Chapter 7: Bicycle & Pedestrian Plan

CHAPTER HIGHLIGHTS

Introduction

The concept of Functional Classes for the bicycle and
pedestrian networks was introduced in Chapter 4, followed
by an inventory of the networks in Chapter 5. In this Chapter,
these two concepts are combined with potential projects and
developed into a future Plan. While the bicycle and
•
pedestrian networks are distinct and have different
•
operational requirements, they do share many similarities and
•
can be treated together. In particular, they share the Multi-Use Path Functional Class and can have similar
treatments at intersections.
•
•
•

Introduction
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The purpose of this Regional Multimodal Plan is to define the future networks for all transportation modes
so that all potential projects may be displayed and reviewed together, and so that the appropriate right-ofway may be identified and planned for. A key component of this planning task is to define the Functional
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Class for each proposed project. Unlike the auto network, the bicycle and pedestrian networks do not
feature specific cross-sections for each Functional Class. This Chapter presents general design guidance
instead of specific cross-sections.

Bicycle & Pedestrian Networks General Design Guidance
General Design Guidance for the Bicycle Network
Design guidance for all types of bicycle facilities is provided at the national and state levels. Guidance for
infrastructure is provided at the national level by the AASHTO Guide to Bikeway Facilities and by the
NACTO Urban Bikeway Design Guide. Both guides provide detailed design standards with an emphasis
on flexibility in design to encourage sensitivity to local context in travelers’ needs. TxDOT has endorsed
both guides, and has collated their guidance and standards into their own Opportunities for TxDOT’s
Bicycle Program. National-level guidance on pavement markings, signs, and traffic signals is provided by
the Manual on Uniform Traffic Control Devices (MUTCD).

All the guidebooks recommend a minimum bike lane width of 4 feet, but 5 feet is common and 6 feet is
desirable. Bike lanes should be as wide as possible to allow bikes to ride side by side, but where the bike
lane is not protected by an insurmountable barrier, the width may be reduced to discourage vehicles from
illegally driving or parking in the bike lanes. TxDOT guidance calls for either a 5 foot bike lane or a shared
outside lane with a width of 14 feet.
The MUTCD specifies that painted buffer strips be marked with solid white lines. Buffers should be at
least 18 inches wide. If the buffer strip is 36 inches or wider, it should have interior diagonal cross hatching
or chevron markings.
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Table 7-1 summarizes the recommendations for right-of-way (ROW) considerations by street Functional
Class. Minimum ROW is based on 4 lanes for Major Arterials, 3 lanes (two travel lanes and a center turn
lane) for Minor Arterials, and 2 lanes for Collectors and Local streets.
Table 7-1: Summary of ROW Recommendations by Functional Class

General Design Guidance for the Pedestrian Network
Bicycles are defined as vehicles and are therefore entitled to the use of the street, so bicycle facility design
is treated in a similar manner as the auto network street design. Conversely, pedestrian facilities are defined
to separate pedestrians from vehicle traffic, and so the design standards are markedly different. Guidance
for the pedestrian network as provided by the AASHTO Guide for the Planning, Design, and Operation of
Pedestrian Facilities and the TxDOT Handbook for Bicycle and Pedestrian Accommodation therefore
provides more guidance on the provision of pedestrian facilities than on their design. In fact, the TxDOT
handbook is published by the Environmental Division
(responsible for the Transportation Enhancements
program) rather than the Design Division.
In general, design guidance for the pedestrian network
relates to the Sidewalk Functional Classes. Sidewalks
are generally specified at a minimum of 5 feet wide.
New construction multi-use trails are specified with
widths of up to 12 feet. Curb ramps for ADA
compliance are required for all sidewalks.

