
D-1  [Bicycle Design Guidelines]

Buffered Bike Lane



2013

[Bicycle Design Guidelines]  D-2 

Appendix D
Bicycle Design Guidelines

Chapter Contents

Introduction

Facility Continuum

Shared Roadways

Separated Bikeways

Bikeways at Intersections

Bridges

Signalized Intersections

Bikeway Signing

Retrofitting Existing 
Streets to Add Bikeways

Multi-Use Trails

Trail Crossings

Bikeway Support and 
Maintenance

IntroductIon
The sections that follow serve as a sampling of 
bikeway and trail design treatments and provide 
guidelines for their development. The guidelines 
are not, however, a substitute for a more thorough 
evaluation by a landscape architect or engineer 
during implementation. Some improvements may also 
require cooperation with the NCDOT for specific design 
solutions. The following standards and guidelines are 
referred to in this guide. 

• The Federal Highway Administration’s Manual 
on Uniform Traffic Control Devices (MUTCD) is 
the primary source for guidance on lane striping 
requirements,  signal warrants, and recommended 
signage and pavement markings.

• American Association of State Highway and 
Transportation Officials (AASHTO) Guide for the 
Development of Bicycle Facilities, updated in 
June 2012 provides guidance on dimensions, use, 
and layout of specific bicycle facilities. 

• The National Association of City Transportation 
Officials’ (NACTO) 2012 Urban Bikeway Design 
Guide is the newest publication of nationally 
recognized bikeway design standards, and offers 
guidance on the current state of the practice 

designs, including bicycle boulevards. All of the 
NACTO treatments are in use internationally and in 
many cities around the US. Not all treatments are 
correspondingly recognized in AASHTO or MUTCD 
as of August, 2013, however, so certain treatments 
may not be permitted on state roads. NCDOT 
currently adheres to AASHTO, MUTCD, and the 
Complete Streets Planning and Design Guidelines.

• Meeting the requirements of the Americans 
with Disabilities Act (ADA) is an important part 
of any bicycle  facility project. The United States 
Access Board’s proposed Public Rights-of-Way 
Accessibility Guidelines (PROWAG) and the 
2010 ADA Standards for Accessible Design (2010 
Standards) contain standards and guidance for 
the construction of accessible facilities. 

• The 2012 NCDOT Complete Streets Planning and 
Design Guidelines offer state-specific guidance 
on bicycle facilities and provide additional 
contextual guidance for appropriate application. 

Should the national standards be revised in the 
future and result in discrepancies with this chapter, 
the national standards should prevail for all design 
decisions. 

The Pedestrian and Bicycle Information Center, NACTO, 
AASHTO, the MUTCD, nationally recognized bikeway standards, 
and other sources have all informed the content of this chapter.
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FacIlIty contInuum
The following continuum illustrates the range of 
bicycle facilities commonly applicable to various 
settlement types in the Albemarle region.  This 
continuum guided the facility recommendations of 
this plan and can be used to confirm and refine the 
recommendations for specific corridors as they are 
implemented. Engineering judgment, traffic studies, 
previous municipal planning efforts, community input, 
and local context should also be used to refine criteria 

when developing bicycle facility recommendations 
for a particular street. In some corridors, it may be 
desirable to construct facilities to a higher level of 
treatment than those recommended in relevant 
planning documents in order to enhance user safety 
and comfort. In other cases, existing and/or future 
motor vehicle speeds and volumes may not justify 
the recommended level of separation, and a less 
intensive treatment may be acceptable. 
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Shared roadwayS
On shared roadways, bicyclists and motor vehicles use 
the same roadway space. These facilities are typically 
used on roads with low speeds and traffic volumes, 
however they can be used on higher volume roads 
with wide outside lanes or shoulders. A motor vehicle 
driver will usually have to cross over into the adjacent 
travel lane to pass a bicyclist, unless a wide outside 
lane or shoulder is provided.

Shared roadways employ a large variety of treatments 
from simple signage and shared lane markings to more 
complex treatments including directional signage, 
traffic diverters, chicanes, chokers, and/or other traffic 
calming devices to reduce vehicle speeds or volumes. 

BIcycle BoulevardS
Bicycle boulevards are a special class of shared 
roadways designed for a broad spectrum of bicyclists. 
They are low-volume local streets where motorists 
and bicyclists share the same travel lane. Treatments 
for bicycle boulevards are selected as necessary to 
create appropriate automobile volumes and speeds, 
and to provide safe crossing opportunities of busy 
streets.

Marked Shared Roadway

Bicycle Boulevards

Signed Shared Roadway
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MUTCD D11-1

SIgned Shared roadway
Description
Signed Shared Roadways are facilities shared with 
motor vehicles. They are typically used on roads with 
low speeds and traffic volumes, however can be 
used on higher volume roads with wide outside lanes 
or  shoulders. A motor vehicle driver will usually have 
to cross over into the adjacent travel lane to pass 
a bicyclist, unless a wide outside lane or shoulder is 
provided. 

