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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 7th Edition (Green Book). And the forthcoming 8th 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 AASHTO’s Green Book: 
 
Phase 1 
• Complete network-level context classification.  
• Encourage the deliberate use and incorporation of context classification into applicable planning- and design-

level processes.  
Phase 2 
• Introduce context classification agencywide.  
• Determine which agency processes can benefit from using context classification. 
Phase 3 
• 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.  
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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. 

x  

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. 

x x 

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

x x 

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

x  

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

 x 

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

 x 

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 
same for all documents referring to context classification.  

x x 

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. 

x x 

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 8th Edition of the Green Book 

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

Develop training on updates as necessary. 
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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 7th 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 8th 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). 
   

https://www.trb.org/Main/Blurbs/176004.aspx
https://www.trb.org/Main/Blurbs/176004.aspx
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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 (7th 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 DOTs, 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. 
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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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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. 
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Figure 1.4 Athens Boonesboro Road Near I-75 

 
Figure 1.5 Richmond Road in Downtown Lexington 

 

 
Figure 1.6 Richmond Road between New Circle Road 

and Downtown 

 
Figure 1.7 Richmond Road between New Circle Road 

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. 
 

 
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 
Methods 

  Preliminary Project-Level 
Time Period Existing Districtwide evaluation based on 

existing conditions, using readily 
available GIS data 

Project specific evaluation based on 
existing conditions, using the most 
recent data available 

Future Districtwide evaluation based on 
future conditions, using readily 
available GIS data 

Project specific evaluation based on 
future conditions, using the most 
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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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: 
 

• Military bases 
• University campuses 
• Airport 
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• Seaports or riverports 
• Rail yards 
• Theme parks or other tourist areas 
• Sports complexes 
• Hospitals 
• 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.  
 

 
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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• 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.  

• In growing 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: 
 
• 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. 

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

• Target speed may change during project development as information is gathered and decisions are made. 
• Target speed for C1 and C2 roadways should be in the higher range of the allowable design speed shown. 
• Target speed for C2T through C6 roadways should be in the lower range of the allowable design speed shown 

with justification required otherwise. 
• The 85th 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 85th percentile speed, speed management 
intervention techniques may be required. 

• 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 

 
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: 
 
• Lane widths 
• Median width on divided roadways with design speeds of 45 MPH or greater 
• Minimum border width  
• 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 

 
 Source: Florida DOT Design Manual (2022)  

 

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

• 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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• 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. 

• 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: 
 

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

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

• Commercial uses include general stores, restaurants, and gas stations, normally at crossroads, 
• Large setbacks except in small communities, and 
• 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: 

• Heavy reliance on passenger vehicles, 
• Transit services may be available, 
• May include single and/or multi-family residential structures, 
• May include planned facilities for multimodal activities such as walking and biking, and 
• 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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• Various public use structures, including government, typically exist. 
• Varying setbacks and streets typically include on-street parking. 
• Wide sidewalks accommodate greater pedestrian traffic. 
• Bicycle lanes and transit typically exist. 
• 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: 
 

• Sidewalks and plazas accommodate pedestrians, 
• Bicycle facilities and transit facilities are common, 
• Mixed land use includes commercial, residential, government, and institutional, 
• Mixed use high-rise structures, and 
• 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. 
 

 
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 

 
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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Figure 1.13 Washington DOT Land Use Context Worksheet 
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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: 
• Roadway type - Functional classification, 
• Bicycle route type – Based on the trip purpose and network connectivity a facility provides, 
• Pedestrian route type – Described in terms of estimated current and potential future volumes, 
• Freight route type – Could be an identified freight route or based on amount of use, 
• Transit use considerations – Depends on type and volume of service provided, and 
• 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.  
 

 
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  

 
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.  

 



 

KTC Research Report Impact of the New Functional Classifications for KYTC 26 

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

 
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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Figure 1.18 Design Guidance based on Context and Roadway Classification 

Source: Oregon DOT Highway Design Manual (2023) 
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Figure 1.18 Continued 
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Figure 1.18 Continued 

 



 

KTC Research Report Impact of the New Functional Classifications for KYTC 36 

 
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. 
 

 
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: 
• Land use realm – Adjacent to and outside of the roadway right of way 
• Pedestrian realm – Includes sidewalk and buffer zone 
• Transition realm – Area between the curb and sidewalk 
• 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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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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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: 
 
• Document selection of the proposed context for a project, 
• Document the extent to which each mode of travel shall be accommodated by a project, and 
• 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. 
 