Other Design Features for the Bicycle & Pedestrian Networks
Because of the vulnerability of bicycles and pedestrians, several additional design features in their networks
are appropriate to properly and safely manage the interactions between all the networks.
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Intersection Treatments
There is a conflict between curbside conventional bike lanes and right turning autos at intersections. The
state-of-the-practice for mitigating the
conflict is to shift the bike lane to the left side Figure 7-1: Conventional Treatment of Bike Lanes at an Intersection
of the turn lane, as shown in Figure 7-1.
This is the conventional treatment as
recommended in Federal and State design
guidance, but it creates a weaving movement
between autos and bicycles prior to the
intersection. On intersection approaches
with right turn only lanes, the bike lane
should be transitioned to a through bike
lane to the left of the right turn only lane, or
a combined bike lane/turn lane should be
used if available road space does not permit
a dedicated bike lane. On intersection
approaches with no dedicated right turn only
lane, the buffer markings should transition to
a conventional dashed line. Where the bike
lane has merging movement approaching the
intersection, the recommendation is to dash
the lane stripe 50 to 200 feet in advance.

A
is a design intended to avoid this conflict by carrying the bike lane through the
intersection while still preserving
Figure 7-2: Protected Intersection
its separation from car traffic.
The
protected
intersection,
shown in Figure 7-2, has two
main features: corner islands and
the backset stop bar. The corner
islands direct cars into a wider
turn. This places the vehicle at a
90° angle to the cross street
before its crosswalk, so bicycles
or pedestrians in the crosswalk
are more visible. Turning cars
7-4 | K T M P O R E G I O N A L M U L T I M O D A L P L A N

also have room to stop without blocking through traffic.
The backset stop bar places the car stopping line behind the bike lane at the intersection. Like the corner
island, the setback places the vehicle at a 90° angle to the cross street to improve visibility. The setback
also provides more room within the intersection.

Curbside Treatments
Outboard bike lanes, shared use streets, bike boulevards, and other
infrastructure types that place bicycles close to the curbside should
consider the effect of gutter seams, drainage inlets, grates, and utility
covers. Grates in particular have the potential to trap bicycle tires if
they are not properly designed.
Although Federal and State design guidelines do not mention this
issue, anything which encroaches on bike lanes should be flush and
designed to cause no conflicts with bicycle tires.

Bicycle Parking
Bicycle parking is a related issue that is recognized in the AASHTO guide. The Association of Pedestrian
and Bicycle Professionals (APBP) have also contributed guidance with their publication Essentials of Bike
Parking. The APBP guide defines four criteria for practical and usable bike racks for parking:
•
•
•
•

Supports the bike upright without stressing the wheels.
Accommodates a variety of bikes and attachments.
Allows locking of the frame and at least one wheel with a single Ulock.
Proper use is intuitive, not needing extensive instructions to operate.

The APBP guide recommends two types of bike racks as meeting these criteria,
and lists other types of racks as not meeting the criteria and as not recommended
for use.
The two types of bike racks which are recommended by the APBP guide are the Inverted U and the Post
& Ring types, as shown in Figure 7-3.
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Figure 7-3: APBP-Recommended Bike Rack Types

Both these types of bike racks meet the criteria by providing a solid locking surface and keeping the bike’s
wheels on the ground. A wide variety of bikes are accommodated by their simple design, and several ways
to attach a U-lock to the frame, wheel, and rack are accommodated.
Figure 7-4: Recommended Installation Setbacks for Bike Racks

Recommended setbacks between the bike rack, walls, and the street are
shown in Figure 7-4. These setbacks are defined by the bike rack
manufacturer, and are listed on the Maintenance Agreement and
Installation Guide for bike racks by the City of San Antonio.
Requirements of the MUTCD are that a bicycle parking space should be a
minimum of 2 feet wide and 6 feet long. Parallel racks should be at least
30 inches apart; and if they are 48 inches apart the rack may be considered
as serving two bikes (one on each side).
The types of bike parking racks which are not recommended include the schoolyard rack and wheel well
racks, which do not provide sufficient support points or locking points, wave racks and bollard racks, which
are not intuitive to use, and types such as the swing arm, spiral, and coat hanger, which in practice
accommodate only limited types of bikes and are cumbersome to use.
Pavement Treatments
The MUTCD allows for the use of color to distinguish special - use lanes, and green is specified as the
preferred color for bicycle lanes. Color is intended to “…enhance the conspicuity of where bicyclists are
required to operate, and areas of the bicycle lane where bicyclists and other roadway traffic might have
potentially conflicting weaving or crossing movements.” Dashes of color may also be used to highlight
weaving movements, as when a curbside bike lane crosses to the left of a dedicated right turn lane.
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Green pavement marking a protected intersection has been
constructed at Ross St. and Bizzell St. on the Texas A&M
University main campus in College Station. This installation
features an experimental treatment of luminous paint that is
intended to make them glow in the dark. The paint absorbs solar
energy during the day and glows with a soft light during the
night.