Additional 
References and 
Guidelines
NCDOT. (2012). Complete 

Streets Planning and Design 

Guidelines. AASHTO. (2012).  

AASHTO. (2012). Guide for 

the Development of Bicycle 

Facilities. FHWA. (2009). 

Manual on Uniform Traffic 

Control Devices.

Materials and 
Maintenance
Maintenance needs for 
bicycle wayfinding signs 
are similar to other signs, 
and will need periodic 
replacement due to 
wear.

Discussion
Signed Shared Roadways serve either to provide continuity with other bicycle facilities (usually bike lanes) or to 
designate preferred routes through high-demand corridors.

This configuration differs from a Bicycle Boulevard due to a lack of traffic calming, wayfinding, pavement markings 
and other enhancements designed to provide a higher level of comfort for a broad spectrum of users.

Guidance
Lane width varies depending on roadway 
configuration.

Bicycle Route signage (D11-1) should be applied at 
intervals frequent enough to keep bicyclists informed 
of changes in route direction and to remind motorists 
of the presence of bicyclists. Commonly, this includes 
placement at:

• Beginning or end of Bicycle Route.
• At major changes in direction or at intersections 

with other bicycle routes.
• At intervals along bicycle routes not to exceed ½ 

mile.

NaturalNatural

FarmlandFarmland

HamletHamlet

VillageVillage

TownTown

CityCity
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Shared lane markIngS

Guidance
• In constrained conditions, preferred placement is 

in the center of the travel lane to minimize wear 
and promote single file travel. 

• Markings are generally not appropriate on streets 
that have a speed limit above 35 mph.

• Minimum placement of SLM marking centerline 
is 11 feet from edge of curb where on-street 
parking is present, 4 feet from edge of curb 
with no parking. If parking lane is wider than 
7.5 feet, the SLM should be moved further out 
accordingly.

Description
A marked shared roadway is a general purpose travel 
lane marked with shared lane markings (SLM) used 
to encourage bicycle travel and proper positioning 
within the lane. Shared lane markings are also called 
‘Sharrows’.

In constrained conditions, the SLMs are placed in 
the middle of the lane to discourage unsafe passing 
by motor vehicles. On a wide outside lane, the SLMs 
can be used to promote bicycle travel to the right 
of motor vehicles.  In all conditions, SLMs should be 
placed outside of the door zone of parked cars.

Additional 
References and 
Guidelines
NCDOT. (2012). Complete 

Streets Planning and Design 

Guidelines. AASHTO. (2012). 

Guide for the Development of 

Bicycle Facilities.  

FHWA. (2009). Manual on 

Uniform Traffic Control 

Devices. 

NACTO. (2012).  Urban 

Bikeway Design Guide.

Materials and 
Maintenance
Placing SLMs between 
vehicle tire tracks will 
increase the life of the 
markings and minimize 
the long-term cost of 
the treatment.

Discussion
Bike Lanes should be considered on roadways with outside travel lanes wider than 15 feet, or where other lane 
narrowing or removal strategies may provide adequate road space. SLMs shall not be used on shoulders,  in 
designated Bike Lanes, or to designate Bicycle Detection at signalized intersections. (MUTCD 9C.07). 

MUTCD R4-11 
(optional)

When placed adjacent to 
parking, SLMs should be outside 
of  the “Door Zone”

Minimum placement is 11’ from 
curb

Placement 
in center of 
travel lane is 
preferred in 
constrained 
conditions

MUTCD D11-1 
(optional)

NaturalNatural

FarmlandFarmland

HamletHamlet

VillageVillage

TownTown

CityCity

Beach DistrictBeach District
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BIcycle Boulevard

Discussion
Bicycle boulevard retrofits to local streets are typically located on streets without existing signalized accommodation 
at crossings of collector and arterial roadways. Without treatments for bicyclists, these intersections can become 
major barriers along the bicycle boulevard and compromise safety.  

Curb Extensions shorten 
pedestrian crossing 
distance.Speed Humps 

manage driver 
speed.

Enhanced Crossings 
use signals, beacons, 
and road geometry to 
increase safety at major 
intersections.

Partial Closures and other 
volume management 
tools limit the number 
of cars traveling on the 
bicycle boulevard.

Mini Traffic Circles slow 
drivers in advance of 
intersections.

Guidance
• Signs and pavement markings are the minimum 

treatments necessary to designate a street as a 
bicycle boulevard. 

• Bicycle boulevards should have a maximum 
posted speed of 25 mph.  Use traffic calming to 
maintain an 85th percentile speed below 22 mph.

• Implement volume control treatments based 
on the context of the bicycle boulevard, using 
engineering judgment. Target motor vehicle 
volumes range from 1,000 to 3,000 vehicles per 
day.

• Intersection crossings should be designed to 
enhance safety and minimize delay for bicyclists.

Description
Bicycle boulevards are low-volume, low-speed 
streets modified to enhance bicyclist comfort 
by using treatments such as signage, pavement 
markings, traffic calming and/or traffic reduction, and 
intersection modifications. These treatments allow 
through movements of bicyclists while discouraging 
similar through-trips by non-local motorized traffic. 