 
Figure 1.22 Maryland Traditional Town Center Context Framework 

 
Finally, MDOT has developed an ArcGIS platform that: 
 

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

• 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: 
 
• 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. 
• Acknowledge design characteristics may vary in transition zones between contexts. 
• Identify current and future levels of pedestrian, bicycle, and transit activity.  
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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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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. 
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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. 
 

 
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:  
 
• Minimum width – based on ADA requirements, 
• Wide width – additional width beyond minimum, and 
• 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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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 7th 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 

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

 
 

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

 
Source: AASHTO A Policy on Geometric Design of Highways and Streets (7th 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: 
 

• Users/Vehicles. What is the anticipated range of users or vehicles in the context? 
• Movement (mobility). What is the ease of movement for each mode? 
• Permeability (access). How accessible are other elements of the transportation network and adjacent land 

use to each mode? 
• Network. Are alternative routes available for each mode within the transportation system? 
• Speed. What is the target vehicle speed of the roadway? 

  
Table 2.3 summarizes Transportation Expectations for each context.  
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Table 2.3 Transportation Expectations by Context  

 
Source: Stamatiadis et al. (2022)

Transportation 
Expectations 

Context 

Rural  Rural Town Suburban Urban Urban Core 

Users/Vehicles 

• High frequency of motor 
vehicles/freight 

• Limited or no pedestrian activity 
• Potential for recreational cyclists 
• Potential for agricultural 

vehicles 

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

• Regional traffic on primary 
roadways mixed with local 
vehicular traffic and transit 

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

• 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 

• Primarily local users  

• High pedestrian activity with 
congregation and pedestrian 
activity zones 

• High potential for commuter 
bicyclists  

• High transit presence 
• High potential for micromobility 
• Primarily local traffic  

Movement 

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

• Minimal disruptions limited to 
peak times of day and/or 
seasons 

• Moderate quality of service and 
slower traffic  

• Delays acceptable to local 
traffic  

• High quality of service for non-
motorized users due to street-
oriented development patterns 

• Moderate to low vehicular 
quality of service during peak 
periods 

• Lower movement for non-
motorized users due to higher 
vehicular speeds and longer 
travel distances  

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

• Increased movement for non-
motorized users due to 
increased activity densities and 
crossing opportunities 

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

• High mobility for non-motorized 
and micromobility users due to 
increased density, high crossing 
potential, and pedestrian-
oriented development 

Permeability 

• Direct vehicular access to land 
uses  

• Lack of opportunities for 
pedestrian access 

• Minimal crossing opportunities 
for all users 

• High vehicular, bicyclist, and 
pedestrian access opportunities 

• Direct pedestrian access to 
land uses  

• Vehicular and bicyclist access 
may be provided on adjacent 
roadways within the network  

• Low to moderate access 
opportunities for all users  

• Primarily vehicle-oriented 
access with opportunities for 
localized pedestrian-oriented 
access 

• High access opportunities for 
most users (vehicles, bicyclists, 
and pedestrians) 

• Access for freight movement 
may be restricted  

• High access opportunities for 
non-motorized and micro-
mobility users 

• Street-oriented businesses 
increase access for non-
motorized users, while limited 
parking areas may decrease 
access for motorized users 

Network 
• No redundant roadway network 
• May have cross streets/ 

intersections accessing 
dispersed locations 

• Expanded street network within 
a limited area serving 
immediate land uses   

• May include cross streets 
accessing dispersed areas in 
surrounding rural area(s) 

• Through traffic concentrated on 
primary roadway 

• Limited supporting roadway 
network   

• Parallel streets may be present 
but disjointed 

• Alternative routes between 
destinations may exist but likely 
on different roadway types 

• Large intersection spacing (~1/2 
mile)  

• High level of supporting 
roadway network with parallel 
and cross streets 

• Network supports localized 
area, but may be disjointed due 
to natural/built boundaries 

• Alternative routes between 
destinations exist  

• Regional traffic may have 
bypass alternatives 

• Cohesive and dense 
surrounding street network with 
multiple parallel and cross 
streets 

• 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 
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NCHRP 1022 discusses three levels of applying context classification. 
 

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

• 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. 

• 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. 
 

 
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. 
 

