zoning & Land Use
commercial uses) industrial uses) Designations
Current 1 Future [J Current 1 Future [J Current [ Future O Current [ Future [J
Housing Polygons < 1 unit/acre 1-4 units/acre 4-15 units/acre 15+ unitsfacre EPA Smart City or County
Units/Acre adjacent to Location Comprehensive Plan
roadway Database
Current [ Future OJ Current [ Future OJ Current [ Future OJ Current [ Future OJ
Jobs/Acre Polygons 0-1 jobs/acre 1-10 jobs/acre 10-50 jobs/acre 50+ jobs/acre EPA Smart City or County
adjacent to Location Comprehensive Plan
roadway Database
Current O Future OO | Current O Future O Current [ Future OJ Current [ Future OJ
Street Polygons < 15 intersections/ 15-75 intersections per 75-150 intersections per | 150+ intersections/ EPA Smart City or County
Intersection adjacent to | square mile square mile square mile square mile Location Comprehensive Plan
Density roadway Database
Current O Future [J Current O Future [J Current [ Future O Current [ Future [J
Typical Building | Visible from | N/A Mostly 1 to 2 story Mostly 2 to 4 story Mostly 4+ stories Google Maps | City or County Zoning Code
Height roadway Streetview
Current O Future OJ Current O Future OJ Current [ Future OJ Current [ Future OJ
Sethacks Visible from | Varies 24 ft min (arterial) 6 ft min to 18 ft max 2 ft min to 12 ft max | Aerial Photos | City or County Zoning Code
roadway 12 ft min (non-arterial)
Current [ Future OJ Current [ Future OJ Current [ Future OJ Current [ Future OJ
Parking Visible from | Off-street (on-street On-street residential, On-street common Mostly on-street Aerial Photos | City or County
roadway rare) off-street commercial supplemented by off- with some off-street Comprehensive Plan
street surface structures
Current [ Future OJ Current [ Future OJ Current [ Future OJ Current [ Future OJ
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Context and Modal Accommodation Report  Version 2.2 (10/24/2019)

RESULTS:
Beginning | Ending Current Context Future Context Current Context Future Context
MP MP (Initial) (Initial) {Final) {Final)
O Rural O Rural O Rural O Rural
O Suburban O Suburban O Suburban O Suburban
O Urban/Town O Urban/Town O Urban/Town O Urban/Town
O Urban Core O Urban Core [0 Urban Core [0 Urban Core

Sources/interpretations made in these determinations not captured in the table:
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Basis of Design
Project Title:

PIN:

Date:

PRACTICAL DECISION MAKING

Practical decision making is a philosophy that considers each situation, aligns with our financially
constrained budget environment, and encourages incremental, flexible, and sustainable investments by
focusing on identified performance needs and engaging stakeholders at the right time.

There are six core principles that capture the essence of practical decision making:

Starts with a clear purpose and need

Considers resource constraints and life cycle cost

Engages stakeholder and looks for partnerships

Considers overall system performance

Considers incremental, phase solutions

Applies innovation and creativity

Where the six core principles are incorporated into this form are noted along the right side of this form.
Consider all of the core principles as you progress through completing this Basis of Design.

NOTE TO DESIGNERS
There are tips provided in red ifafics fext. This fexf along with the BOD insfruciions are infended fo heip
you fill oud this document. Delele the red text fincluding this note] in the final version of the document.

ooooong

Related Documents and Technical Reports

Insert a kst of documents and reporis that were inteqral ip fre ongiration of this project. Include enoogh i ot 50 the o t may be
found at a laker dale.

Community Engagement

Describe past and pk d communmity engag E
Community 22
Engagement 05
I} X
=
@
General Project Information
SR pHS Functional Class City County
Route (Y/N) —
Information
Begin End Funding Posted o
Project SRMP | SRMP Budgs Sub-Program Speed b e
Information
o
8
Brief Project z
Descriplion 2
o
important :
Project History o
or Background a
3
Future and a
Related Projects ©
If an Environmental Review Summary is available, summarize the highlights here. If not, conduct a GIS review g
of the project area to evaluate the following
. Chronic Environmental Deficiencies . Climate vulnerability
Maior Fish passage barriers . Habitat connectivity
" y . Historic bridges . Noise walls
Envu:onme_ntal . Stormwater retrofits . Wetland mitigation sites
Considerations = Other considerations: Are any streams, wetlands, water bodies, or other critical areas present that
could be impacted?
IMPORTANT: Verify information with the Region Environmental Office. Seek ESO assistance if needed.
Basis of Design Version 1.2, November 2021 Page 1 of 7
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Basis of Design
Project Title:

PIN:

Date:

Section 1) Project Needs

Baseline BN1 Statement: Describe the first baseline need
Need
Metric:
(BN)
Target:

Contributing Factors: What are the contributing factors to each Baseline Need?

BN# Statement: Describe BN2, BN3, BN4, etc. Delste if not applicable.

Metric:

Clear Purpose and Need

Target:

Contributing Factors: What are the contributing factors to each Baseline Need?

Contextual CN1 Statement: Describe the contextual need

n
Need . =
Metric: ®
) £
Target: 55
. 0O&o°
Contributing Factors: What are the contributing factors to each Contextual Need? P
£s
owm
CN# Statement: Describe additional contextual needs using CN2, CN3, CN4, etc. Delete if not applicable 20
r o
Metric: = 5
BT
Target: g
Contributing Factors: What are the contributing factors to each Contextual Need? O
Safety O No O Yes 2
Analysis If YES, enter the title and date. If NO enter why it was not needed. See DM Chapter 321 and the Safety Analysis g sE E
Guide. c2ls
oPeg
o
Basis of Design Version 1.2, November 2021 Page 2 of 7
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Basis of Design

Project Title:
PIN:
Date:
Section 2) Context

Roadway MP to MP
[Duplicate this section as necessary to reflect distinct segments with different context]
List the agencies, community stakeholders, and divisions involved in determining the context for this project.

Multidisciplinary
Team Members

Engage
Stake-
holders

% Freeway [0 Rural O Urban O Interstate (0 Non-Interstate
Tog
S 4 c Existing O Rural O Suburban O Urban O Urban Core
- 8 Non-Freeway
Future O Rural O Suburban O Urban O Urban Core
Accommodation | Prohibited Low Med High Involve
Current 0 d ] 0 Multidisciplinary
Future ] ] O O Team Members
Comments Describe any special design considerations that apply. Utilize the Context and
Modal Accommodation Report (CMAR) to fill in this information.
Bicvel Primary User Interested but Somewhat Highly
icycles Type Concerned Confident Confident Ml ,'3,"0["?
Current O O O T:atrln ':,fg:g:z
Future O O O
Record the most common user type anticipated. For definitions of User Types see
Comments the FHWA Bikeway Selection Guide (Page 12-13). See Design Manual Chapter
1520 for guidance on the application of User Types in design.
Accommodation | Prohibited Low Med High Involve o
Current O [ ] O Multidisciplinary g
Pedestrians Future O O O O Team Members g
Comments Describe any special design considerations that apply here. Utilize the Context 1:1:)
- and Modal Accommodation Report (CMAR) to fill in this information. o
x Classification T-1 T-2 | T-3 | T4 T-5 . g
] Current 0 0 O 0 O Se(e;ITruik Freight 2
Q assification 2
[3) Freight Future O O O O O %
S Coordinate with Multidisciplinary Team Members. Describe any special design ©
-] Comments considerations that apply here. g
= =
3 Fixed route type | None | Local "é':::fsd Express Transit Agencies &
) o
s Current 0 O O m] List all transit agencies that operate 2
il Transit Future O O O O within the project limits. 3
See DM 1102.03(5). Coordinate with Multidisciplinary Team, describe special
Comments design considerations. Ultilize the Context and Modal Accommodation Report
(CMAR) to fill in this information.
0O No O Yes
Main Street Has the location been designated a Main Street highway (see State Highways as Main Streets:
Highway A Study of Community Design and Visioning)? Consult with the region planning office when making this
determination. Refer to case studies in Washington’s Complete Streets & Main Street Highways
Program for design concepts consistent with State Highways as Main Streets.
0O No O Yes
Complete P . . . . )
s Does the local jurisdiction have a Complete Street ordinance? Consult with the region planning office
treets and local plans or ordinances when making this determination. See Design Manual Chapter 1231 for
design criteria that are consistent with complete street goals.
E Are there existing Design Variances within the Project Limits? [J No [ Yes
xisting
Design If YES, can this project correct any of the existing design variances?
Variance Request a list of known variances from your ASDE. Go through this list and see if you have the
opportunity to correct or change the elements associated with the design variance.
Basis of Design Version 1.2, November 2021 Page 3 of 7
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Basis of Design

Project Title:
PIN:
Date:
Section 3) Design Controls
Roadway MP to MP
[Dupficate this seclion as v io aligs with the Conlext described in Section 2]
Des) and selection ratronal
Design Year year " B,
Priority
Mode Current | Future Notes
Automobiles
Modal l
Accommaodation Transit
Priorities Freicht
Priority 1,23 efc. j
1 is highest Pedestrians
Bicyclisis o
T &
Cther o E
Describe the imerseclion desigr vehicles for all intersedions that will be modified by e projed. Shle $e 6 é
Design Vehicle for each leg of the nlersection. ° @
I/S Design oo
Vehicle gk
°&
Temain [0 Level 0[] Roling [1 Mountainous
Access Control Exisling | See Access Master Plan Database
Planned See Access Master Plan Dalabase
Proposed
T s State the Target Speed and how you i was defernined.
Basis of Design Version 1.2, November 2021 Paged of 7
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Basis of Design
Project Title:

PIN:

Date:

Section 4) Alternative Analysis

Alternative Name and Description

Provide a brief descrption of each allernative considered. Tark about ieye!emen& of the

A allemalive that came info ¢ soeralion when selecting the ps cost.

Alternatives B
Considered

{circle the
preferred Cc
alternative)

D

Apply Innovation and Creativity

Preferred Alternative was selected because:

Pescribe why you selecied the preferred allemalive . Allach copies or provide informalon (itle, dale, elc ) egarding aliernalives
Wy=is, rade-offs companizon, or simslar exercises that have heen mmpleted ﬁrthmpm;ect, such as amg Al TERNATIVES
COMPARISON TABLE. i the prime considerations for selecling ar ally were doc in amother document, you do mot

nead b go infp defad here. Insioad, provide a sumimary, reference e d i, and include it in the Desiypn Approval.

Consider Resource Constraints and Life Cycle Cost
Consider Incremental Phased Solutions

Basis of Design Version 12, November 2021
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Basis of Design
Project Title:

PIN:

Date:

Section 5) Design Elements Changed

For each design elermnent below, identify the design elernents that will have dimensions changed in the preferred alternative for
each alignment or location. You can group alignments info a single location if desired. You may need fo add or delefe columns.

Design Element

Alignment
#1

Alignment
#2

Alignment
#3

Alignment
i#4

Alignment
#

Alignment
#6

Lane

Median / Buffer

Shoulder

Streetside / Roadside Zone

Pedestrian Facility

Bicycle Facility

Bridges and Buried Structures

Horizontal Alignment

Vertical Alignment

10.

Cross Slope

11.

Side Slope

12.

Clear Zone

13.

Barrier, Guardrail & Rumble Strips

14.

Signals, lllumination, and ITS

15.

Signing and Delineation

16.

17.

On/Off Connections

Intersection / Ramp Terminal

18.

Road Approaches

19.

Roundabout

20.

Access Control

Basis of Design Version 12, November 2021
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Basis of Design
Project Title:

PIN:

Date:

Prepared by

{insed name of Projed Engineer or person who oversaw the development of the BOD)
finsert tile}
finsert narne of Region/Program]

Approval Signature

Date

{insert name of Region/Program desgnated signeaf
finsesdt tila}
finsert name of Region/Program]

Concurrence Signature

Date

finsert name of ASDE. I not applicable, delele this sigrature block
Assistant State Design Engineer
Headquarters

Date

Basis of Design Version 12, November 2021
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Appendix C Oregon DOT Urban Design Concurrence Document
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Date:

OREGON DEPARTMENT OF TRANSPORTATION
Urban Design Concurrence
CONTEXT AND MODAL INTEGRATION

Project/Corridor Title:

Key Number:
EA:

Planning Document Summary

List any applicable planning or environmental reports, plans or studies

General Project Information
Rt. | Hwy | NHS Functional State Reduction | Truck Posted Cument
Route No. | No. Classification | Classification | Review Rt % Speed ADT
Information Yes O Yes [
No [ No [1
Funding . Begin End Speed Future
Project | Category City and County mP mp ADT
Information Design
Target
Building Adjacent Land Use Pedestrian On-Street # Accesses
Setback Existing Future Crossings Parking Per Block
None [0 |Comm/industrial [1 O | Spacing: Yes | No
Shallow [0 | Retail O O |Type: O O
Medium [1 | Residential O O
Defini Large 1 | Mixed M M Bicycle Facility Type Block Size
ha ning Park/Rec (] [1 |None O | Parallel O
Character Other: O [0 |Shared Lane [1 | Diagonal [1
Std. Lane O Back-in (1
Width
Other: O
Form Updated: 31March 2020 Page 1of5
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OREGON DEPARTMENT OF TRANSPORTATION
Urban Design Concurrence
CONTEXT AND MODAL INTEGRATION

Project Goals and Outcomes

Brief Project
Description
Community Engagement
Describe Com-
munity Outreach
Summarize Com-
mitments, Ex-
pectations
Modal Integration

Existing Modal Integration Future Modal Integration

Pedestrians [ High [ Medium [lLow | Pedestrians [ High [1Medium [1Low
Determine Bicycles O High [ Medium [1Low | Bicycles O High [0 Medium [ Low
Modal Transit O High [ Medium [1low | Transit 1 High [1 Medium [1Low
Integration Freight/Motor [1High [1 Medium [1Llow | Freight/Motor [1High [1 Medium [1Low

Vehicles Vehicles

Context

Traditional Downtown/CBD (1  Urban Mix (1
Residential Corridor (1  Suburban Fringe [1

Commercial Corridor []
Rural Community []

Context Discussion

Additional information for determination of appropriate context:

Form Updated: 31March 2020
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OREGON DEPARTMENT OF TRANSPORTATION
Urban Design Concurrence
DESIGN DECISION DOCUMEN TATION

Section Name: Route No.:
Highway Name: Highway No.:
County Name: Region: \ Key No.: EA No.:
Begin MP: RDWYID: (1] ] 2[] Mileage Type: o] Z[]
End MP: Mileage Overlap Code: o] 1] 2[]
PROJECT DATA
Functional Classification: State Classification: ‘
Current ADT (Year): Design ADT (Year): |
) Vertical Clearance / Reduc-
R tion Review Route: [1Yes[1No
Posted Speed: Design Speed: Target Speed:
Funding:
Current Estimate: Context
Federal Highway )
Approval (PODI) Yes [ | | Design 3RL] R[] Lk [] Top 10% Yes [ ]
Required: No [ | | Category |4R[] SF[ | Non NHS: [ SPIS Site: |No [
Design Element Summary Table Width (ft.) **
Frontage Zone
Pedestrian Pedestrian Zone
Realm Buffer Zone
Curb/Gutter
Separated Bicycle Lane {Curb Constrained Facility)
On-Street Bicycle Lane {(Not Including Buffer)
Transition N
Realm Bicycle/Street Buffer
Right Side Shoulder (If Travel Lane Directly Adjacent to Curb
On-street Parking
Travel Lane
Right Turn Lane {Including Shy}
Left Turn Lane
Travelway Left Side/Right Side Shy Distance
Realm
Two-Way Left Turn Lane
Raised Median — No Tumm Lane {Including Shy Distances)
Left-Turn Lane with Raised Curbed Median/Separator (Includes 16” Sep-
arator and Shy Distance

quired

**For dimensions less than range defined in the Blueprint for Urban Design, a design exception is re-

Form Updated: 31March 2020
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OREGON DEPARTMENT OF TRANSPORTATION
Urban Design Concurrence
DESIGN DECISION DOCUMENTATION

Modal Integration
. Pedestrians U High U Medium O Low
Appropriate Bicycles O High 0O Medium 0O Low
Modal Integra- . . R
tion Transit O High 0O Medium 0O Low
Freight/Motor Vehicles [ High O Medium [ Low
Briefly Discuss
Final Modal Inte-
gration Deci-
sions
Pedestrian Realm
Include enough information to establish reasons and justification for the widths
chosen for Frontage Zone, Pedestrian Zone, Buffer Zone and Curb/Gutter. May
Discuss final need to correlate with Transition Zone elements. Identify and substantiate
Dimensions of | tradeoffs between elements and realms.
Pedestrian
Realm Ele-
ments
Transition Realm
Include enough information to establish reasons and justification for the widths
i . chosen for Separated Bicycle Lane, On-Street Bicycle Lane, Bicycle/Street Buffer,
Discuss final Right Side Shoulder and On-Street Parking. May need to correlate with Pedestrian
Dimensions of | zone elements. Identify and substantiate tradeoffs between elements and realms.
Transition
Realm Ele-
ments
Travelway Realm
Include enough information to establish reasons and justification for the widths
chosen for Travel Lanes, Right and/or Left Turn Lanes, Shy Distances and Median
Treatments. May need to correlate with Transition Zone elements. Identify and sub-
Discuss final stantiate tradeoffs between elements and realms.
Dimensions of
Travelway
Realm Ele-
ments
Form Updated: 31March 2020 Page 4 of 5

KTC Research Report Impact of the New Functional Classifications for KYTC



OREGON DEPARTMENT OF TRANSPORTATION
Urban Design Concurrence
DESIGN DECISION DOCUMENTATION
Design Element Less Than Approved Range
Are Any Final Design Elements Less Than the Approved Dimension Range?
Final Design El- | no oy 9 PP 9
ements Less . . .
Than Approved Yes O If yes, list the elements below and attach an approved design exception for
Range Dimen- | €ach
sion
Signatures
Prepared By: Date:
Prepare By
] Company Name: |
Concurred
By: Date:
(ODOT Region Maintenance Manager or Region Maintenance
Operations Manager
(Print Name)
Approved
By: Date:
(Region Technical Center Manager)
(Print Name)
Form Updated: 31March 2020 Page 5 of 5
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INTRODUCTION

The Context Driven Toolkit (*the Toolkit™) is part of the Confext
Driven initiative, which emphasizes that land use context should
be & primary factor in the design of a transportation project.
The Margland Department of Transporation State Highway
Administration (MDOT SHA) initiated this effort in Spring 2019, and
since then awer 200 projects have incorporated the Context Driven
appraach. &n example of the types of Context Zones autlned in
the Confext Driven Guide are shawn on these pages, in addition
to & map of where each Context Zone s bocated in Mandand.

