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General Transportation Principles and Practices

Introduction

This chapter briefly touches on the basics of transportation planning, exploring the fundamental
principles and practices that citizens and decision makers should know when conducting work on a
variety of different local projects and planning efforts. Establishing a clear understanding of these
general concepts is an important element of this plan, because it offers context to the recommendations
found later in this document. Additionally, this chapter can serve as a quick reference to local citizens
and decision makers on general concepts and best management practices. The majority of this content
will focus on rural issues, since there is relatively little information available on that topic and the
purpose of this plan is to help manage Louisa County’s rural transportation system. While nothing in the
following sections officially establish County policies, this chapter serves as a guide for County officials
on how local decisions can influence the transportation system. This information is intended to help
coordinate land use decisions with transportation issues and assess the potential impacts of
development proposals.
There are four sections in this chapter that are all interrelated. Section one provides a brief overview of
core Transportation Concepts. This includes topics such as connectivity and the relationship between
land use and transportation. Section two addresses Transportation Demand Management, including
strategies for diversifying the transportation system and providing additional options to people in rural
areas. The third section covers the Functional Classification System, which describes the different
categories of roads and their role in the road network. The final section focuses on Access
Management, which consists of strategies for maintaining the capacity and safety of existing roadways.
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Transportation Concepts
While the main purpose of this plan is to identify recommendations for
specific transportation projects, decision makers should first consider the
basic concepts that lie behind those proposals. This section will help
provide a general understanding of the core transportation principles which
provide the basis for the plan’s recommendations. The content in this
section will also help ensure that local land use policies address specific
transportation issues such as safety, traffic congestion, emergency
response times and roadway efficiency. In addition, this section introduces
concepts that officials can apply to their review of development
applications, such as rezoning cases and certain conditional use permits.
The following overview will focus on safety and connectivity, which tend to
be the transportation issues most applicable to rural areas. While these
concepts may apply to urban jurisdictions as well, the language in this
section is specifically tailored to address issues in small towns and
traditionally agricultural communities.

Connectivity
The term connectivity is used to describe the layout of roadways and
similar facilities, in terms of the number of routes or choices that are
available for traveling between two points, an origin and a destination.
Generally speaking, if an area has several direct and alternate routes, then
there is a higher level of connectivity. Conversely, if most local and regional
trips are forced onto fewer and indirect routes, then the transportation
network has a lower level of connectivity. In most rural communities, the
latter scenario is the most common. This includes disjointed development
patterns that often reduce or eliminate connections to surrounding
destinations and adjacent roadways, limiting the movement of traffic to
one outlet.
These layouts can have a detrimental effect on the entire road network, but
particularly major thoroughfares. The main function of primary roads or
arterials is to carry through traffic, connecting regions and focusing on the
movement of large traffic volumes at higher speeds. On the other side of
the spectrum, local or collector roads are meant to serve shorter trips or to
slowly feed traffic onto the arterial network. The main purpose of these
local roads is access. If new developments, such as residential subdivisions
or individual lots, only have access onto arterials, then those local trips and
turning movements place added congestion on the roads that were meant
to move regional traffic. The additional access on these roads also creates
safety issues, as there are more vehicles turning on and off the roadway,
increasing the likelihood of accidents.

In rural areas, transportation
improvements typically involve road
projects, since automobiles represent
the dominant mode of travel. In
these communities, transportation
projects focus primarily on safety
issues, since country roads often
have poor sight distances and usually
allow for higher speeds than in urban
areas. In small towns, capacity may
also be an issue, as seen along the
Town of Louisa’s Main Street, which
functions as a bottleneck for both
local and through traffic moving east
and west across the County. Before
developing specific
recommendations for addressing
these issues, decision makers must
first understand the causes of safety
and capacity problems.

State Requirements for Connectivity
The General Assembly passed
legislation in 2007 that established
Secondary Street Acceptance
Requirements (SSAR), which focus
primarily on connectivity. Refer to
Chapter 6 for more information on
these requirements.

Developing streets that are well connected to the existing road network
allows local trips without placing unnecessary burdens on major roadways.
The interconnection of local streets disperses trips throughout the entire
Louisa County Transportation Plan | 2010

1

Transportation Concepts

Chapter 2 – General Transportation Principles and Practices

network, allowing each street to carry a well distributed portion of the area’s
traffic and preventing any residential streets from being overburdened.
Dispersing these trips can help avoid the need for expensive road
improvements, such as widening lanes or signalization. An interconnected
network can also help facilitate multimodal trips, such as walking or biking,
which reduces the burden placed on all roadways. Overall, connectivity can
preserve the capacity and safety of thoroughfares, reduce vehicle miles
traveled, improve emergency response times and provide a network that is
better poised to respond to temporary detours and other emergency
demands. Another benefit may be reducing the vehicle miles traveled for
school buses and the overall cost of transporting students back and forth
from school.

Connectivity:
This is a depiction of a common
development pattern where local
trips must access major roadways,
diminishing capacity and safety of
those principal and minor arterials.
In this example trips are longer,
resulting in greater vehicle miles
traveled. Pedestrians and
bicyclists must also take routes
that are less than ideal along the
major roadway.

The General Assembly passed legislation in 2007 that established the
Secondary Street Acceptance Requirements, which include specific standards
for connectivity. In designated areas, the state requires that new
developments meet a certain rating of connectivity, as determined by an
index. The index for a new road network is determined by dividing the
number of street segments by the number of intersections. While the
connectivity index does not apply to designated rural communities, such as
Louisa County, the SSARs state that any new development must have
multiple connections to existing roads and/or adjacent properties, with a stub
out considered as a “connection.” (A stub out is a street segment that ends
at a property line) This means that any new development in Louisa County
would need to have multiple connections. Chapter 6 covers these regulations
in greater detail.

Connectivity and Emergency
Response:
Studies have shown that a connected
street network could reduce the cost
of providing fire service and increase
the area served by individual
stations. Since greater connectivity
results in alternative and direct
routes, response times can improve
significantly. This benefit is nearly
immeasurable, since every moment
is critical with emergency response
services. Even a few extra minutes
could mean life or death for
someone in need.