 
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/sq. mi. -- 
Urban < 5,600,000 sq. ft/sq. mi. > 110 intersections/sq. mi. 
Suburban < 5,600,000 sq. ft/sq. 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 8th edition of the Green Book. Part IV will build upon the 
context classifications envisioned in NCHRP 855 and Chapter 1 of the 7th 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. 
 
• Part I—Introduction  

- Chapter 1 – Overview 
- Chapter 2 – Performance-Based Concepts 
- Chapter 3 – Design Decision-Making 

• Part II—Performance- Based Evaluations 
- Chapter 4 – Performance Metrics 
- Chapter 5 – Design Model 
- Chapter 6 – Applying a Performance-Based Process Framework 

• Part III—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 

• 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: 
 
• Rural 
• Rural town 
• Suburban 
• Urban 
• 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 

 
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 8th 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. 

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 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 
• Complete network-level context classification.  
• Encourage the deliberate use and incorporation of context classification into applicable planning- and design-

level processes.  
Phase 2 
• Introduce context classification agencywide.  
• Determine which agency processes can benefit from using context classification. 
Phase 3 
• 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. 

x  

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. 

x x 

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

x x 

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

x  

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

 x 

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

 x 

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 
same for all documents referring to context classification.  

x x 

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. 

x x 

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 8th 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: 

 
• Urbanized area boundaries as identified by the U.S. Census Bureau 
• Intersection density 
• 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: 

 
• Rural: Areas with the lowest densities, 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 destination, potential for some on-street 

parking and sidewalks, and mixed setbacks. 
• Urban Core: Areas with the highest densities, mixed land uses within and among predominately high-rise 

structures, and small setbacks. 

https://transportation.ky.gov/Organizational-Resources/Policy%20Manuals%20Library/Highway%20Design.pdf#page=325
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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 assignment 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 I. The updates reflect guidance provided in Green Book 7. The proposed sheets include 
Exhibits for the following classifications: 

 
• Local — Rural 
• Local and Collector — Rural Town, Suburban, Urban, and Urban Core 
• Collector – Rural 
• Arterial – Rural and Rural Town 
• 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.  
 

 
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: 
 
a. SHIFT prioritization (e.g., prioritization of facilities for all users) 
b. Statewide or regional planning of facilities for all users 
c. More comprehensive HSIP network screening 
d. Development of more accurate preliminary cost estimates that take into consideration facilities for all users  
e. Potential applications for future access management policies 
f. 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. 
  

https://maps.kytc.ky.gov/functionalclass/
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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 
• Complete network-level context classification.  
• Encourage the deliberate use and incorporation of context classification into applicable planning- and design-

level processes.  
Phase 2 
• Introduce context classification agencywide.  
• Determine which agency processes can benefit from using context classification. 
Phase 3 
• 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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Appendix A Washington DOT Context and Modal Accommodation Report 
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Appendix B Washington DOT Basis of Design Form 
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Appendix C Oregon DOT Urban Design Concurrence Document 
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Appendix D Maryland DOT Context Driven Toolkit 
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Appendix E Maryland DOT Context Frameworks 
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Appendix F KYTC’s Use of Functional Classification 
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KYTC’s Use of Functional Classification 

Document Page Topic Who? What? Why? When? 

Planning 
Guidance 
Manual 

203-5 
Highway 
Information 
System (HIS) 

Data 
Management 
and 
Transportation 
Systems 

KYTC’s Functional Classification System is an 
important planning tool that groups streets and 
highways according to the character of travel 
service they provide. Modifications require 
approval of the KYTC Secretary through the 
Official Order process. 

FHWA Criteria 
and Procedures 

Continuously monitored 
and updates are made as 
community growth and 
changes in travel patterns 
necessitate. 

KYTC Website Web 
Highway 
Information 
System (HIS) 

Data 
Management 
and 
Transportation 
Systems 

Functional Classification Maps and Reports, GIS 
Data 

FHWA Criteria 
and Procedures 

Continuously monitored 
and updates are made as 
community growth and 
changes in travel patterns 
necessitate. 

Planning 
Guidance 
Manual 

503-1 
Official Highway 
System Records 

Transportation 
Systems 

Notify all necessary personnel of approved 
revisions to functional classification system 

Conformity Upon approval. 