Fhere the Condext fores ore locoted

- e

I Urkan Core
Uirinan Cenkar

I Suburban Activity CenberTraditional Town Certer
Suburban
Rural

MDOT SHA Conteasts

Urban Core Urban

Context Zones RS

The Context Driven appreach is based on the concept that our
streets should be designed for safety in a way that supparis the
land uses that sumound them. This means that the design of a
street in densely-populated downtown Frederick that is in an
“Urban Canter” Context Zone sheuld be diffarant from the design
of & road in a quiet part of Aagany County that is in a *Rural
Context Tone. This is because the users of thesa transpartation
facilitias hawve different needs: pedastrians in downtown Frederick
could benefit from shower vehide traffic, more freguent street

Center Traditional Town Center

co DRIVEN

v Context Driven Guide

Bt Context Driven Toolkit

crossings, wider sidewalks, and dedicated street space for bikes.
Howiever, these same considerations may not be approgriate for
a road in rural Allegany County, where population density is low
and where the read is not likely to esperience high wolumes of
pedestrian travel.

In this Toolkit, road and street design elements such as safefy
measures are referred to as cowntermeaswres. The term refers
to the need to improve safety by countering the differant types of
crash risks that ocowr in different Context Zones.

MDOT SHA Cantexts

Suburban Activity

RN pedestrian Safety Action Plan

Camponents af Context Driven relating o this Toodat

The Context Driven Guide cefimes fre Conlest Joves

Tinis Combsxt Driven Toolkit dedarmings il cownlarme g
e mat oevidrods By e condext Fanes i the Canled Single

T Pedestrian Safedy Action Plow (derdifes areas mosr i
peed of iprovetients fov el uiers, uavg e confecds
and' Couriermensres oclined' v e G andg the Tolar.

Mitigating crash risks may result in adverse impacts to motar
wehicle operations. It is impartant that the needs and safety of
all moad wsers be taken into consideration when evaluating
patential countermeasuras, which may require further evaluation
to balance traffic operations.

The selection and assessment of each countermeasure in
this Toolkit is rooted in MDOT SHA's Context Driven initiative.
The diagram abeve shows how the Toaolkit relates to the ather
camponents of Context Driven. Countermeasures in the Toolkit
are directly informed by federal and state engineering standards,
as well as guidance fram national best practices.

Center Suburban Rural

KTC Research Report Impact of the New Functional Classifications for KYTC




GUIDANCE & STANDARDS

Engineering guidance and standards at the state and national
level have influenced the types of countermeasures included in
the Tookit and their recommended design elements. Considering
axisting engineering standards and guidance is nat only required;
it ensuras that the countermeasures benefit from insights and
lessons leamed.

One of the main purposas of the Toalkit is to create an innovative
handbook of countermeasures that both works for Mandand's
unigue circumstances and introduces new practices that will
improve mability and safety cutcomes. Striking this balance
between consistency and innovatian requires consulfing a variety
of existing quides and standards. The sections below oufline the
standards and guidance that were considered when selecting and
formulating the countermeasures.

FEDERAL

The Federal Highway Administration (FHWA) provides funding
for surface transpartation projects to states that is accompanied
by requirements that include design criteria, with special criteria
for projects on the National Highway System (NHS). FHWA also
provides national best practice design guidance for various types
af facilities and user graups. This type of guidance was consulted
in the development of saveral countermeasuras in this Toofkit.

The Manual on Uniform Traffic Control Devices (MUTCD) is
anather impartant element of federal dasign conditions, which
cantains standards, guidance, and optional specifications for
traffic confrol dewices {signage, lane marlangs, traffic signals,
atc.]. The State of Maryland has its own additions to the MUTCD
discussed in the next section.

The countarmeasuras in this Toolkit were selacted and farmulated
with design guidance and criteria from FHWA in mind. However
designs used for each project should always be reviewed for
cansistency with FHW reguirements.

STATE OF MARYLAND

The State of Maryland builds upon federal design guidance with
its pwn design critenia that is intended to address requirements
unigue ta this state. Each project utilizing these countermeasures
should cansult the follewing design guidance fram the State of
Maryland, in addition to the latest guidance cited by MDOT SHA:

= Maryland MUTCD (MDMUTCD): This is the adaptation of the
MUTLCD that prowides standards spacific to Maryland.

Traffic Contrel Devices Design Manual: To be usad in
conjunction with the MdMUTCD, this manual is intended ta
guide development of signing and pawement marking plans,
signal plans, and lighting plans.

Book of Standards for Highways and Incidental Structures,
most recent revisions: This book provides a complete catalog
of standards for highweys, incidental structures and traffic
contral applications.

= Aocessibility Policy and Guidelines for Pedestrian Facilities
along State Highways: This provides guidance in designing
public sidewalks and crossings that comply with the Americans
with Disahilities Act [ADW).

= Bicycle Policy and Design Guidelines: This document provides
guidance for designing bicycling facilitias in Maryland.

L

L

The countermeasures in this Toolkit are intended to budd upon
the statewide guidance in the documents abowe, and in many
cases improwe upon them with Margland-spedfic applications
of national best practices. However, each project sheuld consult
thesa manuaks and coordinate with MOWOT SHA as appropriate to
ensure all required design standards are met.

OTHER GUIDANCE

The Mational Association of City Transpertation Officials
[MALTO) is a national organization that publishes guidance
for transpaortation facilties based on emerging best practices,
with & particular focus on pedestrian and bike safety and
mahbility. This Toolkit draws on guidance from this arganization
in many instances. In addition, the Institute of Transportation
Engineers (ITE) iz & naticnal knowledge-sharing organization for
the fransportation engineering fiald that was consulted in the
development of this Toolkit.

The American Association of State Highway Transportation
Officials (AASHTO) & ancther important source of national
engineering guidance. This includes, but is not limited to, the
AASHTD "Green Book™ that provides widely-referanced guidance.

A Crash Madification Factor (CMF) is & multiplicative factor that
indicates the praportion of crashes that would be expected after
implementing a countermaasure, Anatherway of represanting the

safety effect of & countermeasure is through a Crash Modification Function [CMFunctien). & CMFunction is an equation used to calculate a
CMF based on the characteristics of the site where it will be appBed. Availzble information can be found in the searcheble database, CMF
Clearinghouse {http v cmfclaarnghouse pogl). The CMF Clearinghouse provides a searchable database of CMFs, funded by FHWA
and maintained by the University of Narth Carolina Highway Safety Research Center.

HOW TO USE THIS TOOLKIT

The Context Driven Toolkit is intended to be a guide that illustrates countermeasures in a way that is intuitive to both professionals and
the general public. The sample countarmeasuwre spread below highlights each infarmational element of the Toodkit and how to intenprat it

‘Which Conbext Zones the countemessure
applies to (darker shade = applicable)

‘Whera and how
Couremeasure & I

T r— typically applied to 2
-EWW street of raad design.
! Special considerations to pay

attention o when implementing paired with to enhance

salely oulcomes.

re LT EE SN
T —— — E
S
2 ) ==

as applied In Maryland or other
|urtsdictian. :
Lists state/national guidance and standards that

were consulied in formulating the countemeasure

iy 3
Ceher courkermeasures that
this countemmeasure s often
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| BARRIER SEPARATED BIKE LANES

DEFINITION AND DESCRIPTION

A barrier separated bike lane is an exclusive fadlity for bicyclists
that is lacated within or directly adjacent to the roadway and
i physically separated from matar wehide traffic by a vertical
element. They are differentiated from shared use paths becausa
they are bike-anly faclities. Barrier separated bike lanes are also
referred to as “cycle tracks™ or "profected bike lanes” Thess
treatments have been used in Maryand by Baltimore City and
Mantgomery County, and nearby in Washington 0C.

ertical elements in the barrier area provide an increased sense of
camfoat and safety for users of the bike lane. Selection of vertical
glement can be based on the presence of on-strest parking,
averall street and barrier width, cost, durability, aesthetics, traffic
speeds and wolumes, potential for bike lane encroachment,
emergancy wvehicle and senvice access, and maintenance.
Examples of vertical elements include delneator posts, bollards,
cancrete bamrers, raised medians, or elevating the faclity to
intermediate or sidewalk grada.

EXAMPLES

.1-'|'|:"L|".’..|?D_|::'.' Avanue, Bolimare, MD

CONSIDERATIONS

protected bike lang iz constu

A protected bike lane that improve

der the relationship with surrcund
nections betweean ori

oadway drainage patterns can be considered for
retrofit installations.

igning and pavement markings shall be
gnate and regulate the separated bike

roatway.

Placement and type of vertical elements should be
consistent with the guidance in the Roadsi
Guide.

APPLICATIONS

Separated bike lanes are wellsuited for installation along
rozdways with higher wehicular walumes andfor operating
speeds, or where high levels of bath bike and pedestrian
activity are expected to provide separate facilities for
aach road user They can provide wseful bike nebwork
cannections to off-road tradl facilities. Separated bike lanas
aoften require reallocation of existing street space, which
may involee narrewing travel lanes, remeving lanes, andfar
reconfiguring on-street parking.

A separated bike lane may provide single direction ar bi-
directionad bike travel. Single direction may run in the
same direction with automobile travel, or contraflow to
accommadate bile access ona one-way strest.

Separated bike lanes are important when speeds of
wehicles are high, leading to a higher probability of lateral
shifts in the vehioular path particularty when lange trucks are
present, and in urban environments where many visual cues
demand the attention of vehicle operatars.

COMPLEMENTARY COUNTERMEASURES

» Reduced curb radii

» Green pavement markings
» Rpad diet

= Protectad signal phases

= Leading pedestrian intervals
= Rpadway lighting

= Protected intersections

Additional scenarios where separated bike faclties are appropriate may
include:

= High bike ! pedestrian volume read segments

= firaas where children are expected to regularly use the facility

= Bike-related crach histary

= Segments with lower densities of driveways | acoass points

= Steep roadway grades resulting in greater spead differantials
between motor vehicles and bikes

= Roads in the vicinity of bike genarators {transit hubs, schools, central
business districts, etc)

Barrier widths will vary based on material used. Spedial cansideration
may be given to buffers when adjacent to parking lanas.

Bike lanes are designated far exclusive use by bicyclists, and may be
configured for cne-way or bwo-way travel. Highlighting of conflicts is
peeferred, or bicyclist transitions that cocur along the separated bike
lane may be accommedated wsing complementany countermeasures.

REFEREMCES
= Maryland Depariment of Transportation State Highway

Administration (MDOT SHA] Bicydle Palicy & Design Guidelines
= Mational Association of City Transportation Officials [NACTO)

Urban Bikeway Design Guide

» Federal Highway Administration (FHWA) - Separated Bie Lane
Planning and Design Guide

& FHWA Small Town and Rural Multimedal Netwarks
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DEFINITION AND DESCRIPTION

Continental |Longitudinal Bar crosswals are a type of high-
wisibility crosswalk markings. Continental crosswalk markings
use thick striping oriented parallel to the approach travel
lanes to increase the wisibility of pedestrian crossings for both
pedestrians and motorists. Motorists are wamed fo expect
pedestrian crossings while approaching the intersection and to
stop for crossing pedestrians because these pavement markings
can be detected sooner than traditional parallel Ene crosswalk
markings. At uncontrelled locations, continental orosswalks
ientify a preferred crossing location for pedestrians. At midblock
locations, crosswalk markings legally establish the crosswalk,
In March 201% Maryland Department of Transportation State
Highwway Administration [MDOT SHA) published Typical Mo,
550.02 detailing line width and spacing ranges for installation
along MDOT SHA roadways.

EXAMPLES

CONTINENTAL CROSSWALKS

CONSIDERATIONS

D abaove 30 MPH,
mare than one lane in o n, or an Annual
Mwerage Dally Tra )T) above 9,000 can supplement

walk markings with additional

approgriats
induce moto

ent for pedestr
ble path where practi

APPLICATIONS COMPLEMENTARY COUNTERMEASURES

Cantinenta! (Langitudinal Bar) crosswalks cansist of 16-inch » Padestrian Hybrid Beacon [PHE) or Rectangular Rapid-Flashing
to 24-inch wide pavement marking lines oriented paraliel to Beacon |RRFE)

th ing trevel way with 20-inch t 36-inch sparing.
AT s CMEPACING-, Advance STOP HERE FOR PEDESTRIANS (R5h or R1-6a{3)
Crasswalk lines typically consist of 24-inch wide markings, sign and stop Ene

10 feet in length, spaced at 36 inches between lines. It is » Median pedestrian refuge island

prefemrad that markings avaoid wheel paths where possible. » Raised crosswalk fspeed table)

A minimum crosswalk width of 8 feet is preferred, and the » Curb extensions

maximum width may vary based on pedestrizn demand and :
desirable paths within central business districte » IN-STREET PEDESTRIAN CROSSINGS (R1-6a(fj) sign
& ADA compliant curk ramps

TYPICAL APPLICATION

REFEREMCES
» Mational Cooperative Highway Research Program (NCHRF) » NCHRP Research Report 841

Research Report 326 » Matianal Assaciation of City Transpartation Officials [MACTO)
# NCHRP Research Report 893 Urban Street Design Guide
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GREEN PAVEMENT FOR BIKE LANES

DEFINITION AND DESCRIPTION

Colored pavement within a bike lane increase visibility of the
facility, highlight potential areas of cenflict, and reinfarce that
drivers must yield to bicychsts when entering a conflict area.
Green-cofored pavement is used to designate locations whera
bicyclsts are expected to operate, and areas where bicyclists and
athar raadway traffic might have potentially conflicting weaving ar
crassing mavements. This may include a bike bax, extension lines
through an intersection or across driveways, turning queue boxes
ar pratected intersections. Consistent application of color within
a rpadway camidor i important to promate dear understanding
by all users.

Grean-cofored pavemant have Interim Approval (4-14) through
Federal Highway Administration (FHWR) for use pending revision
to the Manual an Unifarm Traffic Control Devices [MUTCD)
canditions. This pravides guidance far the optional use of grean-
calored pavement in marked bike lanes and in extensions of bike
lanes through intersections and other conflict areas.

Benefits of colored pavement markings within bile lanes include:

» Enhances the mult-modal character of & comidor.
e Increases the visibility of bicyclists.

# Discourages illegal parking, stopping or standing in the bike
lane.

» When used in conflict areas, raises motosist and bicylist
awareness to potential areas of conflict.

» Increases bicyclist comfort through clearly defineated space.
= Increasas motarist yieling behavion
= Helps reduce bike conflicts with turning matosists.

CONSIDERATIONS

shall anly be used within bike
vith FHWA In Appravals.

s such as vehide right-

dered at driveways and Stop
controfed streets where there are medium o
conflicting tum movements from the mainline.

icle movemen

s must be maintained to
en glass, and other debris.