Materials and 
Maintenance
Vegetation should be 
regularly trimmed to  
maintain visibility and 
attractiveness.

Additional 
References and 
Guidelines
Alta Planning + Design and 

IBPI. (2009). Bicycle Boulevard 

Planning and Design 

Handbook.  
BikeSafe. (No Date). Bicycle 
countermeasure selection 
system.  
Ewing, Reid. (1999). Traffic 
Calming: State of the 
Practice. 
Ewing, Reid and Brown, 
Steven. (2009). U.S. Traffic 
Calming Manual.

Signs and Pavement Markings 
identify the street as a bicycle 
priority route.

NaturalNatural

FarmlandFarmland
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VillageVillage

TownTown

CityCity

Beach DistrictBeach District



2013

[Bicycle Design Guidelines]  D-8 

Separated BIkewayS
Designated exclusively for bicycle travel, separated 
bikeways are segregated from vehicle travel lanes by 
striping, and can include pavement stencils and other 
treatments. Separated bikeways are most appropriate 
on arterial and collector streets where higher traffic 
volumes and speeds warrant greater separation.

Separated bikeways can increase safety and promote 
proper riding by:

• Defining road space for bicyclists and motorists, 
reducing the possibility that motorists will stray into 
the bicyclists’ path.

• Discouraging bicyclists from riding on the 
sidewalk.

• Reducing the incidence of wrong way riding.
• Reminding motorists that bicyclists have a right to 

the road.

paved ShoulderS
Roadways with paved, striped shoulders (4’+) wide 
enough for bicycle travel are suitable for bicycle travel 
in rural areas with low traffic volumes. Paved shoulders 
should be reconditioned into full bike lanes when a 
roadway is completed with curb and gutter. This type 
of treatment is not typical in urban areas and should 
only be used  in cities or towns where constraints exist.

Longitudinal rumble strips in paved shoulders are 
difficult for cyclists to traverse and can prevent 
them from using the facility. Rumble strips are not 
recommended on shoulders along a bike network 
unless there is a minimum clear path of 4 ft from the 
rumble strip to the outside edge of a paved shoulder, or 

5 ft to the adjacent curb, guardrail, or other obstacle. 
In addition, periodic gaps in rumble strips should be 
provided to allow bicyclists to move across the rumble 
strip pattern as needed. Gaps shouldbe 12’ in length 
and spaced at intervals of 40 to 60 feet. For additional 
guidance, see AASHTO 4.5.2 Rumble Strips.

Buffered Bike Lanes

Bicycle Lanes

Cycle Tracks
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BIcycle laneS
Guidance
• 4 foot minimum when no curb and gutter is 

present. 
• 5 foot minimum when adjacent to curb and 

gutter or 3 feet more than the gutter pan width if 
the gutter pan is wider than 2 feet.

• 14.5 foot preferred from curb face to edge of bike 
lane. (12 foot minimum).

• 7 foot maximum width for use adjacent to arterials 
with high travel speeds. Greater widths may 
encourage motor vehicle use of bike lane. 

• Commercial driveways should be limited where 
bike lanes are installed.

Description
Bike lanes designate an exclusive space for bicyclists 
through the use of pavement markings and signage. 
The bike lane is located adjacent to motor vehicle 
travel lanes and is used in the same direction as motor 
vehicle traffic. Bike lanes are typically on the right side 
of the street, between the adjacent travel lane and 
curb, road edge or parking lane.  

Many bicyclists, particularly less experienced riders, 
are more comfortable riding on a busy street if it has a 
striped and signed bikeway than if they are expected 
to share a lane with vehicles.

Materials and 
Maintenance
Paint can wear more 
quickly in high traffic 
areas or in winter 
climates. Bicycle lanes 
should be cleared 
of snow through 
routine snow removal 
operations.

Discussion
Wider bicycle lanes are desirable in certain situations such as on higher speed arterials (45 mph+) where use of a 
wider bicycle lane would increase separation between passing vehicles and bicyclists. Appropriate signing and 
stenciling is important with wide bicycle lanes to ensure motorists do not mistake the lane for a vehicle lane or 
parking lane. Consider Buffered Bicycle Lanes when further separation is desired.

Additional 
References and 
Guidelines
NCDOT. (2012). Complete 

Streets Planning and Design 

Guidelines.  

AASHTO. (2012). Guide for 

the Development of Bicycle 

Facilities. FHWA. (2009). 

Manual on Uniform Traffic 

Control Devices. 

NACTO. (2012).  Urban 

Bikeway Design Guide.

6” white line

3’ minimum 
ridable surface 
outside of gutter 
seam

MUTCD R3-
17 (optional)

4” white line or 
parking “Ts”

14.5’ preferred

NaturalNatural

FarmlandFarmland

HamletHamlet

VillageVillage

TownTown

CityCity

Beach DistrictBeach District



2013

[Bicycle Design Guidelines]  D-10 

BuFFered BIcycle laneS

Guidance
• Where bicyclist volumes are high or where bicyclist 

speed differentials are significant, the desired 
bicycle travel area width is 7 feet.