Planning 
Guidance 
Manual & 
Title 23 USC 
101(a)(6)  

503-11 
Federal-aid 
funding and 
eligibility 

Program 
Management 

Functional classification determines funding 
eligibility 

FHWA Criteria 
Continuous. 
Reimbursement and 
matching. 

Planning 
Guidance 
Manual 

503-11 Traffic modeling 
Modal 
Programs 

Statewide modeling Planning Continuous 

Planning 
Guidance 
Manual 

503-11 
Reporting of 
highway statistics 

Data 
Management 

Statistics such as VMT per classification 
Planning and 
funding 

Annually 

Planning 
Guidance 
Manual 

504-8 
Automatic traffic 
counting 

Traffic and 
Equipment 
Management 

ATR stations should be located using a 
combination of functional classification and 
geographic location of roadways. 

Sufficient 
number of sites 
are located 

Reviewed annually. 



 

KTC Research Report Impact of the New Functional Classifications for KYTC 118 

Document Page Topic Who? What? Why? When? 

within each 
factor. 

Planning 
Guidance 
Manual 

505-1 
Highway 
Performance 
Monitoring System 

Data 
Management 

Submittal of certified public road mileage to 
FHWA used in the analysis of highway system 
conditions, performance, and investment needs. 

Biennial 
condition and 
performance 
reports to 
Congress. 

Report submitted annually. 

Planning 
Guidance 
Manual 

703-15 
SHIFT scoring for 
traffic congestion 

Planning 
Vehicle hours of delay is used for scoring traffic 
congestion and a functional classification 
adjustment factor is applied. 

Project 
prioritization 

Biannually. 

Planning 
Guidance 
Manual 

801-7 
Air Quality 
Planning 

Planning Air 
Quality 
Coordinator 

Average Speed Distribution (by roadway 
functional classification) is established using 
either direct TDM outputs or data from KTC 
report. 

Regional 
conformity 
analysis 
supporting State 
Implementation 
Plans for non-
attainment 
areas 

LRTP or TIP is updated. 

Highway Design 
Manual 

Multiple Design Criteria Designers 
Various design criteria guidance based on 
functional classification in Green Book 

Guidance for 
new and 
reconstructed 
roadways 

As needed. 

Highway Design 
Manual 

702-8 
Typical cross 
section 

Designers 
Functional classification is one of seven basic 
design controls (context classification is also one 
of seven) 

Guidance for 
new and 
reconstructed 
roadways 

As needed. 
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Document Page Topic Who? What? Why? When? 

Highway Design 
Manual 

703-1 Design guidance Designers Proposed functional classification for a project 

Guidance for 
new and 
reconstructed 
roadways 

As needed. 

Traffic 
Operations 
Guidance 
Manual 

504-3 
Pedestrian safety 
countermeasures 

Designers 
One of several factors in evaluating need for 
crosswalk markings and appropriate 
countermeasures 

Intersection and 
pedestrian 
safety design 
guidance 

As needed. 

Traffic 
Operations 
Guidance 
Manual 

709-2 
Intersection 
lighting 

Designers 
Average maintained illuminance values are 
based on functional classification 

Countermeasure As needed. 

Complete 
Streets, Roads, 
and Highways 
Manual and 
Policy 

Section 
4.4 

Complete streets 
implementation 

Designers 
Functional classification is defined as a relevant 
factor in determination of operating speed 

Guidance for 
new and 
reconstructed 
roadways 

As needed. 
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Appendix G KYTC’s Use of Context 

 



 

KTC Research Report Impact of the New Functional Classifications for KYTC 121 

KYTC’s Use of Context (Rural and Urban) 

Document Section Topic Who? What? Why? When? 

Highway Design 
Manual & 
AASHTO's Policy 
on Geometric 
Design of 
Highways and 
Streets 

Various Design Designers 
Various design criteria are influenced by rural 
or urban context and the functional 
classification 

Typical 
operating 
speed, project 
context, 
accessibility and 
mobility 
expectations 

Project planning and 
design 

Highway Design 
Manual & KRS 
177.315 

HD-1101.2 Design 
Design / 
Permits 

Minimum distance between access points on 
partial control of access facilities for rural vs 
urban 

Access / 
mobility balance 

Design or permit 
requests 

Highway Design 
Manual & A policy 
on Design 
Standards - 
Interstate System 

HD-1101.5 Design 
Designers / 
Permits 

Minimum distance between first access point 
and interchange ramp terminal 

Access / 
mobility / safety 

Design or permit 
requests 

Highway Design 
Manual 

HD-1501 Design Designers 
Common practices for pedestrian facilities 
based on rural or urban 