Pavement within bilo
remain free of potholes,

i?_m'ﬂve. Sikver Spring, MY

APPLICATIONS

Green-colored pavement may be used within any designated
bike faclity — cycle track, bike lane, bike box, or condlict
areas.

Green-colored pavement may be wsed to highlight areas
whera drivers entering & turn lane cress a bike lane.

Green-calored pavement may be wsed to highlight areas
whera drivers turning at intersections with public or private
streets, and commercial entrances will cross & bike lane.

Green-colored pavement may be appropriate crossing
minar driveways or alleys where drivers may not expect o
encaunter bike traffic.

COMPLEMENTARY COUNTERMEASURES

# In-lane floating bus stops

» Raised crosswalks

» Barrier separated and buffered bike lanes
» Road dist

» Protected intersections

REFEREMCES
» MACTD Urban Bikewsy Design Guide

» FHWA MUTCD - Interim Approval for Optional Use of
Green Calored Pavement for Bile Lanas (1014}

& FHWA MUTCD - Interim Approwval for Optional Use of an
Intersection Bicycle Box [IA-18)

» FHWA MUTCD - Interim Approwal for Optional Use of Twa-
Stage Bicyclea Turn Boxes (IA-20)

10
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DEFINITION AND DESCRIPTION

Hardened centerlines are rozdway treatments that slow left-
tuming wehicle traffic by “hardening” [creating & physical
bamier) between opposing travel directions. The hardened
centerline may also extend past the crosswal to provide an
aven greater safety benafit

Hardened centerlines can slow down lefi-turning wehicles by
discowaging matesists from owar-steering through a turning
maovement. This is achieved by forcing the left-turning vehicle to
navigate around the hardenad centedine, and by making it mora
difficult far the keft-turning wehicle to use parts of the crosswalk
and opposing wehicle lanes to execute a wides, higher speed
left turn. The smaller twm radius not only slows the lefi-turning
wehicle down, but alse increases the visibility of padestrians in
the crosswalk, improves maotesist reaction time to padestrians
in the crosswalk, and reduces seripus injury risk in the event of
a collisien.

Reducing the lefi-urning wehicles speed and increasing
wisibility through a tighter turn radius improves safety for
crassing pedastians, bicycles traveling in the roadway, vehidas
in the oppesing travel lane, and the lefi-turning wehide iself.
The Mew York City Department of Transpartation {NYCDOT) has
shown that pedestrian injuries at intersections have decreased
by 20% where hardened centerlines have been implementad,
and 85th percentile left turn speeds at those intersections

 Street SE, Washington, 0.C

1

HARDENED CENTERLINES

have decrezsed by 59.8%. A study of similar hardened centerline
treatments in Washington, OC resulted in a more modest 5.6%
reduction of 85th percentile left turn speeds (from 18mph o 17mph).

Installing hardened centerlines can inwalee relatively low-cost
temparary curbing materials such as rubber curbs and flexikle
delineatars, and can be used at both signafized and unsignalized
intersections.

CONSIDERATIONS
Hardened centerline treatments can be installed using
ary curbing materiaks, which may consist of a
curb and rubber speed bumps me MDOT SHA
ations or per the Qualified Products List (QPL). NYCDOT
d bumps.
¥ B inta the intersacti
d that the crosswalls an le lanes remain dear.
Striping the rubber curb bo
with high vis

using products
e delineators, may

Left turn valume,

field-ohserved ped

identify and prioritize loc

Centerline hardening treatments cannot be used in Beu of

required KEEP RIGHT (R4 -1

[OM1-3] signs where median noses are pn

Hardened centerlines may be installed using products with
ble heights to allow weh with larger turn radii
eed unobstructed through intersections with this

treatment.

While no maximum

ed speed limit has been established
for the use of han d e ati d for the
can be considered during implementztion.

APPLICATIONS

The hardened centerline up to the stop line may consist
of cast-ineplace curbing materials such as concrete,
but may also be installed using temporary or “quick-
buld™ curbing materials such as rubber curbs or flexiblz
delineatars. Striping the border of the hardened curk or
installing flaxibde delineatars will increase the visibiity of
tha treatment. & physical median is preferrad, however itis
not required for use of centerline hardening.

An additional centerline treatment is preferred to extend
beyond the crosswalk and inta the intersection, to provide
a greater safety benefit by further showing lefi-turning
vehicles. Similar to the hardened centerling up to the stop
ling, this reatment may be constructed with cast-in-place
curbing materials or "quick-build” materials as appropriate.
Striping around the curking material will increase visibdity.

TYPICAL APPLICATION *™** 7

r

COMPLEMENTARY COUNTERMEASURES

» Continental-style crosswalks

# Lead Pedestrian Interval (LF]) phasing

» TURNING TRAFFIC ¥IELD TO PEDESTRIANS (R10-15) signage
& In-street pedestrian warning signs

» Meadian pedestrian refuge slands

REFEREMCES
» NYCDOT Tumn Calming Program

» Mational Cooperative Highway Research Program (NCHRP)
Research Report 326

# Insurance Institute for Highay Safety (IIHS), "Simple
infrastructure changas make laft tumns safar far
pedestrians”

12
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DEFINITION AND DESCRIPTION

A in-ane floating bus stop consists of a ratsed platform
that allows buses to pick wp passengers without
pulling aut of traffic lanes. Bike facilifies such as bike
lanes are diverted behind the bus stop amenities. This
carfiguration allows transit wehicles to stay in their own
lane withaut cressing the bike paths, and gives cydists
added protection from vehicular traffic at the bus stop.

Benefits ta an in-lane flaating bus stop indude:

» Where transit vehicles stop in the travel lane, dwell
times can be raduced, which improves relability.
Enhanced reliability can increase transit usage and
reduce overall roadway congestion.

L

Eliminate bus-bike conflicts at stops where busas
merge across of inte bike travel path at stops,
causing bikes to merge into general traffic to pass
the stopped bus, only 1o be passed again as the bus
acceleratas.

L

klands pravide mare space for fransit passengers
and amenities while maintaining a clear pedastrian
path on the sidewalk.

igh transit frequency, transit ridership,
lize boarding islands

el or near-level boarding.

lands may be applied to
streats with curbside transit operations and a bik

* Boarding islands usua
modifications than boa

complex drainage

img can be provided at pedestrian-bike
proaches ca to yield right-of-
edestrians where crossings are pros L
ing in the baarding island and bile lane must ensure positive
inage inta the roadway to prevent poaling and sediment from
g in the bike facility.

ted at signa
a3l cantrals.
= [tis not preferred for an uns olled bike or pedestrian movement
to cross & signal-controlled pedestrian movement.

Boarding islands must be designed to permit accessible boarding.

Detectable waming surfaces must be placed on bath sides of every
crassing awer the bike lane.

= Americans with Disabilities Act (ADA) requirements must be met

= Railings can help reduce pedestrian-bike conflict paints.

APPLICATIONS

It is prefered that indane floating bus stops indude proper
bus stop signage located at ewery stop in the network,
marking where passangars can stand to wait and where the
bus operator should stop, with supplemental curb restriction
signs as needed. Transit signing, shefters and other amenities
shauld fallow Manyland Department of Transpartation Manyland
Transit Administration [MDOT MTA} ar relevant transit agency
guidance. The curbed island must mest ADA requiremenits.

A rninimum 5-ft = B-ft bevel landing is required for bearding and
alighting.

An accessible route is required from the sidewzlc to the
boarding and alighting area, ADA-compliant ramps, if grade
changes are required.

The bike path are preferred to be clearly marked with the
appropriate bike facility pavemant markings and signs.

Where a pedestrian path crosses the bike faclity, crosswalk
markings and yield lines are preferred.

Railings may be installed along the bie lane curk line, as
datermined by the transit agency.

COMPLEMENTARY COUNTERMEASURES

= Continental [Longitudinal Bar) crosswalks
» Raised crosswalks

= Grean pavement markings

= Protacted phasing (bike signal phases)

= Separated Bike Lane

REFEREMCES

= Mational Association of City Transportation Officials [NACT{) Urban Bikeway Design Guida

®» MACTD Transit Streets Design Guide
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LANE WIDTH REDUCTION

f_l 10-foot lane widths may be desirable to encourage reduced » Pastad spead limit reduction
speeds and enhance safety.

DEFINITION AND DESCRIPTION CONSIDERATIONS . ) ) ¥ Romd dlet
N-foot lanes may be desired by transit agendies, or » Barier-ssparated or buffered bike lanes

required for comidors with high volumes of buses and
heavy vehidas. o Curb extensions

Where safety and speeding concerns are identified, or whera B wi f iate in urban areas
trawel lanes are wide or not defined with markings, & lane width Impacton as afety without
reduction or “lane diet™ may be usad to reallocate road space.
Lane width reductions often occur during a resurfacing or
rogdway improvement project, and may indude re-purpesing of
additional paved space with markings, or by physically removing
unused paved areas.

Additional paved areas that are not designated for vehicular
use may be marked as shoulders, bike lanes, painted
buffers, parking lanes, or removed to accommodate
construction of ather readside faclties.

Lane diets provide multiple bensefits, including encouraging
reduced wehicle operating speeds in denser confext
envirenments, reducing crossing distances for pedestrians to
decrease expasure to metor vehicle traffic, allowing for compact
intersection geometry that facilitates shorter signal cycles,
reducing paved surfaces to decrease stormwater impacts, and
reallacating roadway space for other uses. American Association
of State Highwiay and Transportation Officials JAASHTD) cutlines "”'-_'rf'f '“J:-“ P

minimum and recommendad lane widths that vary, depending lane widths at the Bmits of the improved segment.
an the roadway dassification, with additional consideration of
surrpunding land uses and community contest.

TYPICAL APPLICATION

REFERENCES
= American Association of State Highway Transpartation Officials. » Mational Assaciation of City Transpartation OMficals
(AASHTDY) Green Book - A Policy on Geometric Design of (MALCTO) Urban Straet Design Guida — Lane Width
Highways and Streets » Pedestrian Safety Guide and Countermeasure Selection
System |PEDSAFE}
15 16
| .
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LEADING PEDESTRIAN INTERVALS

The LM can consist of a 4 to 7 second Walk phase (4 second » Confinental (Longitudinal Bar) crasswalks
minimum} prior to the comespending parallel vehicular phase.

DEFINITION AND DESCRIPTION CONSIDERATIONS The LPi phase may be an pedestrian recall or actuated. » Protected lefi-tum phasing
» Right turm on red restrictions

& leading pedestrian intenval LPI) is the presence of & pedestrian Tum on red restrictions may be installed to ensure leading

It bocati there driver yielding i to be low, & i A i
phase prior to any wehicular phase when crossing at & signalized LPI:-]';:l ::i“ I'.:;:-m:‘u-.r i.:1 :ﬂ: &= il pedestrian movements are protected and provide vulnerable » Handened centerines
intersection. The interval allows the pedestrian the opporunity Sy N ) _F . P i road users to establish their presence in the crosswalk. » Curb extensions
io enter an intersaction 4 to 7 seconds 7 seconds prefemed) Crossings with low pedestrian volumes may result in y s Lighting
before any vehides are given a green signal indication. This extra drivers not expecting pedestrians at a given location. TURMING VEHICLES ¥IELD TO' PEDESTRIANE R10-15) sign
fime provides pedestrians with an oppartunity to establish their #n LP1 may be considered at all signalized intersectio mey bEﬂprded o “reinforce . pedeslrian: prioeily ' he

E crosswal.

presence in the crosswalk before motorists start turning and
provides additional crossing time for those wha nead it. This head
start increases the percantage of modorists wha yield the right-of-
way to pedestrizns and can reduce conflicts between pedestrians
crassing a roadway and tuming vehides. Consideration will be
given to balancing vehicle capacity at each location where the
treatments are being considered.

An LPFl can b dered where there are medium to

TYPICAL APPLICATION

sive pedestrian walk phase may
Additional benefits of a LPI include: instead of an LPI.

» Increased visibility of crossing pedestrians. H"—"j!if-f!iﬂ crossings providing LP can operate on
destrian re
= Enmhanced safety for pedestians who may be slower to start .p-e
into the intersection. Where pedes
unable to turn ac

» Provide prigritization fo vulnerale road users. phase can be cansiderad.

LPls can be provided automatically with each phase (passive) ar
be provided only when actuated [active).

nflicting right-turn mevements may be restricted with a
rn an Red.

et turn phasing. A
turn phasing should be

REFERENCES
= Mational Cooperative Highway Research » PEDSAFE - Padesirian Safety Guide = Federal Highway Administration
Pragram (NCHRP) Research Repart 526 and Countermeaasure Selaction System \FHWI) Proven Safety
# Mational Association of City Transportation Countermeasures
Officials (MACTD) Urban Street Design Guide
17 18
| .
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DEFINITION AND DESCRIPTION

Midbleck Crosswalks  designate  appropriste  locations  for
pedestrians to cross a road at non-intersection kacations, and
include appropriate traffic contral devices to manage conflicts
and improve safety. These facilities may be provided whera
significant pedestrian genarators are located on opposite sides
afa road, orwhers a padestrian or bile path is located away fram
intersections, like a regional trad. Frequent applcations include
midblock bus stops, metre stations, parks, plazas, or enfrances to
kay destinations.

The location and placement of midbdack crosswalks are subject
to a vanety of factors, including context, intersection spacing,
rozdway width, traffic volume and speed, stopping sight
distance, presence of pedestrian generatars, and reported safety
cancems. Because midblock crosswalks are bacated away from
intersectians, whare motarists traditionally expect to encountar
pedestrians crossing the road, design of the crosswalk must
include approgriate traffic control features. Where conflicts are
uncentrofied, the design must allow drivers to recognize patential
carflicts, and stop for pedestrians in ar entering the crosswalk.

EXAMPLES

MIDBLOCK CROSSWALKS

CONSIDERATIONS

Roadway lighting m
location. The Bght
are llluminated as w

Americans with Disabilities Act (ADW}-complaint ramps are

required.

uld ensure the ramps

APPLICATIONS

Caontinental (Longitudinal Bar) crosswalk markings imprave
driver recagnition that & crosswalk is presant, and must be
prowidad at all uncontralled midblock crosswalk kacatians.
These markings may be approgriate for contralled midblock
crosswalks, and often meet other Maryland Department of
Transportation State Highway Administration [MDOT SHA)
critesia for use of high-visibty crosswalks, such as trail
crossings or schoal crossings.

Appropriate waming sign assemblies and in-road pedestrian
crosswalk signs may be provided. Actuated traffic contraol
devices like Pedestrian Hybeid Beacon {PHB) ar Rectangular
Rapid-Flashing Beacon (RRFB) are apprapriate for crosswalks
on higher speed or volume roads.

TYPICAL APPLICATION

Advance stop lines and STOP HERE FOR PEDESTRIANS (RY-
Sb or R%-5a(3]} signs may be provided fo increase visibility of
pedastrians in the crasswalk.

COMPLEMENTARY COUNTERMEASURES

& Continental (Lengitudinal Bar] crosswalk markings
» PHB or RRFB

» Curb extensions

» Raised crosswalk

» Madian pedestrian refuge islands

# In-street pedestrian crossing signs

KTC Research Report Impact of the New Functional Classifications for KYTC

REFERENCES » Hational Cooperative Highway Research Pragram (NCHRF]
= MDOT SHA Accessiblty Policy & Guidelines for Pedestrian Research Repart 926
Cotiticn sony Sebis gy s + Federal Highway Safety Administration (FHWA] Safety for
Every Pedestrian [STEF) Resources
19 20
| I |
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]
:8 NO TURN ON RED

A Mo Tum On Red (NTOR] restiction i designated by a posted NO
TURN OM RED [R¥0-ME) sign at the signalized intersaction for any
appraach where the restriction may improve safety. The purpesa
aof this treatment is to eminate conflicts bebween turning vehides
and pedestrians or bicyclists during & concurrent walk for bike
signal) phase, and to mitigate sight line restrictions.

CONSIDERATIONS

APPLICATIONS

A MO TURN ON RED (R10-Mb] sign is preferred to be
pasitioned overhead and close to the signal face assodated
with the turning mavement. Alternative sign locations must
be chearly visible from the approach, preferably on the far
side of the intersection.

Gepmetric features that reinforce the tum restriciion are

preferred, including compact approach geometry that
cansiders the apprapriate design vehicle.

' Additional signing andfor pavement markings that emphasize

canflicting pedestrian ar bike traffic may be used to reinforce
the purpose aof the restriction.