• Buffers should be at least 2 feet wide. If 3 feet or 
wider, mark with diagonal or chevron hatching.  
For clarity at driveways or minor street crossings, 
consider a dotted line for the inside buffer 
boundary where cars are expected to cross.

Materials and 
Maintenance
Paint can wear 
more quickly in 
high traffic areas or 
in winter climates. 
Bicycle lanes should 
be cleared of snow 
through routine 
snow removal 
operations.

Discussion
Frequency of right turns by motor vehicles at major intersections should determine whether continuous or truncated 
buffer striping should be used approaching the intersection. Commonly configured as a buffer between the 
bicycle lane and motor vehicle travel lane, a parking side buffer may also be provided to help bicyclists avoid 
the ‘door zone’ of parked cars.

Additional 
References and 
Guidelines
AASHTO. (2012). Guide 

for the Development of 

Bicycle Facilities.  

FHWA. (2009). Manual on 

Uniform Traffic Control 

Devices. (3D-01) 

NACTO. (2012).  Urban 

Bikeway Design Guide. 

Description
Buffered bike lanes are conventional bicycle lanes 
paired with a designated buffer space, separating 
the bicycle lane from the adjacent motor vehicle 
travel lane and/or parking lane. Buffered bike lanes 
are allowed as per MUTCD guidelines for buffered 
preferential lanes (section 3D-01).

Buffered bike lanes are designed to increase the 
space between the bike lane and the travel lane 
or parked cars. This treatment is appropriate for bike 
lanes on roadways with high motor vehicle traffic 
volumes and speed, adjacent to parking lanes, or a 
high volume of truck or oversized vehicle traffic. 

Parking side buffer designed to 
discourage riding in the “door 
zone”

Color may be used to discourage 
motorists from entering the 
buffered lane

MUTCD R3-17 
(optional)
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BIke lane adjacent to on-Street Back-In dIagonal parkIng
may be a learning curve for some drivers, back-in 
diagonal parking is typically an easier maneuver than 
conventional parallel parking.

Guidance
• 5 foot minimum marked width of bike lane.
• Parking bays are sufficiently long to accommodate 

most vehicles (so vehicles do not block bike lane).

Description
In certain areas with high parking demand such as 
urban commercial areas, diagonal parking can be 
used to increase parking supply. 

Back-in diagonal parking improves sight distances 
between drivers and bicyclists when compared to 
conventional head-in diagonal parking. Back-in 
diagonal parking provides other benefits including 
loading and unloading of the trunk at the curb rather 
than in the street, passengers (including children) 
are directed by open doors towards the curb and 
there is no door conflict with bicyclists. While there 

Materials and 
Maintenance
Paint can wear more 
quickly in high traffic 
areas or in winter 
climates. Bicycle lanes 
should be cleared 
of snow through 
routine snow removal 
operations.

Discussion
Conventional front-in diagonal parking is not compatible or recommended in conjunction with high levels of 
bicycle traffic or with the provision of bike lanes, as drivers backing out of conventional diagonal parking have 
limited visibility of approaching bicyclists.

Additional 
References and 
Guidelines
AASHTO. (2012). Guide for 

the Development of Bicycle 

Facilities. 

NaturalNatural

FarmlandFarmland

HamletHamlet

VillageVillage

TownTown

CityCity

Beach DistrictBeach District
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MUTCD R3-
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2013

[Bicycle Design Guidelines]  D-12 

cycle trackS
Guidance
Cycle tracks should ideally be placed along streets 
with long blocks and few driveways or mid-block 
access points for motor vehicles. 

One-Way Cycle Tracks

• 7 foot recommended minimum to allow passing. 5 
foot minimum width in constrained locations.

Two-Way Cycle Tracks

• Cycle tracks located on one-way streets have 
fewer potential conflict areas than those on two-
way streets. 

• 12 foot recommended minimum for two-way 
facility. 8 foot minimum in constrained locations.

Description
A cycle track is an exclusive bike facility that combines 
the user experience of a separated path with the on-
street infrastructure of a conventional bike lane. A 
cycle track is physically separated from motor traffic 
and distinct from the sidewalk. Cycle tracks have 
different forms but all share common elements—
they provide space that is intended to be exclusively 
or primarily used by bicycles, and are separated 
from motor vehicle travel lanes, parking lanes, and 
sidewalks.

Raised cycle tracks may be at the level of the adjacent 
sidewalk or set at an intermediate level between the 
roadway and sidewalk to separate the cycle track 
from the pedestrian area. 

Materials and 
Maintenance
In cities with winter 
climates, barrier 
separated and 
raised cycle tracks 
may require special 
equipment for snow 
removal.