A study in the Charlotte area of
North Carolina showed that the
annual cost per household for
operating a fire station was lower in
areas with greater street
connectivity.
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Real Examples of Connectivity: This is an aerial photograph of Short Pump Middle School in Henrico County,
Virginia. At first glance this serves as an example of poor connectivity. If a student lives in the adjacent
subdivision, the trip to school could be at least two miles by car, despite the fact that his home is less than 1,000
feet from school grounds. With a closer look, one can see pedestrian trails that branch off from the cul-de-sacs
of the adjacent subdivisions, allowing students to walk the short trip to school. This takes traffic off all the local
roads, reducing congestion and accidents. Of course, the extent of these benefits depends on how many
students decide to walk along the pedestrian trails.

Site Design
The topic of connectivity addresses a transportation network on a neighborhood or community scale, describing how
that layout can influence the way people travel to and from their various destinations. Focusing on a smaller scale,
there are techniques on the site or parcel level that can also affect transportation and the overall design of a
community. The details of what makes a successful site design depend greatly on the context, nature and location of
the site itself. Residential subdivisions will have a much different design than parcels in commercial or mixed-use
projects. Also, the layout of developments within growth areas, such as Zion Crossroads, may be completely different
from those found in small towns or the rural areas of a county. While each portion of a county has unique needs, there
are specific techniques and design concepts that can help improve or preserve the transportation system in these
distinct places.
In many counties, designated growth areas typically have a suburban development pattern, where commercial uses
follow along primary roads and arterials. These developments typically include strip malls, gas stations, fast food
restaurants and other businesses. Since this roadside commerce depends completely on vehicular traffic to attract their
customers, they employ the same basic design, which centers on road access and visible parking. In many cases, each
business will attempt to obtain its own access onto the public road, to make it easier for motorists to pull onto the lot
and purchase goods or services. As a result the capacity of the public roadway, which is typically intended to move
through traffic, diminishes drastically. The road is unable to carry local trips and turning movements along with the
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regional through traffic. This form of development has led to a growing
need for expensive road improvements, such as adding lanes and traffic
signals.
To prevent this scenario, there are site design concepts that can help
minimize the amount of turning movements and local trips along existing
roadways. Multiple businesses can have shared access or provide the
ability to move between parcels, which will allow patrons to enter several
different sites without using the public road system. With pedestrian
facilities connecting separate parcels, there may be opportunities for
people to walk to adjoining businesses as well, avoiding additional vehicle
trips all together. These areas can also benefit from town designs

Commercial Site Design:
These illustrations show two
alternatives to commercial site
design. The image at the top
depicts a typical commercial strip
along a major roadway. Each
parcel has its own access, which
places additional turning
movements and local traffic onto
the thoroughfare. The image at
the bottom shows these lots
connected, so people can travel
between businesses without
having to enter onto the public
roadway.

With towns or places of higher densities, such as planned unit
developments, successful site design balances car and pedestrian
accessibility, creating a presence that is welcoming to both. A key factor is
the organization of buildings and parking relative to adjacent streets.
Frequently, single-story buildings are set far back from the road, leaving a
large, open expanse of parking visible to visitors from the roadway. A more
desirable alternative reverses this placement, drawing the building to the
street edge and moving parking to the rear, in turn providing a more
intimate pedestrian-friendly frontage along the roadway. In this way,
buildings are used to frame the street and enhance the pedestrian
environment, with storefronts and entrances to businesses along the
sidewalk. Multi-story buildings can add to this effect by increasing the
intimacy of the street, while also limiting the overall building footprint.
Additionally, the visual impact of parking is minimized, as it is shielded to
the rear of the buildings.

Roadside Development
For roadside developments, the
primary factors in site design are
parking and access. To meet these
needs, parking is frequently pulled to
the street edge, leaving buildings at
the back of the site. As a result,
parking dominates the view from the
road and the buildings do little to
provide aesthetic benefits or
welcome alternative modes of travel,
such as walking or biking. This
stretch along Route 22, on the
eastern side of the Town of Louisa,
illustrates this point.

Site Design and Access Management
Many elements of successful site
design involve access management
principles. For more information on
this topic refer to the Access
Management section found later in
this chapter.

In the rural areas of counties, the elements of site design are much
different than in places with higher densities. A critical part of country
planning is preserving the rural character of the community, even as some
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of those areas develop. In the rural areas, the dominant form of new
development is residential subdivisions. There are techniques for shielding
this development, such as creating vegetative buffers or large setbacks.
Another option is to allow agricultural uses along the roadway, with
residential uses hidden in the rear, which may be a way of supplementing
the income of certain farms. In addition to preservation, public safety is a
second critical issue for vehicles on rural roads. If separate parcels all have
independent access onto existing roads, then there will be additional
turning movements for vehicles entering and leaving these properties.
Since many country roads are curvy and allow for higher speeds, these
turning vehicles can result in an increase of fatal accidents. While there are
state and local policies that attempt to minimize these access points, it is
important to be mindful of the dangers.

Access onto Rural Roadways
With blind curves and high
speeds, rural roadways
contain several dangers for
motorists. With additional
access onto these roads from
individual properties, it may
be difficult to see a turning
vehicle in time to stop.

Land Use

Parking Treatments
These pictures depict a market in the
Town of Mineral, illustrating the
existing lot and how different design
features can improve the function
and aesthetics of the parking area,
such as planted islands, shade trees
and better circulation for vehicles.

Localities often view land use and transportation separately. In reality, the
use of land and the transportation system that serves those uses are two
sides of the same coin. While a community can designate an area for
residential or commercial uses, if there is no way of accessing those
properties, then that land will remain vacant. Conversely, if a particular
area lacks any desired use, then there would be little need for building
roads and other infrastructure to access it. This inherent relationship is
evident when looking back on the last several decades, where expansive
road projects opened traditionally rural areas to suburban homes, with
businesses following close behind.
Residential uses can have a significant influence on the transportation
system, depending on the amount and nature of the development. In the
transportation field, residential lots are considered “traffic generators.”
Since new homes bring residents into the community, this creates (or
generates) new trips in the area. Generally, transportation planners
assume that every new housing unit will result in 10 daily trips. While this
figure is the standard, the actual number depends on several factors.
Lower income households generally produce fewer than 10 trips, while
higher income homes can generate more. Homes in rural areas generally
produce more trips than those found in urban or mixed-use areas. Singlefamily detached homes tend to have more daily trips, because they often

Character of Rural Roads
One of the main goals of the Louisa
County Comprehensive Plan is rural
preservation. Since roads provide
the most common opportunity for
viewing the community, it is
important to preserve the
appearance of these areas along
country roads.
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equate to larger households and higher incomes. In some situations, townhouses and apartments can actually create
fewer daily trips per household, because they may attract young singles or smaller families. These groups usually have
fewer trips because there is less need to take children to sport/music practice, school or to run other family errands.
Commercial developments result in different types of trips than found in residential areas. Stores, offices and other
businesses are considered “trip attractors.” These uses attract trips, unlike residential uses which create trips. People
have to make trips to obtain goods and services, regardless of where those destinations exist. New commercial
developments just shift these trips, attracting them to a new location. At the same time, these uses can represent a
significant impact on the transportation system.