COMPLEMENTARY COUNTERMEASURES

Leading pedestrian intarvals

Exclusive pedestrian phasa

Buffered or barrier-separated bike lanes
Protected intersections

TYPICAL APPLICATION

72082 R L\

REFEREMCES
= Maftional Cooperative Highway Research Program (MCHRP)

Research Report 326

» Pedestrian Safety Guide and Countarmeasure Selection System

{PEDSAFE]

# Bicycle Safety Guide and Countermeasure Selection
System (BIKESAFE}
» Highway Safety Manual 1st Ed. 2090
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Pedestrian Hybaid Beacans [PHBEs), also called the High-intensity
activated crosswalk (HAWE), are traffic contred devices that are
installed at crossings of major streets that provide a controlled
opportunity for pedestrians to cross the sireet. The beacon is
different from a conventional traffic signal because it indudes &
three-saction triangular signal display, with two red signal faces
side-by-side, abowe & yellow signal face below and centered
betwesan the red signals. It alsa remains “dark™ until a pedastrian
that desiras to orass the street is detected. The signal activates
with an initial yellow to red lighting sequence that directs
matosists to slow and come to a stop. The pedestrian signal then
displays WALK ta allow the pedestrian to begin their crossing. At
canclusian of the WALK interval, the red signals begin flashing
in an alternating wig-wag pattern, and the pedestrian signal
displays Flashing Don't Walk, and upraised hand symbols for
the pedestrian clearance interval. During this time, drivers are
permitted to treat the beacon under a stop-and-go operation,
yiglding to amy padestrians in the crasswalk, ar proceading if the
crasswalk is clear. After the padestrian dlearance is complate |
the hybrid beacon reverts to & dark display.

A 2000 FHWA study found that PHBs can reduce pedestrian
orashes by 69% and all crashes by 25%. PHB: were granted
interim approval for use by SHA on Nowember 1, 2017,

PEDESTRIAN HYBRID BEACON

CONSIDERATIONS

* PHBs may be appropriate where traffic signals are
unwarranted.

zing locations where posted speed Bmits
reater than 40 MPH, PHBs may be strongly

etween the stop line and crosswal wisibility of
swialk users and potential for mpliance.

= PHBs may be pla ide of the functional area of

signs

£ major streets.
= Research ates that PHBs are mast effective at ro
with three or more lanes with Average Annual Dail
(AADTs) abave 9,000
» Rectangular Rapid Flashing Beacons (RRFE) cannaot be

calling a phase
destrian, rather than
mit pedestrian delay
wide greater compliance from all road users.

including ramp

APPLICATIONS

FHE installations are to incude owerhead signal displays
mountad an mast ams.

Per Chapter 4F of Manydand Manual on Uniform Traffic Contral
Devices (MAMUTCDY, signal displays are a three-section
assembly, with a circular yellow centered below twio harizontally
aligned circular red indications. A% least two signal displays are
required far each approach.

CROSSWALEK, STOP OM RED {R10-23) or STOR OMRED-PROCEED
OM FLASHING RED WHEN CLEAR (R10-23a) sign is reguired for
each approach.

APS detaction is required to aclivate the beacon. CPS may be
located on @ mast am pale wpright or pedestal past.

Prowide continental crosswalk markings.

PHB installations reguire stop Enes for each appreach. For
midblock applications, it is preferred that advance stop lines
ke placed at keast 20 feet in advance of the crosswalk, 40
feetin advance of the signal displays, and be supplemented
with STOP HERE ON RED (R10-62) signs.

COMPLEMENTARY COUNTERMEASURES

= Contnental [Longitudinal Bar) crosswalks
= Curb extensions

» Reduced lane widths

= Median pedestrian refuge islands

= Driver education

TYPICAL APPLICATION

ares ———

n Pe
stallations.
REFEREMCES
# Mational Cooperative Highway R ch » Federal Highway Administration = FHWA Safety for Every Pedestrian
Program (NCHRF) Research Repart 526 (FHWR) Proven Countermeasures |STEP) Guide:
23 24
| |
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@®)) POSTED SPEED LIMIT REDUCTION

DEFINITION AND DESCRIPTION

Posted speed Emits notify dhivers of the maximum safe speed,
astablished either by statute or through an engineering study
to establish a spead zone, basad on a variety of aperational,
safety and roadside factors. On roadways with obsenved safety
challenges, where reducing operating speeds would reduce
the frequency of callisions, and reduce the severity of collisions
that do occur, & posted speed limit reduction may be utlized to
improve safety.

The Insurance Instibute for Highway Safety (IIHS) examined long-
term changes assodated with statewide masimum posted speed
Emit changes betwean 1993 and 2017 They determined that a
5 MPH increase in the maximum posted state speed limit was
associated with an B% increase in roadway fatalities on interstates
and freeways and a 3% increase on ather roads.

In denser context areas, a reduction in the posted speed limit may
hawe & significant impact on safety for mare vulnerable wsers,
ncluding pedestrians and bicyclists. Higher operating speeds
reduce a driver’s ability to react when they encounter these users
in the road, and result in higher severity cutcomes when collisions
DO

Az part of the proactive treatmeants aimed at increasing safety far
wulnerable road users, Margland Department of Transportation
State Highway Administration (MDOT 5SHA) has the option,
particularly within the highlighted context zones, to consider
posted speed limit reductions i speed is identified as a factar
in pedesirian- or cydist-related crashes along a corrides. Posted
speed limit reductions require study as part of the application, but
engineering judgment may be used to identify safety concerns and
patential geametric modifications to complemant the reduction in
paosted spead limit.

CONSIDERATIONS

& or balow the target
gner intends for
ze the safety ben

ted speed Bmits may require

in the form of & Memarandum of
Agreement or Memorandum of Understanding with the
local jurisdiction.

anrgio Ave, Wheaion, MD

APPLICATIONS

SPEED LIMIT [R2-1} signs are posted at the point where the
reduced posted speed limit begins. Pest signs on bath sides
of the frawalway where a madian is presant.

New posted speed limit sign  assemblies may be
supplemented with NEW [WE-14(1)) plaques for a period of
30 to 80 days to notify drivers of the change.

Driver education wsing variable message boards can be
considerad, prior to enacting the posted speed limit reduction
and during the initial 20 to B0 day peried.

According to the Manyland Manual on Uniform Traffic Cartral
Devices (MdMUTCDY, REDUCED SPEED LIMIT AHEAD (W3-
E) signs are to be pested approaching the segment of road
where the posted speed limit has been reduced by more

TYPICAL APPLICATION

than ¥ MPH. Within a reduced speed zone aleng a State, arferial
ar majar highway, a second SPEED LIMIT (R2-1) should be placed
within 800 feat beyond the first sign for lower speeds [35 mph or
less) or within 1500 feet for higher speeds (40mph and higher).

COMPLEMENTARY COUNTERMEASURES

» futomated Enforcement
» Lane width reduction

= Road diet

= Reised Crosswalks

* Reduced curh rads

REFEREMNCES
= Mafional Cooperative Highway Rasearch Program [MCHRF)
Research Report 926

= Mational Association of City Transpostation Officials (NACTO)
Uriran Bileway Design Guide

= Federal Highway Administration (FHWA) Spead Management
Safety Initiative

= Mational Conference of State Legislatures - Transportation
Review - Speeding and Speed Limits

26
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DEFINITION AND DESCRIPTION

A protected intersection maintains physical separation bebween
wehicular and bicyclist mevements threagh an intersection. A
carmer protection island, forward queuing area, and racessed
bike and pedestrian crossings reduces vehicular turning speads,
increases visibility of bicyclists or pedestrians crossing the streat,
and provides space to yield while vulnerable users clear the
intersection. This treatment is most effective at locations with high
walumes of bicydists and motorists, or medium ta high valumes
af bicyclists, motorists, and pedestrians. Protected intersactions
are a preferred treatment for separated bike lanas in an wrban
carntext. At signalized intersections, signal timing may provide
leading or pratected phasing to further reduce patantial conflicts.

5 & turning speeds
far passeng i mmadating the off-
tracking of larger vehicles where a larger comer radius is

ity criteria can

wiay at pedestrian-bile

APPLICATIONS

Corner lslands may consist of cwrb, or paint and vertical
separation material like flex pasts. Curb radii can be minimized
to encourage show tuming speeds. Mountable truck aprons may
be used to accommodate infrequent larger design wvehicles,
but stll promote safe furning behaviors by smaller passenger
wehidas,

It is desirable for approaches to the protected intersectian to
include a clear space of 40 to 60 feet in the buffer to provide a
clear view of approaching bicyclists to turning motosists.

Graan-calored pavement may be usad to designate the bike
lane within the intersection. Green conflict zone markings can
be provided through the intersection to further emphasize the
conflict betwaen turning motarists and through bicyclists.

Mo Tun on Red restrictions can reduce potential conflcts.
Where I-way bike [anas are provided, the restriction is requirad.

Continental crosswalks are preferred where pedestrian paths
cross bike fadlities.

TYPICAL APPLICATION

Bike signal indications may be used where phase separation
eliminates motor vehide conflicts or where extra emphasis
on bike priarity is desired. If b&%e signal indications are not
provided, it may be appropriate to wse signing fo direct
bacyclists to use pedastrian signals.

COMPLEMENTARY COUNTERMEASURES

= Bike lanesibarrier-separated bike lanes

= Leading Pedestrizn interval (LFT)

= Protected phasing [bike signal phasing)

= Green-colored pavement

= Median pedestrian refuge islands

= Continental [Longitudinal Bar) crosswalk markings

= Mo Turn on Red restrictions

REFEREMCES
= Mational Cooperative Highway Research Program (NCHRP)
Research Report 926
» Federal Highway Administration [FHWR) Separated Bike Lana
Planning and Design Guide

» Mational Association of City Transportation Officials (MACTD)
Dan't Give Up at the Intersection Guide

& FHWA MUTCD - Interim Approval for Optional Use of & Bicycle
Signal Face (IA-16}

28
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DEFINITION AND DESCRIPTION

Rectangular Rapid Fashing Beacons [RRFBs) are a pedestrian-
actuated visual enhancement device, used in combination with
a pedestrian, schood, or trail crossing waming sign to improve
safety at uncontralled marked crosswalks. The RRFBs are placad
an bath sides of an uncontralled crosswalk supplementing
an applicable warning sign. The beacons differ from standard
flashing beacons because the device utilizes a rapid flash
frequency [aporaximately 75 flashing sequences per minute),
and brighter Bght intensity display. RRFBs can be activated by
passive or pedestrian-actuated detection.

RRFBs have been shown to significantly increase motorist
campliance  at  uncontroBed  crosswalks,  with  motonst
campliance rates ranging fram 34% to ower B0%. Similar
benefits would be expected for bicyclists in crosswalks serding
shared-use facilities.

Federal Highway Administration (FHWA) granted interim
appraval to RRFBs for optional use in limited circumstances in
March 2098 in accordance with Mnterim Aporova! for Ootional
Use of Pedesiian-dctuafed  Rectangular  Rapid-Fashing
Beacans at Uncomirolied Marked Crosswalies @4-27. The intarim
appraval allows for usage as a pedestrian-actuated visdiliy
enhancement to supplement standard pedestrian crossing
signs, school crossing signs, or combination bicycle and
pedestrian crossang signs at uncantralled marked crosswalks.

CONSIDERATIONS

RRFBs are most affe ng roadways with low-ta-medium
vehicle volumes, and at roadways with posted speeds less
than 40 MPH.

The crosswalk approach may not be contralled by a YIELD sign,

STOP sign, or traffic control signal.

RRFBs may be used to supplement ngs of & roundabout.

two-lane strests. Careful
to installation on multi-lana
h risk.

E cem, W21 permits installation of
al advanced RRFB assemblias to provide upstream
other treatments may be more appro

An RRFE can be instaled in the median rather than the far side
of the roadway if there is a pedestrian refuge or ather type of
median.

Advance stop line pavement markings and signs may be used
ta supplemeant RRFBs.

Solar eguipped RRFB units can be used to eliminate the need
for a wired power source.

ct (ADU}-compliant ramps and

RRFE units are typically installed supplementing

mounted sign assemblies on pedestal poles with breakaway
d in ewerhead mast arm maunted

site constraint conditions.

APPLICATIONS

All RRFB installations must comply with the requiremenis
of FHWA [4-21.

A RRFB consists of twa rapidly flashed rectangular-shaped
yellow indications with an LED-aray-basad light source.
RRFE units must supplement & PEDESTRIAN [W11-2),
SCHOOL (5%1), or COMBINATION BIKE AND PEDESTRIAM
CROSSING (W11-15) sign, which may be mounted averhead,
or past-mounted with & supplemental diagonal downward
BITOW.

Pest-mountad RRFB units are reguired on both the right and
left sides of the travelway. For median-divided roadwiays,
place the left ssde wnit in the madian, or if the median width
is insufficient, the device may be placad an the left sida of
the road.

Qe

APS pushbuttons are required for pedestrian detection.

COMPLEMENTARY COUNTERMEASURES

» Continental (Lengitudinal Bar} crasswalks
» Raised crosswalk

» Curb extensions

& In-street padestrian warning signs

& Madian pedastrian refuge klands

s Reduced lane widths

REFEREMCES

* FHWA Manual on Uniform Traffic Control Devices (MUTCDY)
- Interim Approval for Optional Use of Pedastrian-Actuated
Rectangular Rapid-Flashing Beacons at Uncaontralled
Marked Crosswalkes (IA-21)

& Pedestrian Safety Guide and Countermeasure Selection
System (PEDSAFE}

» Mational Cooperative Highway Research Program
[MCHRF) Research Report 926

o FHWA Safety for Every Pedestrian (STEP) Guide

30
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Appendix E Maryland DOT Context Frameworks
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g . B = Locations in Maryland
Considerad the Typical dowrtown of central business  Its development density and diversity of uses, this i = % = + Baftimore &
district area, the Urban Core context (s defined  land-use pattarmn generates a high proportion of L = Ee— + Bathesda
oy a high dwersity of uses, Including muid-family  non-motonzed ips, ncuding walking, Tansit, and % = * Friendship Village
residential, office, retal, entertalnment, chic, and  hicyding. While the nead for mobliity through these Urban Core F :ﬁi")’g“-‘m
cuttural faciities. Development s high-density and  aneas does exist, It Is far exceeded by the need for In the Urban Care, muftiple modes of 4 To-\ms'onp rg

includes nigh-rise structures with minimal setbacks,
nigh street wall frontage, and minimal buliding gaps.
Off-street parking Is typically included. Because of

Inernal drowiation within the context. The Urban
Core represants less than 0.1% of the land area in
he State.

tronsportation ond o compact  mod
network help travelers reoch paints of
interest looated thughout the area

+ Wheaton Triangée

PROTECTED INTERSECTION LEADING PEDESTRIAN INTERVAL FLOATING BUS STOP

Provides a higher Reduces pedestrian crashes | Confers the
degree of comfort and by 50% and can also provide highest pricrity CONTINENTAL CROSSWALK STRIPING
priontization to bicycles | o transit

safety for ployclists
y keeping Slcycles
ysically separated

(For all crosswalks in this contaxt)
Promotes the highast driver
compliance and |s the most visible

'
'
'
'
'
of all crosswalk markings® RIGHT-ON-RED RESTRICTION
'
! .

Operations at
most slgnalized

pedestrian fatality”

rom motor vehlcles at ' Intersections”
the Intarsection® :

(Maximum speed ! ! Has the lowest i | Reduces right-turn inj
within this context) 1 © Injury risk of all L ' 1 crashes by 38%™
Decreasing speed | | urban bicyde T T

limits T 25 mph 1 faclitiess ! g (G

significantly reduces | - f ' i [1 \ !
the possibility of a 1 i ! !
! !

!

SAMPLE
COUNTERMEASURES AND BENEFITS

cular and padestrian cra

The six-lane undivided section with a canter turn-lane resulted in both a
fi g o the me

rate. Community members 't feel able crossing th
istructed to reduce crashes,
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Simiar © urban Core, e Urban Center comea
5 charactenized Dy a high ahersity of uses, Including
muft-family residential, office, retal, enterainment, chc,
and oulral faciides, whie having a moderately Pighe
density of development. Urban Center areas ane Typicaly
dhaaceied by mid-nes sTUCwes, minimal sethacks,
a varety of smeet wall frontages, and off-smeet parking.
Urban Centers may be efther large commercal busness

{For all crosswalks in this context)
Promotes the highest driver
compliance and 5 the most visible
of all crosswald markings:

RIGHT-ON-RED RESTRICTION

! Reduces right-Turm Injury
crashes by 38%

MP
SAFETY AND OPERATIONAL CHALLENGES
in the Urban
strian
fie

URBAN CENTER

diSTICES In hiSENC TOWNE OF Newer Tanst-onented
developments centensd around a MEetrn Staton Becausa
of Its development density and dhversity of uses, Tis Bnd-
USE AT (enarates a Mooarats I high volume of non-
motonzed mps. Whilke the need for mobiity through these
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Whille smaller and less dense than efther of the urban
contets, the Traditional Town Center |s
characterized by a high diversity of uses, Including
residential, office, retall, civic, and cuftural facilities.
Stuctures are Typically late 19th 1o early 20th
cantury, mid- o low-rise and orlented toward the
streat with no setbacks. Parking Is often provided on-
street along the main thoroughfare, with additional
parking at the rear of the bullding accessible by alleys

CURB EXTENSION

MNarrows the roadway (both
wvisually and physicaly)

o shorten the crossing
distance, Improve visibllity
for padestrians, and slow
twrning speeds

TRADITIONAL TOWN CENTER

of other minor streets. Typicaly kald out before the
agvent of the automoblle, these areas often serva
the dual purpose of accommedating both shor rips
In the areas surrounding the commercial cormidor as
wedl as [onger pass-thvough trips. While the need for
mobility through these areas exists, It is somewhat
exceeded by the need for intemnal croulaton within
the context This area constitutes roughly 1% of the
land area In the State.