Discussion
Special consideration should be given at transit stops to manage bicycle and pedestrian interactions. Driveways 
and minor street crossings are unique challenges to cycle track design. Parking should be prohibited within 30 feet 
of the intersection to improve visibility. Color, yield markings and “Yield to Bikes” signage should be used to identify 
the conflict area and clarify bicyclist right-of-way.  

Additional 
References and 
Guidelines
NACTO. (2012).  Urban 

Bikeway Design Guide.

Cycle track can 
be raised or at 
street level

The cycle track 
should be located 
between the 
parking lane and the 
sidewalk 

3’ parking 
buffer

If possible, separate cycle 
track and pedestrian zone 
with a furnishing area

NaturalNatural
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BIkewayS at InterSectIonS
Intersections are junctions at which different modes 
of transportation meet and facilities overlap.  An 
intersection facilitates the interchange between 
bicyclists, motorists, pedestrians and other modes in 
order to advance traffic flow in a safe and efficient 
manner. Designs for intersections with bicycle facilities 
should reduce conflict between bicyclists (and other 
vulnerable road users) and vehicles by heightening 
the level of visibility, denoting clear right-of-way and 
facilitating eye contact and awareness with other 
modes. Intersection treatments can improve both 
queuing and merging maneuvers for bicyclists, and 
are often coordinated with timed or specialized 
signals.

The configuration of a safe intersection for bicyclists 
may include elements such as color, signage, 
medians, signal detection and pavement markings. 
Intersection design should take into consideration 
existing and anticipated bicyclist, pedestrian, and 
motorist movements. In all cases, the degree of mixing 
or separation between bicyclists and other modes is 
intended to reduce the risk of crashes and increase 
bicyclist comfort. The level of treatment required 
for bicyclists at an intersection will depend on the 
bicycle facility type used, whether bicycle facilities 
are intersecting, and the adjacent street function and 
land use.

Bike Boxes

Colored Bike Lanes in Conflict Areas
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colored BIke laneS In conFlIct areaS

Guidance
• Green colored pavement was given interim 

approval by the Federal Highways Administration 
in March 2011. See interim approval for specific 
color standards.

• The colored surface should be skid resistant and 
retro-reflective.

• A “Yield to Bikes” sign should be used at 
intersections or driveway crossings to reinforce 
that bicyclists have the right-of-way in colored 
bike lane areas. 

Discussion
Evaluations performed in Portland, OR, St. Petersburg, 
FL and Austin, TX found that significantly more 
motorists yielded to bicyclists and slowed or stopped 
before entering the conflict area after the application 
of the colored pavement when compared with an 
uncolored treatment.

Description
Colored pavement within a bicycle lane increases 
the visibility of the facility and reinforces priority of 
bicyclists in conflict areas.

Variant of  
R10-15 or R1-5

Normal white dotted 
edge lines should 
define colored 
space

Materials and 
Maintenance
Because the 
effectiveness of 
markings depends 
entirely on their visibility, 
maintaining markings 
should be a high 
priority.

Additional 
References and 
Guidelines
FHWA. (2011). Interim 

Approval (IA-14) has been 

granted. Requests to use 

green colored pavement 

need to comply with the 

provisions of Paragraphs 14 

through 22 of Section 1A.10 

NACTO. (2012).  Urban 

Bikeway Design Guide. 
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Guidance
• 14’ minimum depth

• A “No Turn on Red” (MUTCD R10-11) sign shall 
be installed overhead to prevent vehicles from 
entering the Bike Box.

• A “Stop Here on Red” sign should be post-
mounted at the stop line to reinforce observance 
of the stop line.

• A “Yield to Bikes” sign should be post-mounted 
in advance of and in conjunction with an egress 
lane to reinforce that bicyclists have the right-of-
way going through the intersection.

• An ingress lane should be used to provide access 
to the box.

• A supplemental “Wait Here” legend can be 
provided in advance of the stop bar to increase 
clarity to motorists.

BIke BoxeS
Description
A bike box is a designated area located at the head 
of a traffic lane at a signalized intersection that 
provides bicyclists with a safe and visible space to 
get in front of queuing motorized traffic during the red 
signal phase. Motor vehicles must queue behind the 
white stop line at the rear of the bike box.

Discussion
Bike boxes should be placed only at signalized 
intersections, and right turns on red shall be prohibited 
for motor vehicles. Bike boxes should be used in 
locations that have a large volume of bicyclists and 
are best utilized in central areas where traffic is usually 
moving more slowly. Prohibiting right turns on red 
improves safety for bicyclists yet does not significantly 
impede motor vehicle travel.

May be combined with intersection 
crossing markings and colored bike 
lanes in conflict areas 

Colored pavement can 
be used in the box for 
increased visibility

R10-11

R10-6a

Wide stop lines used 
for increased visibility

If used, colored pavement should 
extend 50’ from the  intersection

R10-15 variant 
or similar

Materials and 
Maintenance
Because the 
effectiveness of 
markings depends 
entirely on their visibility, 
maintaining markings 
should be a high 
priority.