Louisa County Future Land Use Map: Found in the 2006 Comprehensive Plan, the Future Land Use Map establishes the vision
for how the County will grow in the following years. The County’s land use designations illustrate the link between
transportation and land use, since the growth areas are served by major roadways, such as Interstate 64, Route 250, Route 15
and other primary roads.

When developing land use policies and making development decisions, these impacts are critical consideration.
Specifically, the Future Land Use Map should account for how each designated use will influence the transportation
system. When assigning an area as residential, commercial or mixed-use, the decision maker should take time to assess
what this action allows. Important questions may include:
- How much traffic would this plan generate or attract?
- Is there sufficient transportation infrastructure in this area to support new development?
- If not, are there sufficient resources and strategies for building this infrastructure?
- How will people who lack a car, have a disability, or prefer to walk or bike, get around the community?
These are critical questions for any decision maker involved in establishing the community’s growth policies, plans and
regulations. Without considering the link between land use and transportation, the community can find themselves in a
variety of difficult situations. A lack of coordination can be detrimental to the transportation system and to the land
uses around those roadways.
There is further discussion about the relationship between land use and transportation throughout the plan. Refer to
the access management section at the end of this chapter, which will review how to minimize the impact of new
development on the transportation system. Also refer to the land use section in Chapter Four, Community Assessments,
to review Louisa County’s existing land use policies and their potential impact on transportation.
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Transportation Demand Management
In rural areas, the private automobile represents the primary mode of
travel, which means that most transportation projects involve road
improvements. As government officials struggle to find funds to finance
these road projects, there is a need to make the most out of the existing
transportation system. Transportation Demand Management, also known
as TDM, is a way of improving the efficiency of existing roads, helping to
reduce congestion and provide transportation alternatives. Transportation
Demand Management typically focuses on programmatic strategies, which
may include carpools, vanpools, and transit. This can also include
infrastructure investments, such as sidewalks and bike lanes.
Transportation Demand Management can vary greatly, depending on the
type of community. In urban areas, strategies may include fixed route
transit, such as city buses, subways, or commuter rail. These communities
may also invest in extensive bike and pedestrian facilities. In contrast, rural
areas have several characteristics that make many of these strategies
unrealistic. In rural places, the main focus is typically on services such as
carpooling, para‐transit and tele‐working. Rural areas may also invest in
bike and pedestrian facilities, though these are mostly applicable in towns
and certain designated growth areas. The following section will provide a
brief overview of the TDM strategies that are applicable to communities
like Louisa County. This also includes discussion on the challenges that
hinder alternative modes of travel, explaining the dependency on private
automobiles for transportation in rural areas.

Modal Split in Rural Areas
Private automobiles represent the dominant means for travel in rural areas.
For some, this is the only way to make trips to work and other locations
throughout the community. National figures illustrate this dependency.
Recent numbers indicate that over 97 percent of rural households own at
least one car. Among these households, 91 percent of all trips are made by
private automobiles. Aside from the number of vehicle trips, rural trips also
tend to be significantly longer than those in urban areas. On average, rural
households cover 38 percent more vehicle miles per person per day than
their urban counterparts. Some of this can be explained by the standard
layout of metropolitan areas. In most regions, the major employment and
service centers are located within or adjacent to cities. While this means
more people live in cities, many also live in the surrounding rural areas like
Louisa County. These communities have traditionally focused on
agriculture, but over time land has become more accessible for residential
development while housing prices have increased in the city. The result is
that it becomes more feasible to live in rural places. A consequence of
living farther away from central employment centers is that the commute
to work can be considerably longer.

Transportation Demand
Management (TDM) is a set of
strategies for reducing the demand
on roadways, by providing
alternative modes of travel or
increasing the number of people per
vehicle. Traditionally, TDM played a
bigger role in urban areas, including
services such as fixed‐route buses
and commuter rail. While these are
inappropriate for rural areas, such as
Louisa County, there are relatively
inexpensive investments that can
enhance the transportation system.
The main purpose of these strategies
is helping to preserve the existing
roadway infrastructure, with
relatively inexpensive programs and
services.

In Louisa County, transportation
demand management is coordinated
with County staff, local businesses,
the Thomas Jefferson Planning
District Commission, RideShare,
JAUNT, the Virginia Department of
Transportation and the Virginia
Department of Rail & Public
Transportation. Louisa County
residents have several options
available, including RideShare, a
guaranteed ride home program, and
JAUNT’s para‐transit service.
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Louisa County serves as an example of how rural communities must depend
on automobiles and travel significant distances for commutes. In 2000, the
US Census Bureau indicated that 76 percent of Louisa County residents
commuted by driving alone. Another 17 percent carpooled, meaning that
93 percent of all commutes involved personal automobiles. The remaining
7 percent was distributed between other modes of travel. These other
modes included walking, bicycling, public transit and working from home.
Aside from having an unusually high rate of carpooling, this distribution is
common for a rural county, representing the limited choice with
transportation.
Figure 3: Average
Commute Time (Minutes)

Louisa
Nelson
Fluvanna
Greene
Albemarle
Charlottesville

36
33.1
32.5
28.6
20.7
16.6

Source: U.S. Census

Average Commutes in the
Charlottesville Region:
This table shows that Louisa County has
the longest commutes in the
Charlottesville region. Its location can
help explain this figure. Louisa
residents commute in three different
directions, often to Richmond,
Fredericksburg and Charlottesville. All
of these employment centers result in
at least 30 minute commutes for many
living in Louisa.