Potential Bicycle & Pedestrian Projects
The listing of potential bicycle and pedestrian projects is developed from the KTMPO 2040 Metropolitan
Transportation Plan (MTP) and from public input on desired projects which was received through the
KTMPO website.
A listing of potential projects which are identified by the MTP as funded is provided in Table 7-2. Table
7-3 lists the remaining projects in the region for which funding has not been identified. Projects sourced
from the public through the KTMPO website are listed in Table 7-4.
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Table 7-2: Bicycle & Pedestrian Projects Listed in the 2040 MTP as Funded
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Table 7-3: Bicycle & Pedestrian Projects Listed in the 2040 MTP as Unfunded
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Table 7-4: Bicycle & Pedestrian Projects Sourced from Public Input from the KTMPO Website
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Future Bicycle & Pedestrian Networks
The potential projects as listed in Table 7-2 through Table 7-4 have been included in the future network,
as shown for the region in Figure 7-5. Insets to show better detail of projects are included as Figure 7-6
for the western area and Figure 7-7 for the eastern area. For clarity, the existing sidewalk network is not
shown in these Figures.
All Figures show the existing 2017 facilities and the proposed projects for upgrades to existing facilities
and for construction of new facilities. The alignments of new construction facilities are presented as
approximations for planning purposes, and are not intended to represent the final alignments or to constrain
KTMPO member jurisdictions in any way.
The key purpose of the Bicycle & Pedestrian Plan is to identify future projects so that right-of-way can be
planned for. Supporting this purpose, the Plan is coded with all projects defined by KTMPO and by its
member jurisdictions, not just the projects which have been identified as funded in the previous Mobility
2040 MTP. This listing has been developed as an input into the updated KTMPO MTP for the year 2045.
One of the functions of the 2045 MTP will be to prioritize the listing of projects and to balance them against
the anticipated available funding to derive funded and unfunded project listings.
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Figure 7-5: Future Bicycle & Pedestrian Plan for the Region
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Figure 7-6: Future Bicycle & Pedestrian Plan for the Western Area
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Figure 7-7: Future Bicycle & Pedestrian Plan for the Eastern Area
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Summary
Based on the definitions of Functional Class for the bicycle and pedestrian networks, general design
guidance for facilities and for other features such as intersection treatments, curbside treatments, bike
parking, and pavement coloring was listed. Specific details depend on several factors, including the
physical characteristics of the street, traffic volumes, mix of multimodal traffic, safety considerations, local
standards and preferences, and funding. Therefore, the treatments presented in this Bicycle & Pedestrian
Plan are meant as guidance for typical conditions, and should be refined as needed for each specific project.
Potential projects for this Bicycle & Pedestrian Plan are derived from the previous Mobility 2040 MTP and
from public input received through the KTMPO website. At this stage of the planning process, the project
list includes all projects, regardless of their source or of any designation as funded or unfunded in the
previous MTP.
Typical construction costs for bicycle and pedestrian facilities are listed in Table 7-5. Construction costs
can vary significantly based on site geologic conditions, drainage, subsurface utilities, and materials
specifications. Environmental and social considerations can also have a significant impact on project costs.
Table 7-5: Typical Construction Costs for Bicycle & Pedestrian Projects
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The costs for projects listed in Table 7-5 are sourced from the Pedestrian and Bicycle Information Center,
which has compiled almost 2,000 observations of built projects referenced by the Robert Wood Johnson
Foundation’s Active Living Research Program and the Federal Highway Administration (FHWA). The
costs are often reported with a wide range of values, with the high-end costs reaching ten to one hundred
times the low-end cost. The exceptionally wide range in the estimates means that the resultant costs for
projects listed in the table cannot be considered as reliable or appropriate for budget estimates, but can be
valuable in comparing the relative costs of different types of projects. A general observation is that costs
for bicycle and pedestrian infrastructure are consistently only a small fraction of the costs of street
infrastructure.
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