Additional 
References and 
Guidelines
NCDOT. (2012). Complete 

Streets Planning and Design 

Guidelines.  

NACTO. (2012).  Urban 

Bikeway Design Guide. 

FHWA. (2011). Interim 

Approval (IA-14) has been 

granted. 

NaturalNatural
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SIgnalIzed InterSectIonS
Signals and beacons facilitate bicyclist crossings of 
roadways. Flashing amber warning beacons can be 
utilized at unsignalized intersection crossings. Push 
buttons, signage, and pavement markings may be 
used to supplement these facilities for both bicyclists 
and motorists.

Determining which type of signal or beacon to use 
for a particular intersection depends on a variety of 
factors. These include speed limits, Average Daily 
Traffic (ADT), anticipated bicycle crossing traffic, 
and the configuration of planned or existing bicycle 
facilities. Signals may be necessary as part of the 
construction of a protected bicycle facility such as 
a cycle track with potential turning conflicts, or to 
decrease vehicle or pedestrian conflicts at major 
crossings. An intersection with bicycle signals may 
reduce stress and delays for a crossing bicyclist, and 
discourage illegal and unsafe crossing maneuvers.

Bicycle Detection and Actuation

Beacons for Bikeways

BrIdgeS
Bicycle facilities should be accommodated on all 
bridges along roadways where bikes are permitted. 
The absence of bicycle facilities on a roadway does 
not negate the need for bicycle facilities on a bridge 
along that roadway. Generally, bicycle lanes should 
be provided in urban and suburban areas and paved 
shoulders in rural areas. Bicycle facilities should be 
separated from pedestrian facilities (sidewalks) except 
where a multi-use path is provided. NCDOT’s bridge 
policy requires a handrail of 54” where bicyclists will 
be riding next to the handrail. 

On bridges over 0.5 miles in length and with speeds 
over 45 mph, a shared use path separated from traffic 
by a concrete barrier is recommended on both sides 
of the bridge.

On existing bridges, travel lanes should be narrowed 
where practical to provide a wider shoulder for cyclists. 
Widening of sidewalks to constitute a shared use path 
should also be considered, as well as the installation 
of a cantilever structure acting as a shared use path 
where the bridge structure supports such an addition.

For additional guidance, see AASHTO 4.12.3 Bridges, 
Viaducts, and Tunnels.
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BeaconS For BIkewayS
Guidance

• Warning beacons shall not be used at crosswalks 
controlled by YIELD signs, STOP signs or traffic 
signals.

• Warning beacons shall initiate operation based 
on pedestrian or bicyclist actuation and shall 
cease operation at a predetermined time after 
actuation or, with passive detection, after the 
pedestrian or bicyclist clears the crosswalk.

• Parking and other sight obstructions should be 
prohibited for at least 100 feet in advance of and 
at least 20 feet beyond the marked crosswalk.

• If installed within a signal system, signal engineers 
should evaluate the need for the hybrid beacon 
to be  coordinated with other signals.

Description
There are two primary crossing beacons available for 
use on bikeways:

Active warning beacons are user actuated illuminated 
devices designed to increase motor vehicle yielding 
compliance at crossings of multi lane or high volume 
roadways.   

A pedestrian hybrid beacon consists of a signal-
head with two red lenses over a single yellow lens 
on the major street, and pedestrian and/or bicycle 
signal heads for the minor street. There are no signal 
indications for motor vehicles on the minor street 
approaches. 

Discussion
Rectangular rapid flash beacons have the highest compliance of all warning beacon enhancement options. 

The hybrid beacon can significantly improve the operation of a bicycle route, particularly along Bicycle Boulevard 
corridors. Because of the low traffic volumes on these facilities, intersections with major roadways are often 
unsignalized, creating difficult and potentially unsafe crossing conditions for bicyclists.  

Materials and 
Maintenance
Depending on power 
supply, maintenance 
can be minimal. If 
solar power is used, 
RRFBs can run for years 
without issue.

Additional 
References and 
Guidelines
NACTO. (2012).  Urban 

Bikeway Design Guide.  

FHWA. (2009). Manual on 

Uniform Traffic Control 

Devices. 

FHWA. (2008). MUTCD - Interim 

Approval for Optional Use of 

Rectangular Rapid Flashing 

Beacons (IA-11)

Rectangular Rapid Flash Beacons (RRFB) Pedestrian Hybrid Beacon

Midblock installation shown. May be configured at intersection crossings such as along bicycle boulevard routes.

W11-15, 
W16-7P
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BIcycle detectIon and actuatIon

Description
Push Button Actuation
User-activated button mounted on a pole facing the 
street.

Loop Detectors
Bicycle-activated loop detectors are installed within 
the roadway to allow the presence of a bicycle to 
trigger a change in the traffic signal.  This allows the 
bicyclist to stay within the lane of travel without having 
to maneuver to the side of the road to trigger a push 
button.  

Loops that are sensitive enough to detect bicycles 
should be supplemented with pavement markings to 
instruct bicyclists how to trip them.