CONTINENTAL CROSSWALK STRIPING

(For all erosswalks in this context)
Promotes the highest driver
complianos and IS The most visible
of all crosswalk markings®
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Lower than street lamps,
pedestrian-scale fixiures
cast light on the sidewalks
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Located outside of the major Urban Centers, the
Suburban Activity Center i typicaly found
along or at the Intersection of major arerals. They
featre a medium diversity of uses, Including residential
(both muld-famity and single-family), office, and retall
faclities. Development is at a much lower density than
that In the Urban Core, Urban Center, and Traditional

{For all crosswalks in this contaxt)
Promotes the highest driver

of all crosswalk markings

P
SAFETY AND OPERATIONAL CHALLENGES

compliance and & the most visible m

Marrower lana
widths comelate
o lower raval
speads reducing
the severity of
crashes™
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rise structures with a range of setbacks. Off-street
parking Is Typlcaly located between the STTLCTUres
and the roadway. These areas often senve a variety of
mooes and trip Types, requirng a balanced approach
between access and moblliy. This area represents
roughty 2% of the land area In the State.

BUFFERED BIKE LANE

Provides greater
distance between
mator vehicles and
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and ages
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SUBURBAN

With a moderate to low diversity of uses, the

context typlcally contains primarky
single-famity residental development on kot ses
ranglng from one-elghthof an acre to one acre. Office
parks and smal commerclal strip retall are scatterad
throughout the area, along with nelghborhood-level
civic and cuttural faciities. Developments are typlcaly

SAFETY AND OPERATIONAL CHALLENGES

larger in the area and are single-use, discouraging
non-automaobile trips. Bulldings are primarily orlented
toward parking, which is usually provided off-street.
This CONEXT represents approximately 1% of tha
land area in the State.

CONTINENTAL CROSSWALK STRIPING

Promaotes the highest driver
compliance and Is the most visible
of al crosswalk markings?

PROJECT ¢

AREAS of
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Maryland
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Maryland crash data Indicates
a 37% reduction of on-street
bicycle crashes
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crashes by up 1o 56%"™
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Appendix F KYTC’s Use of Functional Classification
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Document

KYTC’s Use of Functional Classification

KYTC’s Functional Classification System is an

Data . ] Continuously monitored
. . important planning tool that groups streets and
Planning Highway Management . . L and updates are made as
. . highways according to the character of travel FHWA Criteria .
Guidance 203-5 Information and . . o . community growth and
. service they provide. Modifications require and Procedures .
Manual System (HIS) Transportation changes in travel patterns
approval of the KYTC Secretary through the .
Systems . necessitate.
Official Order process.
Data Continuously monitored
Highway Management . . o and updates are made as
. . Functional Classification Maps and Reports, GIS FHWA Criteria .
KYTC Website Web Information and community growth and
. Data and Procedures .
System (HIS) Transportation changes in travel patterns
Systems necessitate.
Planning . . . .
. Official Highway Transportation Notify all necessary personnel of approved .
Guidance 503-1 o . o Conformity Upon approval.
M | System Records Systems revisions to functional classification system
anua
Planning
Guidance Federal-aid . . . . Continuous.
. Program Functional classification determines funding o )
Manual & 503-11 funding and o FHWA Criteria Reimbursement and
. o Management eligibility )
Title 23 USC eligibility matching.
101(a)(6)
Planning
. , . Modal . , . .
Guidance 503-11 Traffic modeling Statewide modeling Planning Continuous
Programs
Manual
Planning . .
. Reporting of Data o o Planning and
Guidance 503-11 . L Statistics such as VMT per classification . Annually
highway statistics Management funding
Manual
Planning . . Traffic and ATR stations should be located using a Sufficient
. Automatic traffic . L . o . .
Guidance 504-8 " Equipment combination of functional classification and number of sites | Reviewed annually.
countin
Manual 8 Management geographic location of roadways. are located
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Document

within each
factor.

Biennial

Planning Highway Dat Submittal of certified public road mileage to condition and
ata
Guidance 505-1 Performance FHWA used in the analysis of highway system performance Report submitted annually.
. Management o .
Manual Monitoring System conditions, performance, and investment needs. | reports to
Congress.
Planning . Vehicle hours of delay is used for scoring traffic .
. SHIFT scoring for . . . . Project .
Guidance 703-15 . . Planning congestion and a functional classification . Biannually.
traffic congestion ) . . prioritization
Manual adjustment factor is applied.
Regional
conformity
. . . Average Speed Distribution (by roadway analysis
Planning . . Planning Air ) L . . . .
. Air Quality . functional classification) is established using supporting State .
Guidance 801-7 ] Quality ] . . LRTP or TIP is updated.
Planning . either direct TDM outputs or data from KTC Implementation
Manual Coordinator
report. Plans for non-
attainment
areas
Guidance for
Highway Design . . o . Various design criteria guidance based on new and
Multiple | Design Criteria Designers . L As needed.
Manual functional classification in Green Book reconstructed
roadways
. e . Guidance for
. . . Functional classification is one of seven basic
Highway Design Typical cross . . o new and
702-8 . Designers design controls (context classification is also one As needed.
Manual section reconstructed
of seven)
roadways
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Document

Guidance for

Highway Design . . . . L . new and
703-1 Design guidance Designers Proposed functional classification for a project As needed.
Manual reconstructed
roadways
Traffic . . Intersection and
. . One of several factors in evaluating need for .
Operations Pedestrian safety . . . pedestrian
. 504-3 Designers crosswalk markings and appropriate . As needed.
Guidance countermeasures safety design
countermeasures .
Manual guidance
Traffic
Operations Intersection . Average maintained illuminance values are
. 709-2 o Designers . o Countermeasure | As needed.
Guidance lighting based on functional classification
Manual
Complete .
Guidance for
Streets, Roads, . . e e .
) Section Complete streets . Functional classification is defined as a relevant | new and
and Highways . . Designers . o . As needed.
M and 4.4 implementation factor in determination of operating speed reconstructed
anual an
. roadways
Policy
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Appendix G KYTC’s Use of Context
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Document

Highway Design
Manual &
AASHTO's Policy

Section

KYTC’s Use of Context (Rural and Urban)

Various design criteria are influenced by rural

Typical
operating
speed, project

Project planning and

on Geometric Various Design Designers or urban context and the functional context, desi
esign
Design of classification accessibility and 8
Highways and mobility
Streets expectations
Highway Design . Minimum distance between access points on . .
. Design / . e Access / Design or permit
Manual & KRS HD-1101.2 Design ; partial control of access facilities for rural vs .
Permits mobility balance | requests
177.315 urban
Highway Design
Manual & A policy . o . . . . .
. . Designers / Minimum distance between first access point | Access / Design or permit
on Design HD-1101.5 Design . . . o
Permits and interchange ramp terminal mobility / safety | requests
Standards -
Interstate System
Highway Design . . Common practices for pedestrian facilities Multimodal Project planning and
HD-1501 Design Designers . .
Manual based on rural or urban accommodation | design
Highway Design . . Common practices for bicycle facilities based Multimodal Project planning and
HD-1501 Design Designers . .
Manual on rural or urban accommodation | design
Planning Guidance State Primary . Maintenance .
PL-503.4 Planning Rural secondary route system o Continuous
Manual Route System responsibility
Routes are designated as rural or urban based .
Context & . . Funding .
. . . on FHWA Adjusted Urban Area Boundaries. . Continuous.
Planning Guidance Functional . . L eligibility / .
PL-503.5 . Planning Functional classification is based on FHWA . Reimbursement and
Manual Classification . . maintenance .
criteria and procedures but relies on state o matching.
System . responsibility
and local planners to assign.
Planning Guidance . . Planning - Assists in determination of location and Monitor traffic .
PL-504.4 Traffic counting . . Continuous
Manual Traffic and number of ATR stations growth
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Document Section
Equipment
Management
. . " . . Biennial
Highway Submittal of certified public road mileage to »
. . . . . condition and .
Planning Guidance Performance Data FHWA used in the analysis of highway system Report submitted
PL-505.2 o . . performance
Manual Monitoring Management | conditions, performance, and investment tst annually.
reports to
System needs. P
Congress.
. . . Focus
Traffic Operations . . . Spacing based on rural or urban for some o . L
. TO-402-5 Sign Spacing Traffic Ops . application on Continuous monitoring
Guidance Manual signs.
context
. . Focus
Traffic Operations . . . . L . o
. TO-403-10 Signs Traffic Ops Signs only used in rural. application on Continuous monitoring
Guidance Manual
context
. . Intersection and
. . . One of several factors in evaluating need for ]
Traffic Operations Pedestrian safety . . . pedestrian
. TO-504 Designers crosswalk markings and appropriate . As needed.
Guidance Manual countermeasures safety design
countermeasures .
guidance
Traffic Operations o . o
. TO-708 Lighting Traffic Ops Need for lighting and also based on ADT Safety As needed.
Guidance Manual
Safe and
Complete Streets . . . .
. Complete Street | Planners & Provides examples of Complete Street equitable Project planning and
Roads and Section 2.1 . . . ]
. Examples Designers strategies for each context. transportation design
Highways Manual .
strategies
Safe and
Complete Streets . . . . . . . .
. Relationship to Planners & Provides transportation expectations by equitable Project planning and
Roads and Section 3.1 . . ]
. Land Use Designers context. transportation design
Highways Manual .
strategies
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Document

Section

Highways Manual

strategies

Safe and
Complete Streets . . . . o . . .
. Project Planning Used to determine appropriate facilities and equitable Project planning and
Roads and Section 3.3 o Planners . ]
. and Prioritization target speeds. transportation design
Highways Manual .
strategies
Safe and
Complete Streets . . . . . . . .
. Bicycle Facility Used to determine appropriate bicycle equitable Project planning and
Roads and Section 5.3 . Planners o . ]
. Selection facilities. transportation design
Highways Manual .
strategies
Mid-Block and Safe and
Complete Streets . . . . . .
. Other Planners & Mid-Block crossing recommendations for equitable Project planning and
Roads and Section 6.6 . . ]
. Uncontrolled Designers urban contexts. transportation design
Highways Manual . .
Crossings strategies
Safe and
Complete Streets . . . .
. Tactical Planners & . o . . equitable Project planning and
Roads and Section 8.1 . . Appropriate application of tactical urbanism . .
Urbanism Designers transportation design
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Appendix H KYTC’s Proposed Context Classification Edits to the Highway Design Manual
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Proposed Edits — Division of Highway Design

The following are proposed edits to the Highway Design Manual to better incorporate context classification. The
edits are in red text.

HD-202.6 PRE-DESIGN COORDINATION

The PDM should review project data (see HD-202.3) and evaluate the existing context classification of the project
area. After project authorization, the PDM should coordinate with other project team members to review the issues
faced by the project. The primary focus of this coordination is to address the following:

Performance Measures
Purpose and Need
Project Scope

Schedule and Milestones
Additional Resources
Additional Mapping
Environmental Overview
Traffic Forecasting

VV VYV VVYVYYVYYV

Public Involvement

HD-202.6.1 through HD-202.6.9 details these discussion points.
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HD-202.6.3 Project Scope

Properly scoping a project is essential to its successful development. All projects regardless of size, location,
complexity, or funding require scoping in order to discuss the needs and challenges associated with the project,
develop the tasks and schedule for preliminary engineering, assess the level of environmental studies required to
obtain clearances, and to estimate preliminary costs for comparison to programmed costs. The project should be
clearly defined and should address the following:

» Type of project (New Route, Reconstruction, Construction of Existing Roads)
» Project description and limits (project location, study area including context, magnitude and length,
classification, current AADT, etc.)

» Performance Based Flexible Design (aspects of roadway performance identified and need of improvement/s
determined

» Draft purpose and need statement including clear description of objectives

» Roadway characteristics including the context classification and facility type

» Users/Design Vehicles

» Potential options to consider (without preference to meet purpose and need and to fit context)

» Design criteria

» Proposed access control

» Current project estimate, programmed budget and possible funding types

» Potential environmental impacts and constraints

» Right-of-way requirements

> Utility impacts

» Constructability and MOT

» Number and types of structures anticipated

For quantitative performance measures, it is imperative in determining a project’s scope to gather existing data
(safety, traffic, etc.) to assess current performance and identify issues affecting the project. Future performance with
improvements and without improvements should be forecasted to compare the impacts of the proposed
improvements. For analyzing safety and capacity performance, please refer to methodologies in the Highway Safety
Manual and the Highway Capacity Manual. Ultimately, the project manager should rely on the data and the
resources available, and the engineering judgement of the project team and subject matter experts. Some projects
may benefit from taking the time to scope different project types, i.e., reconstruction and spot improvements. This
would allow the project team to compare the effectiveness of each project type and determine the appropriate
value to address the identified needs.
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HD-203.5 PRELIMINARY LINE & GRADE (PL&G) MEETING MINUTES
The PL&G meeting minutes are a critical part of the Design Executive summary and will serve as the main body of

the DES. These minutes should document most, if not all, of the design decisions prior to moving into final design.

The PL&G meeting minutes should include at a minimum:

VVVYVYVYVVYYVY

YV VvV

VVVYVY VYV

Project identification
Meeting location and date
Meeting attendees
Purpose and need (needs should be documented with supporting data)
Project overview and existing conditions
Description of proposed alternatives (including no-build alternative)
Consideration of all users, including bicycle and pedestrian facilities discussion (HD-1501)
Discussion of alternatives
o Discussions that assist in the recommendation
o Performance of each alternative (how well each alternative addresses the need, may include traffic
analysis, safety analysis, etc., as applicable)
o R/W, Utility, and Environmental impacts for each alternative
Traffic control schemes
Cost Comparison Tables for D, R, U, & C for each alternative (include Highway Plan Funding and potential
environmental mitigation fees)
Recommended Alternative
Reason for cost overrun (if estimated costs exceed the Six-Year Highway Plan budget costs for all phases by
15 percent or more)
Discussion of Clear Zone
Design Exceptions/Variances discussion (if applicable per HD-704 guidelines) and mitigation strategies
Discussion of low cost maintenance improvements while working toward long term solution (If applicable)
Listing of considerations to address the Water Related Impacts Summary (BMP Discussion)
Tentative list by station and size of all structures, if applicable
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HD-703.4 FUNCTIONAL CLASSIFICATION

The purpose of functional classification or facility type is to categorize Fhe“funetional-classification~ofareadway-is
thegrouping togetherofroadways by based on the type of service they provide based-upontand-useand-typeof
traffic-beinggenerated-alonga—corridorand their position in the transportation network. Functional classification

establishes a shared vocabulary that transportation professionals can use to quickly characterize the way in which a
facility Thi A . - L

balances mobility and access for motor-vehicle traffic. The determination of a facility’s functional classification is
one of the first steps in the design process. However, information on a roadway’s functional classification is not
enough to implement design strategies capable of delivering a facility that balances with the community context
while addressing the needs of non-motorized users. See HD-703.5 for more information on roadway context
classification and how it is used with functional classification in the design process.

The basic types of functional classifications are:

» Rural/Urban Local Roads and Streets: Local roads and streets have relatively short trip lengths, and because
property access is their main function, there is limited need for mobility or high operating speeds. The use
of a lower design speed and level of service reflects this function. Local roads and streets are discussed in
Chapter 5 of AASHTO's A Policy on Geometric Design of Highways and Streets.

> Rural/Urban Collectors: Collectors serve a dual function in accommodating shorter trips and feeding
arterials. They must also provide some degree of mobility and serve abutting property. Thus, an
intermediate design speed and level of service are appropriate. Collectors are discussed in Chapter 6 of
AASHTO's A Policy on Geometric Design of Highways and Streets.

» Rural/Urban Arterials: Arterials provide a high degree of mobility for longer trip lengths. Therefore, they
may provide a high operating speed and level of service. Since access to abutting property is not their
primary function, some degree of access control is desirable to enhance mobility. Arterials are discussed in
Chapter 7 of AASHTO's A Policy on Geometric Design of Highways and Streets.