While this distribution is typical, the distance and duration of Louisa
commutes is unique. According to the 2000 Census, the average commute
time in Louisa County was 36 minutes, which is the highest in the
Charlottesville region. The 2006 American Community Survey indicated
that Louisa County’s average commute time was 29% above the national
average. A sizable portion of commuters (19 percent) have journeys to
work in excess of an hour. The Census Bureau places Louisa County in the
top 2% of all counties, ranking it as having the 40th longest average
commute in the nation. These commute times represent a large annual
cost on every citizen, particularly those with financial limitations. When
gasoline prices are high, these travel times can be increasingly burdensome
on household budgets.

Challenges with Rural TDM
While automobiles will likely remain the primary form of travel, both
regionally and nationally, a successful transportation network should
provide choices that serve the needs of all users, regardless of age, income
or abilities. Diversifying the transportation network also helps preserve the
expensive public investments in roadways. While all communities may
strive for these goals, rural areas have inherent challenges, as compared to
their urban counterparts. Cities, large towns and urban counties typically
have three characteristics that make alternative modes of travel easier to
implement. These are density, design and infrastructure. While each of
these characteristics is independent, there are also relationships between

Modal Split in Louisa County:
This graph shows the breakdown of
how people commute to work in
Louisa County. The main method of
travel is driving alone.

Length of Commutes:
This graph illustrates the length of
commutes in Louisa County. The
graph shows that 40 percent of all
commutes are more than 40
minutes, one way. 75 percent of all
commutes are at least 20 minutes
long.
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them that allow and encourage transit, walking, biking and other modes of
travel. In order to recognize the challenges of transportation planning in
rural areas, there must be a clear understanding of these three
characteristics and the relationships between them.
Density refers to the number or amount of uses, buildings or people in a
given space. There are several ways of measuring this. With residential
developments, density is typically defined by Dwelling Units per Acre
(DUA). With commercial areas, one might consider Floor Area Ratios (FAR)
or general square footage. When assessing populations, the US Census
measures people per square mile. Regardless of the unit of measurement,
transportation is heavily influenced by densities. It is easier to offer
alternative modes of travel when buildings, uses, people, destinations, and
homes are closer together. In rural areas, houses are typically placed
farther apart and are several miles from employment centers, shopping,
schools, amenities and other destinations. With these homes (trip origins)
and destinations several miles apart, often the only option for travel is the
automobile.
Design refers to the appearance and function of a street, roadway or other
path, along with its surrounding environment. The appearance or
aesthetics of an area greatly influences people and their decisions. Along
heavily traveled thoroughfares with strip development, people typically
avoid walking or biking. The design of this environment is unpleasant for
pedestrians or bicyclists, causing them to feel unsafe and uncomfortable.
As a result, people use automobiles to travel in these areas, even for short
distances. There are many who use their cars for accessing adjacent stores
within the same shopping center, because the parking lot is too hot or
generally unpleasant for walking. In rural areas, many roadways are
narrow with poor sight distances, making automobiles one of the only
methods of traveling beyond his or her property. Conversely, there are
streets in the Towns of Louisa and Mineral that provide calm and enjoyable
environments for both pedestrians and drivers.

Design, Downtown Scottsville
The Town of Scottsville recently
completed a project to beautify
its streetscape, improving
sidewalks and installing street
lights and trees. Generally,
people are more willing to walk
or bike in pleasant
environments, and are more
willing to go longer distances.

Density, Downtown Charlottesville:
Higher densities allow for more
opportunities with alternative modes
of transportation. By having trip
origins and destinations closer
together, such as residential and
commercial centers, people are more
likely to walk, bike or take transit.
Some basic trends communicate the
link between density and
transportation choices.
General Information
Pedestrian trips: On average, people
are willing to walk up to a quarter
mile to their destination, depending
on the individual and condition of the
route.
Fixed Route Transit: On average,
residential densities must be at least
10 to 15 dwelling units per acre for
fixed transit systems to be feasible.
This is a general figure that depends
on the community and
concentrations of desirable
destinations.
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Infrastructure relates to the facilities and services that allow people to
drive, walk, bike or take other modes of transportation. Without sidewalks,
crosswalks or trails, people are less likely to walk. Without bike lanes or
racks, people are less likely to use bicycles. Without buses, people are
unable to take transit. These services and infrastructure are more common
in urban areas, mostly because there are higher densities that can support
the need for these investments.
While Louisa County has neighborhoods with these three characteristics,
most of its landmass is rural, lacking the density and infrastructure to allow
for certain modes of transportation. Housing, employment, shopping,
amenities and services are all separated by larger distances. This typically
translates into long commutes and reliance on cars, trucks or SUVs. For
these reasons, rural communities typically focus on roadway improvements
and projects that are related to automobiles. Much of this Transportation
Plan focuses on these types of investments, but there should also be
consideration of other forms of travel. Driving an automobile is a
convenient and reasonable way of moving throughout the community, but
long commutes and other trips can create burdens for all citizens,
particularly those with limited mobility or finances.

Design Features, Mineral Avenue:
The Town of Mineral is conducting
studies on revitalizing their
downtown corridor. They are
pursuing Community Development
Block Grants and other funds to
beautify this area with
accommodations for bikes,
pedestrians and people with
disabilities.

Rural TDM Strategies
Aside from the challenges of implementing Transportation Demand
Management, rural areas do have several strategies that can be effective
with addressing transportation needs. Carpooling is a common service in
these areas. Many areas have a ride‐matching program, headed by an
organization that can match a person with someone who has a similar
destination and lives in the same general area. In Louisa, RideShare is
responsible for facilitating this process. There are also vanpools, which are
similar to carpools, allowing commuters to share rides to work on a slightly
larger scale. While extensive fixed route transit is impractical in rural areas,
para‐transit services can be very effective. This is a form of public
transportation that is characterized by flexible routes and schedules,
typically using small buses to provide shared occupancy and doorstep or
curbside personalized transportation service. In Louisa, JAUNT provides this
service, which is well‐used by County residents. Another option for
diminishing demand on the transportation system is to have people work
from home. Tele‐working is a popular option for many in areas where
employment centers are farther away. The main limitation to this approach
is the presence of high speed Internet service. Many rural areas lack
sufficient Internet speeds to allow someone to work from home. Chapter 3,
Existing Inventories, provides a more detail review of Transportation
Demand Management services in Louisa County.