Video Detection Cameras
Video detection systems use digital image processing 
to detect a change in the image at a location. These 
systems can be calibrated to detect bicycles. Video 
camera system costs range from $20,000 to $25,000 
per intersection.

Remote Traffic Microwave Sensor Detection 
(RTMS)
RTMS is a system which uses frequency modulated 
continuous wave radio signals to detect objects in the 
roadway. This method marks the detected object with 
a time code to determine its distance from the sensor. 
The RTMS system is unaffected by temperature and 
lighting, which can affect standard video detection.

In bike 
lane loop 
detection

Push button 
actuation

RTMS

Video detection 
camera

Bicycle detector 
pavement marking

(MUTCD Figure 9C-7)

Discussion
Proper bicycle detection should meet two primary criteria: 1) accurately detects bicyclists and 2) provides clear 
guidance to bicyclists on how to actuate detection (e.g., what button to push, where to stand). 

Bicycle loops and other detection mechanisms can also provide bicyclists with an extended green time before 
the light turns yellow so that bicyclists of all abilities can reach the far side of the intersection.

Materials and 
Maintenance
Signal detection and 
actuation for bicyclists 
should be maintained 
with other traffic signal 
detection and roadway 
pavement markings.

Additional 
References and 
Guidelines
NCDOT. (2012). Complete 

Streets Planning and Design 

Guidelines.  

AASHTO. (2012). Guide for 

the Development of Bicycle 

Facilities. FHWA. (2009). 

Manual on Uniform Traffic 

Control Devices. 

NACTO. (2012).  Urban 

Bikeway Design Guide. 
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BIkeway SIgnIng
The ability to navigate through a city is informed by 
landmarks, natural features and other visual cues. 
Signs throughout the city should indicate to bicyclists:

•  Direction of travel

• Location of destinations

• Travel time/distance to those destinations 

These signs will increase users’ comfort and accessibility 
to the bicycle systems. 

Signage can serve both wayfinding and safety 
purposes including:

• Helping to familiarize users with the bicycle 
network

• Helping users identify the best routes to 
destinations

• Helping to address misperceptions about time 
and distance

• Helping overcome a “barrier to entry” for people 
who are not frequent bicyclists (e.g., “interested 
but concerned” bicyclists)

 
Bicycle wayfinding signs also visually cue motorists that 
they are driving along a bicycle route and should use 
caution. Signs are typically placed at key locations 
leading to and along bicycle routes, including the 
intersection of multiple routes. Too many road signs 
tend to clutter the right-of-way, and it is recommended 
that these signs be posted at a level most visible to 
bicyclists rather than per vehicle signage standards.

Regulatory Sign Types

Warning Sign Placement

Wayfinding Sign Types

Wayfinding Sign Placement
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regulatory SIgnS

Description
Regulatory signs give a direction that must be obeyed, 
and apply to intersection control, speed, vehicle 
movement and parking. They are usually rectangular 
or square with a white background and black, white 
or colored letters. 

Regulatory signs with a red background are reserved 
for STOP, YIELD, DO NOT ENTER or WRONG WAY 
messages.

Red text indicates a restricted parking condition, and 
a circle with a line through it means the activity shown 
is not allowed.

Guidance
• Small-sized signs or plaques may be used for 

bicycle-only traffic applications, such as along 
shared use paths.

• See the MUTCD 9B for a detailed list of regulatory 
sign application and guidance.

Materials and 
Maintenance
Maintenance needs for 
bicycle regulatory signs 
are similar to other signs 
and will need periodic 
replacement due to 
wear.

Discussion
Signs for the exclusive use of bicyclists should be located so that other road users are not confused by them.

Additional 
References and 
Guidelines
AASHTO. (2012). Guide for 

the Development of Bicycle 

Facilities.

FHWA. (2009). Manual on 

Uniform Traffic Control 

Devices.

NaturalNatural

FarmlandFarmland

HamletHamlet

VillageVillage

TownTown

CityCity

Beach DistrictBeach District

BICYCLE MASTER PLAN
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REGULATORY SIGNS

Materials and Maintenance
Maintenance needs for bicycle regulatory signs are 
similar to other signs and will need periodic replacement 
due to wear.

Discussion
 Signs for the exclusive use of bicyclists should be located so that other road users are not confused by them.

Additional References and Guidelines
AASHTO. (2012). Guide for the Development of Bicycle Facilities.  
FHWA. (2009). Manual on Uniform Traffic Control Devices. 
 

Guidance
• Small-sized signs or plaques may be used for bicycle-

only traffic applications, such as along shared use 
paths.

• See the MUTCD 9B for a detailed list of regulatory sign 
application and guidance.

Description

Regulatory signs give a direction that must be obeyed, and 
apply to intersection control, speed, vehicle movement 
and parking. They are usually rectangular or square with a 
white background and black, white or colored letters. 

Regulatory signs with a red background are reserved for 
STOP, YIELD, DO NOT ENTER or WRONG WAY messages.