> Freeways: A freeway is normally classified as a principal arterial that has unique geometric criteria.
Freeways are discussed in Chapter 8 of AASHTO's A Policy on Geometric Design of Highways and Streets.

> Interstate: The interstate system is the most important highway system in the United States. It carries more
traffic per mile than any of the other comparable highway systems. Interstates are designed to provide
safety and mobility with fully controlled access. For guidance on interstates refer, to AASHTO's A Policy on
Design Standards Interstate System, current edition.

The geometric design of -low-volume roads presents a unique challenge, as the very low traffic volumes and reduced
frequency of crashes make designs normally applied on higher-volume roads less cost-effective. The guidance by
AASHTO's Geometric Design of Low-Volume Roadways addresses the unique needs of such roads and the geometric
designs appropriate to meet those needs. These guidelines can be considered on local and collector roads that have
a design average daily traffic volume of 2,000 vehicles per day or less.

Chapter 1 of AASHTO's A Policy on Geometric Design of Highways and Streets gives a more detailed discussion of
roadway classifications.
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HD-703.5 CONTEXT CLASSIFICATION
There are five contexts to consider for geometric design criteria:

> Rural: Areas with the lowest density, few houses or structures (widely dispersed or no residential,
commercial, and industrial uses), and usually large setbacks.

> Rural town: Areas with low density but diverse land uses with a commercial main street character, potential
for on-street parking and sidewalks and small setbacks.

» Suburban: Areas with medium density, mixed land uses within and among structures (including mixed-use
town centers, commercial corridors, and residential areas), and varied setbacks.

» Urban: Areas with high density, mixed land uses and prominent destinations, potential for some on-street
parking and sidewalks, and mixed setbacks.

» Urban Core: Areas with the highest density, mixed land uses within and among predominately high-rise

structures, and small setbacks.

The context

classifications supplementbut-de-notreplace; overlay with the functional classification system used in geometric
design. Chapter 1 of AASHTO's A Policy on Geometric Design of Highways and Streets gives a more detailed

discussion of context classifications.

Note: Over time, the functional and context classifications of a highway can change depending on the intensity of
development and the user types being generated by the development of the corridor. Recognizing this, the designer,
with input from the PM and PDT, should review the assigned classification to ensure it matches the context and
expectations for mobility and accessibility. Use project information, local zoning maps and comprehensive plans to
determine if the design should be based on an updated functional and/or context classification that better fits the
highway’s intended function. The classification used for design should be documented in the DES.

Note: A project may include segments with different functional and/or context classifications. It is critical to design
transition zones in these areas that alert users to downstream changes in roadway character.
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HD-703.8 DESIGN SPEED

Design speed is the selected speed used to determine the various geometric design features of the roadway. Factors
that are considered when selecting the design speed for a project include, but are not limited to, project type,
anticipated operating speed, topography, functional classification, context classification, and modal mix. When
selecting the design speed every effort should be made to attain a desired combination of safety, mobility, and
efficiency for a facility’s users within the constraints of environmental quality, economics, aesthetics, and social or
political impacts. AASHTO’s A Policy on Geometric Design of Highways and Streets provides further discussion on
the philosophy of design speed.

Below is the method of selecting the design speed based on project type (HD 703.6):

> For projects that are considered new construction the starting place for selecting a design speed should be
the minimum design criteria as set forth in AASHTO’s A Policy on Geometric Design of Highways and Streets,
AASHTO’s Guidelines for Geometric Design of Low-Volume Roads, or AASHTO’s A Policy on Design
Standards-Interstate System, whichever is applicable.

The design criteria can then be adjusted up or down with the appropriate justification and/or design exceptions to

the controlling criteria. It is important to utilize engineering judgement when considering the use of “all” minimums
for the geometric criteria of a project, which could result in a project that does not meet the purpose and need. It is

also important consider the facility’s users and the context when selecting a design speed.

» For projects that are considered reconstruction projects the designer must first determine the existing and
proposed functional classification and context classification of the roadway within the project area.

o If the project proposes keeping the existing functional and context classification the designer
should first evaluate the project area and determine the existing design speed based upon the
existing geometrics. This should be the starting point for evaluating and choosing the proposed
design speed. After a review of crash data, typical roadway widths and shoulder widths, sight
distance restrictions, possible drainage issues, and a review of the existing corridor the designer
can then use engineering judgement to “design up” from the existing conditions to better meet
the purpose and need of the project. Any changes in design speed from existing should also
consider the overall roadway system.

o If the project proposes changing the functional and/or context classification from the existing
conditions then the starting place for selecting a design speed should be the minimum design
criteria as set forth in AASHTO’s A Policy on Geometric Design of Highways and Streets, AASHTO’s
Guidelines for Geometric Design of Low-Volume Roads, or AASHTO’s A Policy on Design Standards-
Interstate System, whichever is applicable. The design criteria can then be adjusted up or down
with the appropriate justification and/or design exceptions to the controlling criteria. It is
important to utilize engineering judgement when considering the use of “all” minimums for the
geometric criteria of a project, which could result in a project that does not meet the purpose and
need. It is also important to select design speeds that consider the users and the context of the
facility.

» For projects that are considered construction on existing roads (spot improvements), the designer should
first evaluate the project area and determine the existing design speed based upon the existing geometrics.
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This should be the starting point for evaluating and choosing the proposed design speed. After a review of
crash data, typical roadway widths and shoulder widths, sight distance restrictions, possible drainage issues,
and a review of the existing corridor the designer can then use engineering judgement to “design up” from
the existing conditions to better meet the purpose and need of the project. Any changes in design speed
from existing should also consider the overall roadway system.

Designers should be aware of context classification transitional zones between rural collector or arterial roads and
rural town contexts. These transitional areas should be effectively designed to encourage speed reduction because,
if drivers do not appropriately reduce speeds, they may create conflicts with other vehicles, pedestrians, and
bicyclists and may adversely affect community livability. AASHTO’s A Policy on Geometric Design of Highways and
Streets provides further guidance and design treatments that may be implemented to help high-speed to low-speed
transition zones function more effectively.

Justification for design speeds should be documented in the Design Executive Summary (HD-704). This justification
should consider all project conditions including maximum service and safety benefits for the dollar invested,
compatibility with adjacent sections of the existing roadway, and the probable time before reconstruction of the
adjacent sections due to increased traffic demands or changed conditions. When requesting exceptions, include a
discussion of safety analysis and the related crash data associated with the site. Mitigation measures should be
considered when the design speeds are less than the regulatory or posted speed.
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Appendix | Revised Common Geometric Practice Sheets
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COMMON GEOMETRIC PRACTICES RURAL LOCAL ROADS (@ EXHIBIT 700-01

TRAFAC VOLLME
50-250 250-400 400-2000
TERRAIN UNDER50ADT. ADT ADT. ADT COVER 2000 A.DT.
MINIMUM DESIGN LEVEL 30 40 50
FED (M.PH) ROLLING 20 30 40
®@ MOUNTAIN 20 30
DESIKGN SPEED UNDER 400 A.DT. 40D-2000A.DT. COVER 2000 ADT
15 MPH
20MPH
25MPH 9 100
30MPH 1n
LANEWIDTH(FEED) @ ADMPH
45 MPH 10
50 MPH
55MPH 1
60 MPH 11 1@
65 MPH
Mﬁm ALL SPEEDS 2 3@ 6
TOTA_WIDTH OFLANES | TOTALWIDTH OF LANES TOTALWIDTHOF LANES
M. QFARROADW AYWIDTH OF NEW ALL SPEEDS +7 (EAGH 9DB) 7 (EACH SDD) +USARLE SIOULDER
AND REOONSTRUCTED BRIDGES WDTHSD
DESIKGN SPEED eMAX, 1% eMAX, 6% eMAX, 8%
20MPH 86 81 76
25MPH 154 144 134
30MPH 250 231 N4
MINIMUM RADRIS(FEET) 35MPH 371 340 314
40 MPH 533 485 444
45MPH FAR] 613 587
50MPH 926 £33 758
NORMAL PAVEMENT CROSS S.0PES (D) RATE OF CROSSSL.OFE=2%
NORMAL SHOULDER CROSS 9. OFES EARTH = 8% PAVED= 4%
MPH. 15 20 25 30 35 40 a5 50 [ 55 60
MAMMUM GRADE LEVEL 9 8 7 6 5
OPERCENT) ROLLING 12 n 10 9 8 | 7 6
MOUNTAIN 17 16 15 14 13 12 10 —
MINIMUM STOPPING SIGHT DISTANCE
20 115 155 200 250 306 360 425 495 570
FEEDND
MINIMUM PASING SGHT DISTANCE
FEEN @ — 400 450 500 550 600 700 800 00 | 1000

(1) MINIMUM STOPPPING SGHT DISIANCE BASHD ON AN EYE HEIGHT OF 3.5 FT AND AN OB ECT HEIGHT OF 2.0 FL OONSIDERBOTH HORZZONTAL
AND VERTICAL ALIGNMENTS

(@ MINBMUM PASIING SCGHT DISTANCE BATEDON AN EYE HEEGHT OF 3.5 FT AND AN OBJFCT HEGHT OF 3.5 L CONIDERBOTH HORIZONTAL
AND VERTICAL ALIGNMENTS

(3 NORMALPAVEMENT CROSS 9.0FES ON BRIDGESIS 2%

(@ OONSIDERCURVE W IDENEING ON PROECT W HEN TRUCKS AND/ORHORIZDNTAL OLIRVATURE INDICATE A NEFD.

(5 FORI.OPES4:1 ORALATTER, USAHRLEWIDTH IS GRADED WIDTH, FOR S OPES STHFER THAN 4:1, USARLE WIDTH TERMINATES AT THE SL.OPE
ROUNDING.

(6) WHERE S ECTHD DESGN SFHD IS > 50 MPH, USE COMMON GEOMETRIC PRACTICESEXHIRIT 700-02 FOR RURAL COLLECTOR ROADS.

() JISTIFCATION FOR THE CHOSEN DESGN SPEHD SHOULD BE DOOMENTHD [N THE DESGN EXEOUTIVE UMMARY

FORROCADS < 2000 ADT, REFER TO AASHTO'S "GUIDH INES FOR GEDMETHIC DESGN OF LOW-VOLUME ROADS

(@ FORROADSIN MOUNTAINOUS TERRAIN WITH DESIGN VOLUME OF 400 TO 600 VEH/DAY, 9 FTLANEW IDTH MAY BE USHD.

(i CONSDERUSING ALANEWIDTH OF 12 FTWHERE SUBSTANTIAL TRIKK VOLUMESARE PRESENT OR AGROATURAL EQUIPMENT FREQUENTLY
USES THE ROAD.

(i FORBRIDGESIN EXCESSOF 100 FTIN LENGTH, THE MINIMUM WIDTH OF LANES + 3 FT (ON FAGH 9DE)} MAYBE AOCEFTARLE.
(i FORRURAL TOWN LOCAL RDADS SEEEXAHIBIT 700-02 FOR COMM ON PRACTICESOF LOCAL URBAN AND SUHURBAN STREETS.
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COMMON GEOMETRIC PRACTICES

EXHEBIT 700-02

SUBUREAN, RURAL TOWN, URIIAN AND UREAN CORE LOCAL & COLLECTOR ROADWAYS ([7)

LocaL (D 3 COLLECTOR (& (3
SUBLIREAN, URBAN, SUBUREAN | RURAL URBAN UREAN
RURALTOWN URBAR CORE TOWR CORE
Z0MP.H 30 3040 2535
DEIGM SFEED @3 LRSS THAN FURAL LOGAL M.PH 3550 MPH| €45 MPH | MPH MPH
NUMBER OF LANES DESIRABLE2 @ MINIMUM 2 @)
RESIDENTIAL MIN & MIN. 107
LAME WIDTH @ COMMERICAL MIN 10 MIN. 10
INDUSTRIAL MIN. 117 MIN. 12°
MIMIMUM £
SOEWALKD DEGRABLES @
MIN. C@g?ﬁﬁi&‘g&?&g%m AND MIMIMUM CURE T CURBWIDTH
ECRDER AREAT 19 10 DEGRAELE |10 DEARABLE 127 MINIMUM
WMINIMUM RADIUS{FEET) © \ 1007 @
RESIDENTIAL 15 WP H. 30]35[40] 45] 50
- LEVEL 9 87
MAXIMUM GRADE (PERCENT) COMMERICAL: 8 (@ ® FOLNG ul o &
INDUSTRIAL: 8
MOUNTAIN 12 11 10
NORMAL PAVEMENT CROSSELOPE @ FATEOF CROSSLOFE =28
MORMAL SHOULDER CRO 85 SLOPE EARTH 8% PAVED 4%
SUPERELEVATION 00 4% MAX g M | % MA
MINIMUM STOPPING GGHT DISTANCE(FEET) M.PH. [ 20 [ 25 J30] 35 [ 40 | a5 | 50 [ 55 | &0
MIN [ 115 [ 155 [ano] 250 | 305 | 360 | 425 [ 495 | 570

(D TURNING LANES 9° MINIMUN-1 2° DESIRED; PARKING LANES REIDENTIAL-7" MINIMUM; COMMERIGAL & INDUSTRIAL-8" MIMIMUM.

(2 TURNING LANES 10° MINIMUNM-12" DESIRED: PARKING LAMES RESIDENTIAL-7"-8; COMMERCIAL & INDUSTRIAL-8-11’

(2 VERTICAL CURBSWITH HEIGHTSOF 47 DR GREATER ADJACENT TO TRAVELED WAY SHDULD BE OFFEET A MINIMUNM OF 1 FOOT W HEN A CURB
AN D GUTTER SECTION [SPROVIDED, THE GUTTER PAN WIDTH, NORMALLY 2 FEET, SHOULD BEUSED ASTHE OFFSET DISTANCE

@ THE NUMBEROF LANES TO BE PROVIDED ON STREETSWITH CURRENT ADT OF 2000 ORGREATER SHOULD BE DETERMINED By A HIGHINAY
CAPACITY ANALYSISOF THE DEFIGN TRAFFIC VOLUMES SUCH ANALYSSSHOULD BE MADE FOR FUTURE DESIGN TRAFFIC (DESRABLE)

(© THE BORDER AREA, MEASURED FROM THE FACE OF CURE, BEETWEEN THE ROADWAY AND THE RIGHTOFW Ay LINE SHOULD BE WIDE ENOQUGH
[ TO SERVE SEVERAL PURFOD EES, INCLUDING SERVING ASA BUFFER SPACE BETWEEMN PEDESTRIAN S AND VEHICULAR TRAFHC; A SDEWALK; AND AN
[AREA FOR UTILITIES

(©) REFER TO CHAPTER 3 OF AASHTO'S” A POLICY OM GEOMETRIC DESIGN OF HIGHW A5 AND STREETS”, CLIRRENT EDITION

(@ MINIMUN STOPFING SGHT DISTAMCE BASED ON AN EYE HEIGHT OF 3.5 FTAND AN OB.ECT HEIGHT OF 2.0 FT. QONSIDER BOTH HORIZONTAL
AN D VERTICAL ALIGHMENTS,

NORMAL PAVERMENT CROSSEOPESON BRIDGES SHALL BE 2% .

(@ W HERE PARALLEL PARKING LANES ARE PRESEMT, THEY SHOULD BE A MIN OF 7 IM REFDENTIAL AREASAND &' TN COMMERCIAL AND INDUSTRIAL
AREAS

(@ SUPERELEVATION MAY NOT BE REGUIRED ON LOGAL STREETSIN RESIDENTIAL QOMMERICAL, AND INDUSTRIAL AREAS

() THE BRIDGE WIDTH FOR UREAR ROADWAYSWITH SHO ULDERS SHOULD NOT BE LESS THAN WIDTHS SHOWN FOR RURAL ROADS APPROWVED
RO ADWAYWIDTHS

@ MAIMUM GRADESOF SHORT LENGTHS(LESS THAN 500°) AND ON ONE-M A DOW N GRADES MAY BE TWO PERCEMT STEEPER

EORCGUINARCE Db ERERA REEER T AASHTY FOIOyY b GENAETRIC DIESIG O MG LD STREETS CUREERITELITIONL

2 INTERMVEDIATE DESIGN SPEEDS(S MPH INCREMEMTS) MAY BE APPROPIRATE W HERE TERRAIM AND OTHER ENVIROMMENTALCOMDITIONS
DICTATE

() REFER TO AASHTD'S GUIDE FOR THE DEVELO PMENT OF BECYCLE FACILITIES, CURRENT EDITIONM, WHEM COMEINING A PEDESTRIAN SDEW ALK
[\ ITH A BICYCLE PATH

(© USE RURALOOLLECTO R W AX GRADESIN EXHIELT 700-03.