Infrastructure, Town of Louisa:
Infrastructure, such as sidewalks or
bike lanes, allows residents to use
alternative modes of transportation.
The Town of Louisa obtained grant
money to construct a new sidewalk
along Route 33, which provides
access to a small housing
development with lower‐income
residents. Some of these residents
may have disabilities and would have
to navigate this busy roadway to
access the town. This project
connects these citizens to the town
with a safe and pleasant route.
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While rural counties typically avoid large bike and pedestrian projects, there
are areas where these facilities are feasible. In Louisa County, there are
opportunities within and around the Towns of Mineral and Louisa. There may
be additional opportunities in certain growth areas, such as Zion Crossroads,
to provide facilities that bring access between different developments.
A shared‐use path network could be beneficial to link the Towns of Louisa and
Mineral and points in between, notably the Middle and High Schools, the
Public Library, Thomas Jefferson Elementary School, and the Betty Queen
Intergenerational Center. Shared use paths are often facilities on exclusive
right‐of‐way and with minimal cross flow by motor vehicles. But paths can also
be located within the right‐of‐way of a road corridor, as long as there is
sufficient separation between road and path. Users are non‐motorized and
may include bicyclists, in‐line skaters, roller skaters, wheelchair users (both
non‐motorized and motorized) and pedestrians including walkers, runners,
and people pushing baby strollers or walking dogs. Shared use paths are most
commonly designed for two‐way travel; they are typically at least 10 feet
wide.
A critical consideration is how users of a shared‐use path will safely cross
streets. Potential hazards lurk on rural side roads as well as major arteries.
The design of intersections is crucial because of the potential conflicts that
may arise due to the relative difference in speeds of motor vehicles and
bicycles and the low visibility of bicycles. Turn lanes create special problems.
Traffic signals at intersections should be checked to ensure they accommodate
cyclists. If there are no signals, appropriate striping on path and road is
necessary to alert travelers as they approach an intersection.

Shared‐use Paths: A path of this
type would be useful for residents
and visitors who want to travel by
bicycle, though it would also be open
to walkers, in‐line skaters, and
others. Shared‐use paths are often
located on former railroad right‐of‐
ways, though they can also be
located parallel to major roads. In
either case, paths should be wide
enough to accommodate bicyclists as
well as others, traveling in two
directions.

Shared‐use paths should be promoted wherever possible, especially when
they connect communities. Establishing routes for trails now will help their
development; right‐of‐way or easements and other needs can be sought
before and as land is developed, rather than waiting for development to
occur, then attempting to create the trail.
Bike lanes may also be feasible in certain growth areas of the County. An on‐
street lane might be possible alongside roadways and sidewalks on the major
commercial corridors in Mineral and Louisa. Zion Crossroads and other growth
areas near Interstate 64 and Route 250 could develop a large enough network
of streets to justify on‐street lanes. These lanes would serve people who live
and/or work in the growth area and might find a bicycle more convenient than
a vehicle for travel within the area.
As with shared‐use paths, planning for bike lanes as roads are developed,
rather than afterwards, makes it easier to accommodate this infrastructure.
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Functional Classification System
The functional classification system is a method of identifying and
categorizing roads to describe their purpose in the transportation network.
These different classifications represent a road hierarchy that is designed to
efficiently move traffic and avoid problems with traffic congestion and
safety. A fundamental part of identifying these categories is to recognize
that individual roads do not function independently, but serve a purpose
within the greater network. Almost all trips make use of several different
types of roads. When commuting to work, someone usually pulls onto their
neighborhood street, which then connects to a larger road. Many of these
trips may access an interstate, where commuters can travel great distances
in short periods of time. The main reasoning behind classifying roads is to
ensure that specific trips occur on the appropriate roadways, preserving
capacity on thoroughfares and keeping through traffic off local roads. By
defining these categories, decision makers can better manage the roadway
system, channeling traffic onto the suitable roads in a logical and efficient
manner.
The federal government established the classification system to help
manage the nation’s road network and determine what public funds are
assigned to specific transportation projects. The state transportation
agencies are responsible for maintaining these categories for the public
roads within their boundaries. These established classifications play a
critical role with determining roadway standards and funding. They
establish which design standards apply to any given road and determine
eligibility of federal funds for road improvements and maintenance. The
classification system also helps identify which federal, state or local
agencies are responsible for building and maintaining certain types of
roads. In Virginia, classification influences the frequency of VDOT
maintenance inspections. In addition, it influences on-street parking
regulations and access management requirements such as the spacing
frequency of access points. It also helps determine whether traffic calming
measures are appropriate.
This section provides a brief overview of the different road categories,
describing the role of each within the transportation network. While the
classification of roads can have significant impacts on how the state treats a
locality’s highways, this information is also useful for considering local
policies and assessing development proposals. County officials can use this
overview to determine where to allow growth and how to better negotiate
road improvements with developers.

The functional classification system
identifies different types of roads,
representing a hierarchy of highways.
Each class of road has its own
purpose to the roadway network. As
an analogy, consider the function of
different arteries and blood vessels in
the human body. Each serves a
purpose for efficiently moving
resources from an origin (the heart)
to a destination (other parts of the
body). As with a person’s vascular
system, if there are problems with
the road system, then there is an
increased risk to the community’s
well-being.

While there have always been
different types of roads, the official
Functional Classification System
started with the passage of the
Federal Aid Act of 1921. The Federal
Aid Highway Act of 1973 mandated
standards for the functional
classification system which remains
today.
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Access versus Mobility
Roads serve two purposes, mobility and access. Mobility deals with the
movement of people and goods throughout the transportation network.
The main goal is to move large volumes of traffic as quickly as possible,
while maintaining public safety. Access deals with how people enter and
exit the road system and the adjacent properties. The main goal here is to
minimize traffic speeds so that people can safely turn their vehicles onto
and off of a given roadway. Each class of road exists on a spectrum
between access and mobility. On the access side of the spectrum, there are
subdivision streets and other local roads. The most extreme example is the
cul-de-sac, which exclusively provides access with no through traffic. On
the mobility side, there are interstates and arterials that focus on moving
traffic quickly, with minimal access points. An interstate is the most
extreme example, where exit or on ramps are typically spaced ten to fifteen
miles apart.

Functional classification is the
system for classifying groups of
highways according to their
intended purpose. This diagram
shows the two main functions of
roadways, access and mobility. As
access increases, traffic congestion
also increases and the ability to
move traffic declines. With fewer
vehicles turning on and off a
roadway, there is less congestion
and greater mobility.