Multimodal 
accommodation 

Project planning and 
design 

Highway Design 
Manual 

HD-1501 Design Designers 
Common practices for bicycle facilities based 
on rural or urban 

Multimodal 
accommodation 

Project planning and 
design 

Planning Guidance 
Manual 

PL-503.4 
State Primary 
Route System 

Planning Rural secondary route system 
Maintenance 
responsibility 

Continuous 

Planning Guidance 
Manual 

PL-503.5 

Context & 
Functional 
Classification 
System 

Planning 

Routes are designated as rural or urban based 
on FHWA Adjusted Urban Area Boundaries. 
Functional classification is based on FHWA 
criteria and procedures but relies on state 
and local planners to assign. 

Funding 
eligibility / 
maintenance 
responsibility 

Continuous. 
Reimbursement and 
matching. 

Planning Guidance 
Manual 

PL-504.4 Traffic counting 
Planning - 
Traffic and 

Assists in determination of location and 
number of ATR stations 

Monitor traffic 
growth 

Continuous 
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Document Section Topic Who? What? Why? When? 

Equipment 
Management 

Planning Guidance 
Manual 

PL-505.2 

Highway 
Performance 
Monitoring 
System 

Data 
Management 

Submittal of certified public road mileage to 
FHWA used in the analysis of highway system 
conditions, performance, and investment 
needs. 

Biennial 
condition and 
performance 
reports to 
Congress. 

Report submitted 
annually. 

Traffic Operations 
Guidance Manual 

TO-402-5 Sign Spacing Traffic Ops 
Spacing based on rural or urban for some 
signs.  

Focus 
application on 
context 

Continuous monitoring 

Traffic Operations 
Guidance Manual 

TO-403-10 Signs Traffic Ops Signs only used in rural. 
Focus 
application on 
context 

Continuous monitoring 

Traffic Operations 
Guidance Manual 

TO-504 
Pedestrian safety 
countermeasures 

Designers 
One of several factors in evaluating need for 
crosswalk markings and appropriate 
countermeasures 

Intersection and 
pedestrian 
safety design 
guidance 

As needed. 

Traffic Operations 
Guidance Manual 

TO-708 Lighting Traffic Ops Need for lighting and also based on ADT Safety As needed. 

Complete Streets 
Roads and 
Highways Manual 

Section 2.1 
Complete Street 
Examples 

Planners & 
Designers 

Provides examples of Complete Street 
strategies for each context. 

Safe and 
equitable 
transportation 
strategies 

Project planning and 
design 

Complete Streets 
Roads and 
Highways Manual 

Section 3.1 
Relationship to 
Land Use 

Planners & 
Designers 

Provides transportation expectations by 
context. 

Safe and 
equitable 
transportation 
strategies 

Project planning and 
design 
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Document Section Topic Who? What? Why? When? 

Complete Streets 
Roads and 
Highways Manual 

Section 3.3 
Project Planning 
and Prioritization 

Planners  
Used to determine appropriate facilities and 
target speeds. 

Safe and 
equitable 
transportation 
strategies 

Project planning and 
design 

Complete Streets 
Roads and 
Highways Manual 

Section 5.3 
Bicycle Facility 
Selection 

Planners  
Used to determine appropriate bicycle 
facilities. 

Safe and 
equitable 
transportation 
strategies 

Project planning and 
design 

Complete Streets 
Roads and 
Highways Manual 

Section 6.6 

Mid-Block and 
Other 
Uncontrolled 
Crossings 

Planners & 
Designers 

Mid-Block crossing recommendations for 
urban contexts. 

Safe and 
equitable 
transportation 
strategies 

Project planning and 
design 

Complete Streets 
Roads and 
Highways Manual 

Section 8.1 
Tactical 
Urbanism 

Planners & 
Designers 

Appropriate application of tactical urbanism 

Safe and 
equitable 
transportation 
strategies 

Project planning and 
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  
 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:  
 

 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 The “functional classification” of a roadway is 
the grouping together of roadways by based on the type of service they provide based upon land use and type of 
traffic being generated along a corridor and 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 This classification has been developed as a means of communication within the transportation industry. 
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.  
 