(© W HERE RIGHT-OFWAYIS UMITED, A BORDER AREA OF2 FT MAY BE TOLERATED WHERE MO SDEW ALK ISPRESENT.

[ FOR ADDITIOMAL GUIDANCE FOR ROADS 2000 ADT, REFER TO “GUIDELINES FOR GEOMETRIC DEFGN OF LOW VOLUME ROADS,

REFER to AASHTO'S"GUIDE RORTHE PLANMING, DEIGN, AND OPERATION OF PEDESTRIAN FACILITIES CURRENT EDITION.

8 REFER TO RURAL COMMON PRACTICES FOR SHOULDERWIDTH O RO ADWW AYSWITHOUT CLURE.
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COMMON GEOMETRIC PRACTICES EXHERIT 700-03
RURAL mﬂ)llﬂll)s@
TRAFHCVOLUME
TERRRAN UNDER400 AD.T AD0-2000 ADT. OVER 2000 AD.T
LEVEL 40 50 60
MINIMUM DESIGN
SFEED (M P @ RURAL ROLLING 30 40 50
MOUNTAN 20 30 40
DESGN SPHD UNDER400 AD.T A00-2000 ADT. OVER 2000 AD.L
20 MPH
25 MPH 10
30 MPH LY
35 MPH 1
LANEW IDTH (FEET) (D @ 40 MPH
45 MPH
50 MPH w 1n
55 MPH
MPH n 1nm
65 MPH
MINIM UM USABLE SHOULDERW IDTH
AL FHDS 2 4 6
(FEED) & 3
MIN. CLEAR RDADW AYWIDTH OF NEW LSS TOTALWIDTH OF LANES | TOTALWIDTH OF LANES T?Eg;:;mmmfs
AND RECONSTRUCTED BRIDGES. + 2 (FACH SDE) +4 (FACH SIDE) WDTHS
DESIGN SPED MAX 4% eMAX 6% eMAX 8%
MPH % N 7%
25 MPH 154 144 134
30 MPH 50 pial n4
MINIM UM RADIUS 35 MPH EZA1 240 214
{FEET) 20 MPH 533 435 44
45 MPH m 643 587
50 MPH 926 833 758
55 MPH 1196 1060 960
MPH 1500 1330 1200
NORMAL PAVEMENT _
CROSSADFESE RATE OF CROSS SLOPE=2%
NORMAL SHOULDER _ _
CROSSSOFES =8 PAVED = 4%
MPH 20 [ 25 [ 30 [ 3 [ 4 [ 45 50 [ 55 [ 6 | &
LEVEL 7 6 5 -
MAXMUM GRADE & ROLLNG 10 9 | E3 7 6 -
MOUNTAIN 12 11 10 9 8 -
MINIMUM STOFPING {FEET) 115 155 00 250 305 360 95 495 570 643
SGHTDISTANCE @
MINIM UM NG 400 450 500 550 600 700 800 900 1000 1100
SEHTDISIANCE ) (e}
@ WIDEN PAVEM NTON CURVESIN ACCORDANCE WITH APPROVED DESGN STANDARDS. REFER TO CURRENT SIANDARD DRAW ING FORADDIITONAL
DETAIL
3} MINIM UM STOPFING SSGHT DISTANCE BASHD ON AN EYE HEIGHT OF 3.5 FTAND AN OB.ECT HEIGHT OF 2.0 FT CONSIDER BOTH HORIZONTAL AND
[VERTICAL ALIGNM ENTS
@ MINIMUM PASSING SGHTDISTANCE BASED ON AN EYE HEIGHTOF 3.5 FTAND AN OB.ECT HEIGHTOF 3.5 FI. OONSIDERBOTH HORIZON TALAND
[VERTICAL ALIGNM ENTS
@ NORM AL PAVEMENT GROSS S OPES ON BADGESIS 2% -
(G} MAY USE ONE FERCENTSTEEFER MAXIM UM GRADES ON SHORT LENGTHS(LESS THATS00 FT) AND ON ONEW AY DOW N GRADES
FOR LOW-OLUME RURAL COLLEGTORS (AADT LESS THAN 2,000 VEH/DAY). THE MAXIM UM GRADE MAY BE 2% STEEPER
& FORSLOPES4:1OR FLATIER USABLEW IDTH ES-GRADED W IDTH. FOR SLOPES STEEPER THAN 41 USABLEW IDTH TERMINATES AT THE SLOPE
ROUNDING.
@ LSTIFICATION FOR THE SFLEGTED DESGN SPEED SHOULD BE DOCUMENTED TN THE DESGN EXECUTIVE SUMMARY.
@ ON ROADSWAYS TO BE RECONSTRUCTED. 11 FTLANES MAY BE RETAINED W HERE SARETY RECORDS AND ALIGNMENTARE SATISFACTORY.
@ 18 FTMINIMUM WIDTH (9 FTLANES) MAYBE USHD FORROADW AYSW [TH DESIGN VOLUMES UNDER250 AD. T
(3 CONSIDER USING A LANEW IDTH OF 12 FTW HERE SUBSTAN TLAL TRUCK VOLUMES ARE PRESENT OR AGRICULTURAL EQUIPMENT FREQUENTLY USES.
| THE ROAD.
(¥} FORBRIDGESIN EXCESSOF 100 FTIN LENGTH, THE MINIM UM W IDTH OF LANES + 3 FT (ON EACH SDE) MAY BE ACCEPTABLE
(12 COM M ONPRAGILCES FOR RURAL TOW N ODLLEGTORS M AY BE FOUND TN EXHIBIT 700-02.
(3 MAYEE APPUED ON RURAL TOW N COLLEGTORS WITHOUT CURE:
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COMMON GEOMETRIC PRACTICES EXHEIT 700-04
RURAL & RURAL TOWWMARTERIAL ROADS {OTHER THAN FREEWAYS) @ @
TERRAIN
LEVEL 50-73
DESIGN SPEED (M.P.H.) RURAL ROILLING 50-65
@ MOUNTAIN A45-60
RURAL TOWN 2045
TRAFFIC VOLUME
DESIGN SPEED UNDER 400 AD.T. {I! 400-2 ADT OVER 2000 AD.T
40 MPH
45 MPH - 11
LANE WIDTH {FEET) S0 mMPH
@ @ 35 MPH 12
66 MPH n
65 MPH 12
76 MPH
75MPH
MIN. USABLE SHOULDER
WIDTH (FEET) & @ ALL SPEEDS 4 6 8
MIN. O EAR ROADWAY
WIDTH OF NEW AND ALL SPEEDS TOTAL WIDTH OF LANES +USABLE SHOULDER WIDTHS (@
RECONSTRUCTED
DESIGN SPEED eMAX 4% 2MAX, 6% 2MAX, B%
38 MPH 250 231 214
35MPH 37 240 214
40 MPH 533 435 444
MINIMUM RADIUS A5 M m 613 587
(FEET) 50 MPH 926 833 758
55 MPH 1190 1060 960
60 MPH 1500 1330 1200
65 MPH — 1660 1480
76 MPH — 2040 1810
TS MPH — 2500 2210
NORMAL PAVEMENT RATE OF CROBSSLOPES = 2%
CROSS SLOPES &
NORMAL SHOULDER EARTH =8% PAVED = 4%
(ROSS SLOPES
M.P.H. 20 25 an 35 | 40 45 50 55 60 b5 B 75 0
M AXIM UM GRADE LEVEL 5 4 3
{PERCENT) ROLLING 8 7 [ 6 5 4
MOUNTAIN 10 9 8 7 [ 5
MINIMUM STOPPING
(FEET) 115 155 200 250 205 260 45 495 570 645 730 820 10
SIGHT DISTANCE (I
MINMUM PASSING
(FEET) 400 450 560 550 600 760 200 900 | 1000 | 11e¢ | 1200 | 1300 | 1400
SIGHT DISTANCE &
D M INIM UM STOPPING SIGHT CISANCE BASED OM AN EYE HEIGHT OF 3.5 FT AND AN OBJEST HEIGHT OF2.0 FT. COMSIDER BOTH HORIZOMTAL AMD YERTICAL
| ALIGNMENTS.
2 MINIM UM PASSING SIGHT DISTANCE BASED ON AN EYE HEIGHT OF 3.5 FT AND AN OBECT HEIGHT OF 3.5 FT. CONSIDER BOTH HORIZONTAL AND WERTICAL
JALIGNMENTS.
@ NORM AL PAVEM ENT GROSS SLOPES ON BRIDGES 15 2%
@ FOR GUIDANGE OR FREBW AYS, REFER TO AASHTOS, A POLICY ON GEOM ETRIC DESIGN OF HIGHA ArS AND STREETS”, GURRENT EDITION
& FORSLOPES4:1 OR FLATTER, USABLE WIDTH IS THE SAME AS GRADED WIDTH, FOR SLOPES STEEPER THAN 4:1, USAELE W IDTH TERMINATES AT SLOPE ROUNDING
& JUSTIFICATION FOR THE SELECTED DESIGN SPEED SHOULD BE DOCUM ENTED TN THE DESIGN EXECUTIVE SUM MARY
| FOR GUIDANGE Ol INTERSTATES, REFER TO AASHTO, “A POLICY ON DESIGH STAKNDARDS INTERSTATE SYSTEM ", GURRENT EDITION
@ Ol ROADW AYS TO EE RECOMSTRUCTED, BXISTING 11 FT LAMES M AY BE RETAINED 1 HERE THE SAFETY RECORDS AMD ALGMM EMT ARE SATISFACTORY.
@ PREFERAELY USABLE SHOULDERS OM ARTERIALS SHOULD BE PAVED; HOW EVER, W HERE VOLLIM ES ARE LOW OR IM AREAS W HERE W IDE PAVED SHOULDERS ARE
UNDESIRAELE, THE PAVED PORTION MAY BE A MINIM UM OF 2FT, PROVIDED EICYCLE ACCOM b ODATIONS ARE NOT EEING PROVIDED,
@ 0K ERIDGES IN EXCESS OF 200FT 1N LENGTH, OFFSET TO PARAPET, RAIL, OR BARRIER M AY BE AT A MINIM UM OF 4FT FROM EDGE OF TRAVELED WAY ON BOTH SIDES
b W HERE FREQIUENT USE By TRUCKS 15 ANTICIPATED, ADDITIONAL TRAVELED-W &Y SHOULD EE CONSIDERED
@ MINWIDTHFOR ROADW A3 [N RURAL TOW KNS IS THEWIDTH FOR THE 45 M PH AND EELOW DESIGM SPEED. TN LW SPEED CONDITIONS AND ON ROADW AYS W ITH
LW TRUCK WOLUMES IN RURAL TCW NS, 10 FT LAMES M AY EE USED AT ADTS HIGHER THAN 400
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COMMON GEOMETRIC PRACTICES EXHIBIT 700-05
SUBURBAN, URBAN, & URBAN CORE ARTERIAL ROADWAYS [OTHER THAN FREEWAYS) @ ®

SUBUREAN [ URBAN [ URBAN OORE
DESCGN SED @) 30M.PH-35MPH | 25MPH 45MPH. | <30M.PH
NUMBEROF LANES MMM 2 @
10°: < 35 MPH SPHDSAND LOW TRUIGKAND
LANEWIDTH BUSVOLUME
@3 117: < 45 MPH (INTERRUPTED FLOW QONDITIONS)
12 > 45 MPH DESIRABLE ON HIGH SPEED, FREE A OWING, PRINCIPAL ARTFRIALS
MINMUM #
SDEW ALK
DESRARIE®” (9
MIN. QLEARRCADW AYWIDTH OF NEW AND
FECONSTRUCTED BRDGES M) MINIMUN QLIRS TO URBWIDTH
BOTDERAFEA (D © & MINMUM
MINIMUM RADIUS(FEED) ®
M.P.H. 20 [ 25 [ 30 [ 35 | a0 [asso] 55 60
MAYIM UM GRADE (FERCENT) LIvEL 8_| L s >
ROLLNG 10 HE 8 7 6
MOUNTAIN 13 ] 2] 11 | 10 9 8
NOFMAL PAVEMENT CROSSSOFE®) RAIEOF CROSSJ.0PE=2%
NORMAL SHOULDER CRO'SS 9 OPE EARTH 8% PAVED 4%
SUPHFELEVATION ®
MINIMUM STOFPNG SGHTDISTANCE [MPH.] 20 [ 25 | 20 | 35 | a0 Jas] s0 | s5 [ e
FEN D MN.| 115 | 155 [ 200 [ 250 [ 305 [360] a5 [ 45 | sm0

(1) FEAERT TO RURAL AFTEAAL OO GN PRAGTICES (EHIBIT 700-84) IFOR SHOULDERW IV IH ON ROADVW AYSWITHOUT CURB.
(@ TURNING LANES 10 MINIMUM 12 DESIED: PARKING LANES FESIDENTIAL-7-8°; COMMEROIAL & INDUSTRAL- 811",
(3 VERICAL CURBSWITH HEIGHTS OF 47 OR GREATER ADJACENT TO TRAVELEDY WAY SHOULD BE OFFET AMINIMUM OF 1 FOOL

HEN A QURB AND GUTIER SECTION OSPROVIDED, THE GUTTERPAN WIDTH, NORMALLY 2 HEET, SHOULD BEUSHD AS THE OFFSET
DISTANCE.
@ THENUMBEROF LANES TO BE FROVIDED ON STREETSWITH CURRENT ADT OF 2000 OR GREATER HOULD BE DETERMINED BY A
HIGHW AY CAPAITY ANALYSS OF THE DEJIGN TRAFAIC VOLUM ES SUCH ANALYSIS SHOULD BE MARE FORFUTURE DESIGN TRAFAC
(DESIRABIE)
(5 THEBORDER AFEA, MEASURED FROM THE FACE OF CURB, BETWEEN THE ROADW AY AND THE RGHTOF WAY LINE SHOULD BEWIDE
ENGUGH TO SHRVE SEVERAL FURPCSES, INGUDING SHRVING ASA BUHER SPACE BEIWHEN PEDESTRIANS AND VEHICULAR TRAFHIG A
ADEWALK; AND AN AREAFORUTRITEES
(6 REFERTO CHAPTER 3 OF AASHTO'S “A POLICY ON GEOMETRIC DESIGN OF HIGHW AYS AND STREETS, CURRENTEDITION.
@ MINMUM SFOPPING SIGHT DISTANCE BASHD ON AN EYE HEIGHT OF 3.5 FT AND AN OBFCTHEIGHT OF 2.0 FT CONSIDERBOTH
HORIZONTAL AND VERTICAL ALIGHMENTS
(B NORMALPAVEM ENT CROSS SIOPFES ON BRIDGESSHALL BE 2%
(@ ARTERALSWITH LARGE NUMBER OF TRUCKS AND OPERATING NEAR CAPACTTY SHOULD CONSDER GRADES ALATTER THAN THOEIN
RURAL SCTIONSTO AVOID UNDESIRARIE RIDUCTIONSIN SPHD.
M SUPERR EVATION M AYNOT BE REQUIRED ON LOCAL STREETSIN RESIDENTIAL, COMMERICAL, AND INDUSTRIAL AFEAS
) THE BRIDGE W IDTH FORURBAN ROADW AYSWITH SHOULDERS SHOULD NOT BELESS THAN WIDTHS SHOWN FORRURAL ROADS

ROADW AYWIDTHS

(13 MAIMUM GRADES OF SHORILENGIHS (LESS THAN 5007) AND OGN GNEWAY DOW N GRADES M A BE TW.O PHRCENT STHPHR
(3 FORGUIDANCE ON FREEW A5 REFER TO AAHTO'S "APOLICY ON GEOMETRICDESGN OF HIGHWAYS AND STREETS”, CURRENT
EDTION.
() INTERMEMATE DESIGN SPEDS(5 MPH INCREM ENTS M AY BE APFROFAIRATE WHERE THRRAIN AND OTHER ENVIRONMENTAL
(CONDITIONS DICTATE
(19 FEHITO AASHIG S "GUIDE FOR THE DEVELGPMENT OF BIGYGLE FAGILITIES”, CLUFRRENT HMTION, WHEN QOMBINING A PEDESTHAN
[ADEWALKWITH ABGYOEPATH.

(18 FORGUIDANCE ON INTHRSIATES REFER 1o AAH K 5 APOLIGY ON DEFGN SIANDARDSIN THSIATE SYSTEM *, GURRENT EDITION.

(@ WHEERGHFOFWAY 1SLIMITED, A BOFDER AFEA OF 2 FT MAY BE TOLERATHY WHHE NO SIDEWALKISPREENT

(18 FOR ADDITIONAL GUIDANCE FORRGADS < 2000 ADT, FEFER 10 “GUIDHINESFOR GEOMETIRG DESIGN OF LOW -VOLUME ROADS,
2019 EDITION.