Standard Classifications and Terminology
The diagram above illustrates the classification system, in terms of
providing access or mobility. While there are several different types of
roads, most can fit within six general categories. These include interstates
or freeways, principal arterials, minor arterials, major collectors, minor
collectors and local streets. Each of these categories has its own design
features, which help serve the function of the given roadway. In many
cases, even people who are unfamiliar with the classification system can
recognize the characteristics and differences of each.
Interstates are multi-lane highways with limited access, which only occurs
at grade-separated interchanges. These roads are designed to carry large
traffic volumes at 65 to 70 miles per hour. Interstates are intended to link
states, regions and cities for interstate travel and commerce.

Limited Access Roads:
Certain types of roads have very
strict limits on access. These roads
include freeways, parkways and
expressways.
Freeways are divided highways that
are devoted to the movement of
traffic between regions and different
parts of a metropolitan area. These
roads allow for high speeds and
prohibit direct access to adjacent
properties. Access comes from grade
separated structures. Freeways
move heavy volumes of traffic, with
speeds usually around 65 miles per
hour. Interstate 64 is an example of
a freeway in Louisa County.
Parkways are roads that pass
through parkland or areas that are
intended to remain undeveloped.
Access is allowed, but with careful
considerations to the exact locations.
With little or no access to adjacent
property, parkways help guarantee
that traffic will move smoothly. This
also helps avoid roadside
development, preserving the land
adjacent to the parkway. The Blue
Ridge Parkway is the nearest
example to Louisa.
Expressways are roads that are
intended to expedite the flow of
traffic between communities and
between activity centers. Access to
adjacent properties is usually very
limited, with entrances to individual
homes almost always prohibited.
There may be some commercial
development along these roads, if
turning movements are carefully
considered and engineered. There
may be at-grade intersections with
stop signs or traffic signals.
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Interstate Standards:
This illustration depicts a typical cross-section of an interstate, with standard
dimensions. With mobility as the main goal, interstates only have grade
separated interchanges.

Arterials are major highways of regional and statewide significance
intended to serve through traffic, where access to the highway is carefully
controlled. These highways are designed to carry large volumes of traffic at
high speeds, to carry inter-county trips and to link cities and towns.
Arterials can fall under two separate categories, principal and minor. There
are slight differences between these two facilities, in terms of traffic
volume, road width, number of lanes, and degree of access. In general,
major arterials have more regional and statewide significance. Minor
arterials distribute traffic to smaller geographic areas. In rural areas, minor
arterials serve as the primary thoroughfares that connect communities and
traffic generators. Any arterials should connect with interstates, other
arterials or collectors. These roads are not intended to provide access to
numerous small traffic generators. Access is generally controlled through
at-grade signalized crossings, though there may be grade-separated
crossings at major intersections with higher order roads.
Collectors provide access to land and traffic circulation within residential,
commercial, and industrial areas. Their primary function is to provide
convenient links between arterials, other collectors and local roads.
Collectors should have minimal access for individual residential lots, and
limited access to commercial or industrial uses. The collector system
distributes trips from arterials to local roads and trip destinations.
Conversely, collectors also collect traffic from local streets in residential
neighborhoods and channel them into the arterial system. As with
arterials, this classification can be split into two separate categories, major
and minor. Major collectors are designed to carry a moderate volume of
traffic, at moderate speeds. These roads serve as links between arterial
roads, while still serving some local traffic. Minor collectors are designed to
carry lower volumes of traffic. These roads carry local trips and connect
local streets with other collectors, as well as arterials.

Transportation and Land Use:
Interstates were originally intended
for national defense and interstate
commerce, where vehicles could
safely travel at high speeds. While
these freeways were also intended to
provide access to land for new
housing, the extent of this outward
expansion was mostly unexpected.
Higher concentrations of
development tend to occur at
interchanges, placing additional
congestion on the interstate system.
As new housing and commercial uses
appear along these access points, the
interstate capacity diminishes
further, until there are travel delays
and heavy traffic congestion. While
interstates carry large volumes of
traffic, growth in these areas should
be treated with caution.

Roads that carry large volumes of
traffic should be designed to go
around residential areas, instead of
through them. These major
roadways should also be designed to
serve commercial or industrial
districts, rather than divide them.
Transportation Terminology:
Primary Roads are roadways with
VDOT route numbers less than 600,
such as Route 15, 250 and 33.
Primary Roads generally function to
connect different jurisdictions or
other Primary Roads.
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Local roads comprise all other facilities that are not defined as arterials or
collectors. The primary function of these roads is to provide direct access
to abutting land and to other local or collector roads. They provide access
within residential and commercial areas. Local roads serve local traffic and
connect residential and commercial areas with collectors.

Roadway Classifications:
This graphic provides a general illustration of different types of roadways and
their function within the transportation system. This depicts the hierarchy of
these facilities and how lower order roads typically connect with roads that are
one step above or below in the classification system. In this example, the
major arterial has access to the interstate and the minor arterial. The
collectors have access to the minor arterial and local roads.

Official State and Federal Categories
Urban and rural areas have fundamentally different characteristics, in
terms of the densities, types of land uses, travel patterns, and the way in
which all these elements are related in the classifications of highways.
Consequently, a major arterial for an urban area will look and function
differently than a major arterial in a rural area. Considering these
fundamental differences between roadways, there are separate
classifications for urban and rural localities. The state identifies six classes
of roadways in rural areas, which include rural interstate, rural principal
arterials, rural minor arterials, rural major collectors, rural minor collectors,
and rural local roads. The function of these roadways generally follows the
definitions for the classifications covered earlier. These rural roadways
have different design features than their urban counterparts and have
separate requirements attached to them. The map below illustrates the
rural classifications within Louisa County. There is a detailed inventory of
these roadways in Chapter 3, Transportation Inventories.

The Transportation and Mobility
Planning Division (TMPD), under
VDOT, is responsible for maintaining
the state’s Federal Functional
Classification System. TMPD
determines the functional
classification of a road by considering
several different factors. These
include the type of trips, expected
volume, what systems the roadway
connects and other standards
established by the Federal Highway
Administration (FHWA).