Note: Over time, the functional classification of a highway can change depending on the intensity of development 
and the type of traffic being generated by the development of the corridor.  Recognizing this, the designer can 
choose to use a different functional classification to better fit the intended function of the highway.  Any changes to 
the existing functional classification should be documented in the DES.   
 
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.  

 
These contexts are defined based on development density, land uses, and building setbacks.  The context 
classifications supplement, but do not replace, 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 I Revised Common Geometric Practice Sheets 
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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. 
 
• 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 
 

• 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. 
 

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
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Figure 2 Optical Speed Bars on US 60 (Bath County) 

Photo Source: Google  2023 
 
• 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.  

• 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.  
 

• 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.  
o Lane width narrowing may be done with striping or curb extensions. 
o 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).  
• 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.  

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
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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 

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
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• 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. 

• 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 

 
• 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). 
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Figure 6 Speed Table in Lexington, KY 

 
• 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.  

• 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. 

• 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 

https://mutcd.fhwa.dot.gov/htm/2009/part3/fig3b_30_longdesc.htm
https://mutcd.fhwa.dot.gov/htm/2003r1/part2/fig2c-05_longdesc.htm
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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. 
 

 
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 (7th 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: 
• Raised crosswalks, curb extensions, and tight corner radii at intersections 
• Reduce lane widths and eliminate unnecessary travel lanes, reallocating space for bicycle facilities, wider 

sidewalks, curb extensions, and other uses. 
• Use of landscaped or raised medians to facilitate mid-block pedestrian crossings 
• Limit superelevation, usually to normal or reverse crown, to encourage lower speeds 
• Horizontal clearance may be narrower since speeds are lower. 
• 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. 
 
 



 

KTC Research Report Impact of the New Functional Classifications for KYTC 147 

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 a roadway 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: 

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

• 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 

• 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. 

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

• 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. 

https://www.trb.org/Main/Blurbs/182877.aspx
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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:  
 

• On Figures 15 and 16, include a step in the flowchart, “Determine project-level context classification.” 
• Update Table 2. Planning Activity Matrix in PL-203 to include the following row: 

 
Planning Topic What is done? Why is it 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.  

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 

 
 
 


	Executive Summary
	Chapter 1 Introduction
	1.1 Functional Classification
	1.2 Study Background
	1.3 Context Classification Tools Used at Other State DOTs
	1.3.1 Florida Department of Transportation
	1.3.2 Washington Department of Transportation
	1.3.3 Minnesota Department of Transportation
	1.3.4 Oregon Department of Transportation
	1.3.5 Maryland Department of Transportation
	1.3.6 Tennessee Department of Transportation


	Chapter 2 National Guidance and Research
	2.1 NCHRP 855 – An Expanded Functional Classification System for Highways and Streets
	2.2 AASHTO’s A Policy on Geometric Design of Highways and Streets 7th Edition
	2.3 NCHRP 1022 – Context Classification: A Guide
	2.4 NCHRP Web-Only Document 320 – Aligning Geometric Design with Roadway Context
	2.5 KYTC’s Highway Design Manual
	2.6 KYTC’s Complete Streets, Roads, and Highways Policy and Manual
	2.7 NCHRP 07-29 and the 8th Edition of AASHTO’s Policy on Geometric Design of Highways and Streets

	Chapter 3 Kentucky’s Reliance on Functional Classification
	Chapter 4 Kentucky-Specific Context Classification Recommendations
	4.1 Immediate to Near-Term Phase
	4.1.1 Division of Planning
	4.1.2 Division of Highway Design

	4.2 After Completion of the Network-Level Classification
	4.3 After KYTC’s Adoption of the 8th Edition of the Green Book

	Chapter 5 Conclusion
	References
	Appendix A Washington DOT Context and Modal Accommodation Report
	Appendix B Washington DOT Basis of Design Form
	Appendix C Oregon DOT Urban Design Concurrence Document
	Appendix D Maryland DOT Context Driven Toolkit
	Appendix E Maryland DOT Context Frameworks
	Appendix F KYTC’s Use of Functional Classification
	Appendix G KYTC’s Use of Context
	Appendix H KYTC’s Proposed Context Classification Edits to the Highway Design Manual
	Appendix I Revised Common Geometric Practice Sheets
	Appendix J Designing for Transitions Between Contexts
	Appendix K Proposed Context Classification Edits to the Planning Manual