(19 R AASHIG S "GUIDE FOR THE PLANNING, DESIGN, AND OPFERATION OF PEDESTRIAN FACRITIES, CUIFENT EXTIGN.
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Appendix J Designing for Transitions Between Contexts
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Adopting context classification enables a deeper focus on designing transition zones — areas that join roadway
segments with different context classifications. Transitions should alert drivers of the impending change in context
so they can adjust their speeds to match the needs of the adjacent land use, roadway users, community, and
roadway network.

Transition Applications

Below are brief descriptions of some of the applications that can encourage the use of appropriate speeds for the
context of the transition area. It is not an all-inclusive list but does provide options that can be used for different
project types. Some options may be more feasible on new or reconstruction projects.

e Roundabouts. Roundabouts are typically designed for entry speeds of 25-35 mph. They are often used as a
gateway into a community, providing users with a visual indication of a change in context. On high-speed
approaches to a roundabout, consider implementing additional speed reduction countermeasures. For more
information on designing for high-speed approaches at roundabouts, see KYTC’s Roundabout Design Guidance.

Figure 1 Roundabout at KY 1681 and Alexandria Dr. (Fayette County)
Photo Source: Google © 2023

e Speed Reduction Markings. Optical speed bars are transverse pavement markings that can increase rate of
speed limit compliance. For more information on the application of speed reduction markings, see Figure
3B-28 in the MUTCD. Figure 2 shows the use of optical speed bars on a high-speed approach to a
roundabout.
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https://transportation.ky.gov/Highway-Design/Documents/Roundabout%20Design%20Guidance%20Policy.pdf
https://mutcd.fhwa.dot.gov/htm/2009/part3/fig3b_28_longdesc.htm
https://mutcd.fhwa.dot.gov/htm/2009/part3/fig3b_28_longdesc.htm

Google Earth

Figure 2 Optical Speed Bars on US 60 (Bath County)
Photo Source: Google © 2023

e Chicanes or Horizontal Deflection. A series of horizontal deflections can be installed on a relatively straight
roadway. Consider operating speeds at entry when designing curves and superelevation rates. Details for
designing a series of successively smaller curves are available in KYTC’s Roundabout Design Guidance.

e Center Island/Raised Median. A median may be created by combining striping with raised curbs, landscaping,
and other features. Details on the application of markings for short median lengths are similar to Figure 3B-15
in the MUTCD.

https://mutcd.fhwa.dot.gov/htm/2009/part3/fig3b 15 1 longdesc.htm.

e Traveled Way Narrowing. Multiple methods can be used to narrow a roadway.
o If there is enough available capacity to reduce the number of lanes, traveled way narrowing may be done
as part of a Road Diet or roadway reconfiguration.
Lane width narrowing may be done with striping or curb extensions.
Physically reduce the roadway width. This may include transitions from roadways with shoulders and clear
zone to cross sections with narrower lanes and curb and gutter.

Excess width may be repurposed for other uses (e.g., bike or pedestrian facilities).

e Curb Extensions. Curb extensions may extend out at crosswalk areas and are usually 1-2 ft narrower than on-
street parking. They increase the visibility of vulnerable roadway users and reduce pedestrian crossing times.
Consider other applications if within the turning path of an area that regularly accommodates large trucks.
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https://transportation.ky.gov/Highway-Design/Documents/Roundabout%20Design%20Guidance%20Policy.pdf
https://mutcd.fhwa.dot.gov/htm/2009/part3/fig3b_15_1_longdesc.htm

Figure 3 Curb Extensions, Paducah
Photo Source: Google © 2023

Addition of Bicycle and/or Pedestrian Facilities. For more information on the transportation expectations and
types of facilities that may be considered for different roadway contexts, see KYTC's Complete Streets, Roads

and Highways Manual. Figure 4 shows a transition from a rural to a suburban context. A shared use path (SUP)
was added to the facility.

Figure 4 Addition of SUP and Raised Median on US 60, Shelby County
Photo Source: Google © 2023
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https://transportation.ky.gov/BikeWalk/Documents/Complete%20Streets,%20Roads,%20and%20Highways%20Manual.pdf
https://transportation.ky.gov/BikeWalk/Documents/Complete%20Streets,%20Roads,%20and%20Highways%20Manual.pdf

e Transverse Rumble Strips. Transverse rumble strips, which are perpendicular to the direction of travel, may be
beneficial when approaching an intersection or clusters of development and transitioning from different
contexts. When installed near residential dwellings, consider potential noise impacts.

e Speed-Activated Feedback Signs. Dynamic speed feedback signs are traffic control devices that are often used
to reduce vehicle speeds (Figure 5).

Figure 5 Speed-Activated Feedback Sign

e Speed Tables. Speed tables are traffic-calming devices used on low-speed facilities and often include raised
pedestrian crossings. Slopes are not greater than 1:10 or less than 1:25. Vertical height is 3-3.5 inches. They are
around 22 ft long — 6 ft. approaches and a 10 ft. plateau (see Figure 6).

KTC Research Report Impact of the New Functional Classifications for KYTC 142



e
Figure 6 Speed Table in Lexington, KY

e Raised Crosswalks. Raised crosswalks are often placed on top of the flat part of a speed table. Figure 3B-30 of
the MUTCD illustrates typical dimensions and markings for speed tables with crosswalks. When used at mid-
block or uncontrolled crossings, KYTC's Complete Streets, Roads, and Highways Manual recommends their use
on facilities with posted speeds < 30 mph and AADT < 9,000.

e Signs. Signs that indicate downstream speed reductions (W3-5 and W3-5a) and advisory speeds are available.
Welcome signs may also alert roadway users of a downstream change in context.

e Gateways. Gateways are a combination of applications that indicate a change in context. They are typically
located at the entry of a community or town and may include some combination of lane narrowing, welcome
signs, raised medians, and roundabouts.

Combinations of treatments are more effective than a single treatment at reducing speeds and minimizing crashes
within a transition zone.

Context Application of Transitions

When transitioning from a roadway context with a higher operating speed to contexts with lower speed, not all
treatments or applications are appropriate. The designer should consider the users of the facility, the transportation
expectations for the area, and the feasibility of the application.

Rural
Rural contexts usually have the highest operating speeds. Transitions may be needed within the rural context
classification if there are locations (e.g., intersections, school zones) that would benefit. Advisory signs, dynamic
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speed feedback signs, transverse rumble strips, roundabouts, traveled way narrowing, horizontal deflection, and
speed reduction markings may be appropriate for these areas.
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Figure 7 Rural Road, US 421, Woodford County
Photo Source: Google © 2023

Rural Town

Roadways transitioning from a high-speed, Rural context into a Rural Town may use the following design treatments,
when appropriate: raised medians, roundabouts, roadway narrowing, lane reductions, and transverse pavement
markings. Transitions may also include changes in typical section from roadways with shoulders and clear zone to
roadways with narrower lanes and curb and gutter. Combining treatments can create a gateway into a community
that encourages slower speeds and preserves the character of the Rural Town.

Figure 8 Rural Town, US 62, Grayson County
Photo Source: Google © 2023

The Green Book (7t Edition) breaks the transition zone into two areas — the perception-reaction area, and the
deceleration area (Figure 9). Before selecting a treatment, consider the two areas that make up the transition zone.
In the perception-reaction area, warning treatments (e.g., signs and pavement markings) are appropriate. In the
deceleration area, physical treatments should be installed. Consider prohibiting passing in transitions zones.
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Figure 9 Transition Zone
(Source: AASHTO's A Policy on Geometric Design of Highway and Streets (2018))

Suburban

Suburban roadways may serve as transition areas between rural roadways (Rural) and urban roadways
(Urban/Urban Core). Treatments used to address speed changes from Rural areas to Suburban areas may be similar
to those used when transitioning from Rural areas to Rural Towns. The roadway cross section and roadside design
will transition within the Suburban context to match the predominant land uses and facility users.

Figure 10 Suburban Road, US 60, Franklin County
Photo Source: Google © 2023

Urban

Urban roadways may transition into Urban Core contexts or may serve as the city center in a smaller town. Speed
transitions should be established on segments that approach Urban roadways from Suburban and Rural contexts.
Urban roadways often have higher bicycle, pedestrian and transit activity. Transitions may include changes in typical
section from roadways with shoulders or shared-use-paths to roadways with narrower lanes, curb and gutter, and
bicycle and pedestrian facilities. Curb extensions or raised crosswalks may be considered.
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Figure 11 Urban Road (Jefferson County)
Photo Source: Google © 2023

Urban Core

When transitioning from a higher-speed context to an Urban Core context, consider the following:

e Raised crosswalks, curb extensions, and tight corner radii at intersections

e Reduce lane widths and eliminate unnecessary travel lanes, reallocating space for bicycle facilities, wider
sidewalks, curb extensions, and other uses.

e Use of landscaped or raised medians to facilitate mid-block pedestrian crossings

e Limit superelevation, usually to normal or reverse crown, to encourage lower speeds

e Horizontal clearance may be narrower since speeds are lower.

e Roadway illumination for overall or pedestrian-scale lighting

Figure 12 Urban Core

As segments transition into an Urban Core, pedestrian crossings are typically provided at every block.
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Appendix K Proposed Context Classification Edits to the Planning Manual
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Proposed Edits — Division of Planning Guidance Manual

The following are proposed edits to the Planning Manual to better incorporate context classification. The edits are
in red.

PL-503.5 FUNCTIONAL CLASSIFICATION

How is the Functional Classification system defined?

Functional classification is the process of grouping streets and highways according to the character of travel service
they provide. This classification system recognizes that travel involves movement through a hierarchical system of
facilities that progress from lower classifications handling short, locally oriented trips, to higher classifications that
serve longer-distance travel at a higher level of mobility. The function performed by a roadway within this
hierarchical system determines its classification. Functional classification is an important transportation planning
tool used for programs such as federal-aid funding and eligibility, traffic modeling, reporting of highway statistics,
highway and pavement design, and measurement of highway system performance.

For federal funding and other federal requirements, Aa roadway's classification is further defined as either urban or
rural, based upon its location within one of the FHWA Adjusted Urban Area Boundaries. All public roadways,
including those maintained by non-state agencies, are assigned one of the following functional classifications:

> Interstates: Roadways that comprise the Dwight D. Eisenhower National System of Interstate and Defense
Highways and other interstates as designated by the U. S. Secretary of Transportation

» Other Freeways & Expressways: Non-interstate roadways with access points limited to on-ramp and off-
ramp locations and directional travel lanes usually separated by a physical barrier

» Other Principal Arterials: Roadways that provide a high level of traffic mobility for substantial statewide
travel, or serving major activity centers and the longest trip demands within urban areas

» Minor Arterials: Roadways that serve trips of moderate length to smaller geographic areas and at slightly
lower level of traffic mobility than principal arterials

» Major Collectors: Roadways that distribute and channel trips between roadways with lower classifications
and the arterial systems

» Minor Collectors: Roadways that distribute and channel trips between local roads and roadways with higher
classifications at a lower level of traffic mobility than major collectors

> Local Roads: Roadways that primarily provide direct access to adjacent land and are not intended for use in
long distance travel

FHWA establishes classification criteria and procedures but relies on state and local transportation planning
professionals to assign the classifications. Further guidance is accessible from FHWA's Highway Functional
Classification Concepts, Criteria and Procedures.

What input is required to maintain the Functional Classification System?

KYTC’s Division of Planning, Transportation Systems Branch and Data Management Branch, ensure functional
classifications of Kentucky’s roadways are updated regularly. In concert with ADDs and MPOs, KYTC reviews its
highway systems every 10 years to coincide with the decennial census and the adjusted urban area boundary update
cycle.

What forms are used?
There are no official TC 59 planning forms for this process.
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What are the steps in maintaining the Functional Classification System?
This maintenance process involves ongoing coordination with local planning partners to identify roadways that
require changes to their functional classification due to changes in transportation network and land use patterns.

These changes can involve:

» Adding newly constructed or extended roadways to the network, which can in turn affect the functional
classification of connecting or nearby roadways

» Upgrading the functional classification of an existing roadway due to land use changes or an improvement
made to the roadway

» Downgrading the functional classification of an existing roadway due to land use changes, traffic controls
that discourage through traffic, or other controls that limit the speed and capacity of a road

KYTC maintains the functional classification attributes of roadways to reduce effort needed for periodic updates.
Issues related to functional classification are kept in mind as KYTC works with local transportation planning partners
on various initiatives, such as long-range planning activities and project programming and development.

It is useful to consider the following questions when determining if a classification change may be necessary:

» Have new significant roadways been constructed that may warrant arterial or collector status?

» Has any previously non-divided principal arterial roadway been reconstructed as a divided facility?

» Has any new major development (such as an airport, regional shopping center, or major medical facility)
been built in a location that has caused traffic patterns to change?

» Has there been significant overall growth that may have caused some roadways to serve more access or
mobility needs than they have previously?

» Have any arterial or collector roadways been extended or realigned in such a way as to attract more
through-trip movements?

» Has aroadway experienced a significant growth in daily traffic volumes?

Should a change in functional classification be deemed necessary, KYTC’s Division of Planning, Transportation
Systems Branch, prepares and processes an official order in accordance with PL-600. The change is made when the
official order is signed by the Secretary of Transportation.

When is Functional Classification System maintenance complete?

KYTC's Division of Planning, Transportation Systems Branch, manages functional classification maintenance, with
day-to-day interactions under the direct purview of the branch manager. The approval chain for the preparation of
official orders approving functional classification systems modifications follows the approval chain outlined in PL-
600. Any specific data concerns or issues encountered within the functional classification system maintenance
process may be elevated at any time to KYTC’s Division of Planning Director.
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PL-503.9 CONTEXT CLASSIFICATION FOR GEOMETRIC DESIGN

How is the Context Classification defined?

Rural and urban boundaries used to determine functional classification are further broken down into the following
classifications:

Rural areas:
e Rural context: Areas with the lowest density, few houses or structures (widely dispersed or no residential,
commercial, and industrial uses), and usually large setbacks.
e Rural town context: Areas with low density but diverse land uses with a commercial main street character,
potential for on-street parking, and sidewalks and small setbacks.

Urban areas
e Suburban context: Areas with medium density, mixed land uses within and among structures (including
mixed-use town centers, commercial corridors, and residential areas), and varied setbacks.
e Urban context: Areas with high density, mixed land uses and prominent destinations, potential for some
on-street parking and sidewalks, and mixed setbacks.
e Urban core context: Areas with the highest density, mixed land uses within and among predominately high-
rise structures, and small setbacks.

AASHTO’s A Policy on Geometric Design of Highways and Streets recommends criteria for context classification,
which are to be applied by state and local transportation planning professionals. Additional guidance is available in
NCHRP Report 1022 (Context Classification Application: A Guide).

Context classification is an overlay used with function classification for geometric design. Functional classification
categorizes roadways based on the balance between motor vehicle mobility and access afforded by a facility. The
four principal functional classifications are principal arterials (for main movement), minor arterials (distributors),
collectors, and local roads and streets.

What input is required to maintain the Context Classification?

At the statewide level, the U.S. Census urban boundaries, a road network database, and a database that can be used
to determine building density and setbacks (e.g., Microsoft Maps U.S. Building Footprint database) are analyzed to
determine context classification. The flowchart below illustrates the methodology described in NCHRP 1022 Context
Classification Application: A Guide for performing context classification at the network scale.
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At the project level, in addition to local data sources, knowledge of the project area or a site visit (e.g., to evaluate
development type, density, building setbacks) that may not be available in regional or statewide databases. Review
of local zoning maps and comprehensive plans to identify ongoing and upcoming projects in the area will help clarify

future potential network conditions. These can serve as a basis for applying context classification in geometric
design.

What forms are used?

No official TC 59 planning forms are used for this process.

What are the steps in maintaining the Context Classification System?

Maintenance involves routine review of the databases used to develop classifications at the statewide level network
as well as ongoing coordination with local planning partners to identify roadways whose context classification should
be updated to reflect changes in the transportation network and evolving land use patterns.
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Include the identification of the Project-Level Context Classification on the DNA form. When the Network of Context
Classification is complete, that can also be included.

Other recommended changes to the Planning Guidance Manual after completion of the network-level context
classification include:

e On Figures 15 and 16, include a step in the flowchart, “Determine project-level context classification.”

e Update Table 2. Planning Activity Matrix in PL-203 to include the following row:

Planning Topic

What is done?

When is it done?

Who does this?

Context
Classification

KYTC’s Context
Classification
System is an
important planning
tool that groups
streets and
highways according
to the character of
travel service they
provide. It is
developed using an
automated system
based on
development
density, land uses,
and building
setbacks.

Why is it done?
Supports AASHTO
guidance for
designing for all
users.

Context
Classification
System data is
continuously
monitored, and
updates are made
as community
growth and changes
in travel patterns
necessitate.

Data Management
and Transportation
Systems
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