A county can request for a road to be
classified or reclassified under the
federal function classification
guidelines. The process for these
requests includes:
1. The county submits a request to
the VDOT resident administrator,
usually supported by a local
resolution.
2. The resident administrator
forwards the request to the VDOT
Transportation and Mobility
Planning Division (TMPD) for their
consideration.
3. The TMPD reviews the request
with respect to its consistency with
federal guidelines.
4. If the TMPD agrees with the
request and it complies with set
standards, then TMPD will forward
the proposal to the FHWA for
approval.
5. TMPD will notify the appropriate
persons regarding the approval or
rejection by FHWA or TMPD, and
make the changes.
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Access Management Principles
When local highways become severely congested or unsafe, the public
typically pressures local decision makers and the state’s Department of
Transportation (VDOT) for road improvements that will help alleviate the
community’s specific concerns. The most common response to these issues
is to add or widen travel lanes, install traffic signals, or build an entirely new
road. Unfortunately, these solutions come at considerable financial costs,
requiring large sums of money and several years to complete. In most
cases, the need for these improvements is premature or even preventable,
due to a lack of coordination between land use decisions and
transportation. While the volume of traffic usually receives the blame for
congestion and safety problems, the most likely culprit is poor management
of how people access the roadway.
Access management is a set of policies and standards that are intended to
address these problems, helping to preserve the quality of existing roads
and the significant public investments needed to maintain this
infrastructure. The general concept behind access management is to
manage the number and location of access points, such as driveways, onto
the public road system. Properly implementing these has several crucial
benefits. Access management can reduce traffic congestion and enhance
public safety, which equates to fewer automobile accidents. It can support
economic development by promoting the efficient movement of people
and goods. These strategies can also reduce the need for new highways
and other expensive road projects, by maximizing the performance of the
existing roads.
The following section will cover the basics behind access management,
providing County decision makers and the public with a clear understanding
of these important concepts. This will provide the tools and knowledge to
draft local policies. This will also help County officials better evaluate local
development proposals and how they affect the surrounding road system.

Access management is the systematic
control of the location, spacing,
design, and operation of entrances,
median openings, traffic signals, and
interchanges for the purpose of
providing vehicular access to land
development in a manner that
preserves the safety and efficiency of
the transportation system.

The General Assembly passed
legislation to address these growing
transportation issues. For
information on Virginia’s regulations
on access management, refer to
chapter 6, State Level Programs and
Requirements.

Access Management and Traffic
Congestion:
Route 29, north of Charlottesville,
provides an example of how
uncontrolled access can result in
traffic congestion and accidents.
While many blame through traffic for
the poor road conditions in this area,
the majority of trips (64 percent)
along this stretch of Route 29 are
local. The amount of through traffic
is minimal (10 percent).
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Roadway Capacity
Access management policies usually focus on alleviating problems with
capacity and safety. Most access management efforts focus on arterials
and major collectors, which function to carry through trips but also tend to
be overburdened with local traffic. The vast majority of congestion and
safety issues on these roadways are a result of how development occurs on
adjacent properties. As residential and commercial uses develop along
roadways, traffic congestion increases for two reasons. First, the addition
of traffic generators (residential uses) and destinations (commercial uses
and employment) means more people living and working in those areas.
This naturally causes larger amounts of traffic and increases the likelihood
of accidents. Second, without proper access management, the strain on the
existing roadway can worsen drastically.

Access management regulations are
typically based on the road
classification, which determines
standards for managing the location,
number, spacing and design of
entrances; median openings; traffic
signals; turn lanes; street
intersections; and interchanges.

The main cause for this decline in capacity and safety is based on how
vehicles turn onto and off a given highway. As a vehicle begins to turn onto
a roadway (egress turns), it takes several seconds to accelerate to the
speed of the vehicles already traveling along that road. Since it takes cars
and trucks time to reach maximum speed, the vehicles that were already on
the road need to slow down to accommodate for these turning
movements. Conversely, when a vehicle tries to leave a highway (ingress
turns), it must slow down before making the turning movement. Again,
other vehicles must slow down in order to avoid a rear collision with the
turning vehicle. As there are additional turning movements along a stretch
of road, the chance of accidents and congestion increases. Studies confirm
the impact of access management on highways, showing that a four lane
highway with good access management can carry as much traffic as a six
lane highway with poor access management. With greater spacing
between signals, where entrances and intersections are a half mile or
greater apart, there could be a 60 percent decrease in vehicle hours of
delay. Studies have also shown a direct and significant link between access
frequency and accidents.
In terms of safety, the main goal of access management policies is to better
address turning movements. When a vehicle turns, this requires the
motorist to slow down; whereas others on the road may be traveling at
higher speeds. This increases the probability of being rear-ended by others
traveling behind the decelerating vehicle. The most dangerous maneuvers
are left turns, which require the driver to pass through a lane of oncoming
traffic. These make up the vast majority of accidents in busy corridors and
can result in a higher likelihood of fatalities or serious injuries. Minimizing
the number of driveways, intersections and other access points is the main
goal of access management. The following graphics illustrate the dangers
of turning movements and the need to manage how people access the
public road system.

Turning movements and congestion:
These graphics show how a left turn
can diminish road capacity. The
image on the left shows a two-lane
road, with a vehicle taking a left turn.
As the motorist waits for oncoming
traffic to clear, a line of traffic
(queue) forms behind the turning
vehicle. With a four lane road or
turning lanes, traffic can continue to
move around a turning vehicle,
better preserving a road’s capacity.
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Turning Movements and Traffic Accidents:
The following graphics illustrate common turning movements and accidents
associated with driveways and other access points.
Left Turn Ingress: The most common
accident at access points is when
vehicles turn left onto an adjacent
property. The motorist to the rear
fails to recognize the vehicle slowing
down for the maneuver, causing a
rear-end collision. This represents 26
percent of total driveway accidents.
Left Turn Egress: The second most
common accident is when a vehicle
turns left, exiting a property. As the
driver turns onto the road, the
motorist in the far lane collides into
the passenger’s side of the turning
vehicle. This represents 24 percent
of all total driveway accidents.
Left Turn Ingress: As a driver turns
left onto an adjacent property, an
oncoming vehicle collides with the
front of the turning vehicle. This
accounts for 15 percent of all total
driveway accidents.

Right Turn Ingress: As a driver
attempts to turn right into a
driveway, the motorist to the rear
fails to slow down, colliding with the
rear of the turning vehicle. This
makes up 12 percent of all collisions.

Right Turn Egress: As a driver turns
right onto the main roadway, the
motorist in the nearest lane collides
with the driver’s side of the turning
vehicle. These collisions account for
7 percent of all accidents associated
with driveways and other access
points.
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Access Management Strategies
There are several different strategies and devices that fall under the
practice of access management. The exact approach may depend on the
specific type of road, with most efforts focused on arterials, major
collectors and other thoroughfares. The purpose of these highways is to
move vehicles quickly and efficiently. The most common approach to
preserve capacity and safety is by administering spacing standards for
entrances, intersections, and median openings that are based on the
highway classification. By spacing these access points farther apart, there
are fewer opportunities for turning movements that typically cause traffic
congestion and automobile accidents. Generally, arterials should have
larger spacing requirements, since those roads are intended to focus on
mobility. Access points and intersections can be closer together for
collectors, since those facilities have more emphasis on access. There are
several approaches to managing the spacing of these crossings and
entrances, while still providing access to adjacent properties.

Most localities allow multiple access
points within small stretches of
highway, in order to serve roadside
development. Providing access
diminishes mobility, which is
detrimental to arterials and other
major roads.
Spacing Standards:
With half mile signal spacing and
greater spacing between
intersections and entrances, there
can be a 60% decrease in vehicle
hours of delay.
Shared Entrances:
The graphic below shows different
ways of accessing properties from
the public roadway. The example at
the top shows 23 entrances for 28
separate parcels that are adjacent to
the central roadway. The lower
example illustrates a scenario of 10
entrances for 29 separate parcels,
which would better preserve capacity
and safety of the public road.

Spacing Standards:
This graphic depicts strategies for addressing spacing standards. Option B still
provides access to the major roadway, but allows greater mobility.

One strategy for limiting entrances is by having shared access. Instead of
each parcel having its own access onto the public road system, there can be
one entrance that serves several different properties. This can have a
significant impact on the number of accidents and level of congestion in an
area. If they have access between adjacent properties, people can travel to
multiple businesses without having to enter onto the public roadway. If
there are pedestrian facilities available, there may be opportunities to avoid
additional automobile trips all together.
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A frontage road is another approach to minimizing the amount of entrances
and subsequent turning movements. These are minor roadways, parallel to
and adjacent to an arterial or other major thoroughfare, whose primary
purpose is providing access to abutting properties. The access point for
frontage roads may connect with arterials or collectors. In either case, this
option can divert a significant amount of local traffic and turning
movements from the arterial road system.
While these techniques help manage the number of access points, there are
direct ways for controlling turning movements. The maneuvers that cause
the most problems are left turns. When a vehicle turns left onto or off of a
roadway, there are several conflict points, which are opportunities where
vehicles could collide. The most common approach to controlling these
movements is to install medians in the roadway, preventing vehicles from
moving across these lanes. Medians can physically block vehicles from
making several different maneuvers, channeling traffic to the desired route.
There are other options for managing access, preserving the capacity and
safety of roadways. For more information on these strategies and topics,
contact VDOT or refer to their website www.vdot.org. This website also
provides details on state requirements concerning access management.

Conflict Points:
One way of determining the safety of
an intersection is by identifying the
number of conflict points. These are
places where vehicles could
potentially cross paths. This means
there is a greater probability of
automobile accidents.

Access Management and Land Use
Aside from specific devices, there are land uses and system considerations
that help manage how vehicles access the roadway network. In most rural
communities, arterials and other major thoroughfares are flanked by
roadside commercial uses, such as strip malls, gas station, fast food
restaurants and other low-density development. This growth pattern
typically results in multiple access points, placing added pressure on the
roadway. By better matching local zoning with transportation
infrastructure, localities can help avoid the negative impacts of roadside
development.
The most intensive development should occur at major intersections, where
major roads cross. Vehicles already reduce their speeds in these areas, so
additional turning movements in these areas should have little effect on the
road’s capacity. At these intersections, the best practice is to allow higher
density development at one of the four quadrants. This helps avoid a
situation where the roadway divides a major commercial area, as opposed
to serving it. There are also benefits to traffic circulation when only one
street corner attracts the majority of traffic. Instead of having a thin strip of
commercial zoning along the roadway, the best strategy for addressing the
road network is to allow larger blocks of commercial zoning, which should
mostly take place at the intersections. This allows for creative and planned
development centers, as opposed to commercial uses crammed within a
strip of zoning along the roadway. These deeper lot developments can also
result in greater potential for creating aesthetically pleasing commercial
areas that function as regional destinations, such as a town center. This can

Frontage Road:
This graphic illustrates common
types of roads, including a frontage
road, which provides access to
business without placing additional
turning movements or local traffic
onto the arterial road system.
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also reduce the number of turning movements and create more
opportunities for pedestrian trips between businesses and other uses. For
the areas between intersections, there should be lower density commercial
uses or higher density residential uses, with access on frontage roads or
other parallel streets.
In terms of the road network, there are several strategies for
complementing these land use decisions. By having a parallel road
network, many local trips can be diverted from the central arterial, which
will be preserved for mobility purposes. Ideally, roadside development
would access these parallel and frontage roads, taking entrances off the
arterials. At the major intersections, a grid network of local streets can
serve the higher density developments in those areas. Coordinating these
general road concepts with land use decisions will preserve the existing
transportation infrastructure and help create road corridors that function
properly.

Traditional Scenario:
Communities traditionally designate a thin strip of
commercial zoning along major roadways, such as
arterials and other thoroughfares. These practices serve
as examples of poor access management, where the
quality of the road system declines prematurely. While
many communities already have development and access
in place, some rural communities still have corridors that
remain undeveloped. These are critical opportunities to
implement new strategies before the demand for growth
occurs.

Intersection Development:
While most development in road
corridors should occur at major
intersections, access points must
have proper spacing from the
functional boundaries of the
intersection. The standards for
spacing can be found in the AASHTO
Green Book.

Preferred Scenario:
The preferred scenario establishes a connected network
of roads, which assigns different types of trips to the
appropriate road. The arterials function to provide
mobility, while the parallel roads carry local trips. By
coordinating land use decisions with these infrastructure
improvements, the community can preserve land,
improve the movement of traffic, increase public safety,
provide opportunities for attractive development and
save public resources in the long term.
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