Red text indicates a restricted parking conditions, and a 
circle with a line through it means the activity shown is not 
allowed.

R4-4

R5-3

R9-3cP

R5-1b

R3-17

R4-11

R9-5 R9-6 R9-7 R10-24 R15-8R10-22

R7-9 R7-9a

Common Bicycle Oriented Regulatory Signs:Common Bicycle-Oriented Regulatory Signs
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warnIng SIgnS

Materials and 
Maintenance
Maintenance needs for 
bicycle warning signs 
are similar to other signs 
and will need periodic 
replacement due to 
wear.

Discussion
Installation of “Share the Road” signs is an ongoing process. Each new route system that is developed is assessed for 
“Share the Road” signing needs. Periodic field inspections of existing routes should identify areas where changing 
traffic conditions may warrant additional “Share the Road” signs.  The mixing of standard yellow and fluorescent 
yellow-green backgrounds within a zone or area should be avoided. 

Additional 
References and 
Guidelines
AASHTO. (2012). Guide for 

the Development of Bicycle 

Facilities.

FHWA. (2009). Manual on 

Uniform Traffic Control 

Devices.

North Carolina Department 

of Transportation Division 

of Bicycle and Pedestrian 

Transportation. 

Description
Warning signs call attention to unexpected conditions 
on or adjacent to a street, and to situations that might 
not be readily apparent to road users. Warning signs 
alert users to conditions that might call for a reduction 
of speed or an action in the interest of safety and 
efficient traffic operations. They are usually diamond-
shaped or square with a retroreflective yellow or 
fluorescent yellow-green background with black 
letters.

Guidance
• Small-sized signs or plaques may be used for 

bicycle-only traffic applications, such as along 
shared use paths.

• See the MUTCD 9B for a detailed list of regulatory 
sign application and guidance.

• Fieldwork and engineering judgment are 
necessary to fine-tune the placement of signs.

Share the Road Sign
The sign serves to make motorists aware that bicyclists might be on the road, and 
that they have a legal right to use the roadway.

• The SHARE THE ROAD plaque (W16-P) shall not be used alone, and must be 
mounted below a W11-1 vehicular traffic warning sign.

• It is typically placed along roadways with high levels of bicycle usage but 
relatively hazardous conditions for bicyclists.

• The sign should not be used to designate a preferred bicycle route, but may 
be used along short sections of designated routes where traffic volumes are 
higher than desirable.

Additional warning signs are 
available to call attention to 
unexpected conditions for people 
riding bicycles, such as steep 
grades, rail crossings, and slippery 
conditions. 

A Bicycle Crossing Assembly using  
a W11-1 and W16-7P arrow plaque 
may be used at the location of a 
bikeway crossing to warn other road 
users.

CITY OF BELMONT,  NORTH CAROLINA
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WARNING SIGNS

Materials and Maintenance
Maintenance needs for bicycle warning signs are similar 
to other signs and will need periodic replacement due to 
wear.

Discussion
 Installation of “Share the Road” signs is an ongoing process. Each new route system that is developed is assessed for 
“Share the Road” signing needs. Periodic field inspections of existing routes should identify areas where changing traffic 
conditions may warrant additional “Share the Road” signs.   

The mixing of standard yellow and fluorescent yellow-green backgrounds within a zone or area should be avoided.

Additional References and Guidelines
AASHTO. (2012). Guide for the Development of Bicycle Facilities.  
FHWA. (2009). Manual on Uniform Traffic Control Devices. 
North Carolina Department of Transportation Division of Bicycle and 
Pedestrian Transportation. 

Guidance
• Small-sized signs or plaques may be used for bicycle-

only traffic applications, such as along shared use 
paths.

• See the MUTCD 9B for a detailed list of regulatory sign 
application and guidance.

• Fieldwork and engineering judgment are necessary to 
fine-tune the placement of signs.

Description

Warning signs call attention to unexpected conditions on 
or adjacent to a street, and to situations that might not be 
readily apparent to road users. Warning signs alert users to 
conditions that might call for a reduction of speed or an ac-
tion in the interest of safety and efficient traffic operations.

They are usually diamond-shaped or square with a retro-
reflective yellow or flourescent yellow-green background 
with black letters. 

Share the Road Sign 
The sign serves to make motorists aware that bicyclists might be on the road, 
and that they have a legal right to use the roadway. 

• The SHARE THE ROAD plaque (W16-P) shall not be used alone, and must be 
mounted below a W11-1 vehicular traffic warning sign.

• It is typically placed along roadways with high levels of bicycle usage but 
relatively hazardous conditions for bicyclists.  

• The sign should not be used to designate a preferred bicycle route, but 
may be used along short sections of designated routes where traffic 
volumes are higher than desirable.

Additional warning are available 
to call attention to unxpected 
conditions for people riding 
bicycles, such as ar steep grades, 
rail crossings, and slippery 
conditions.

A Bicycle Crossing Assembly 
using W11-1 and W16-7P arrow 
plaque may be used at the 
location of a bikeway crossing to 
warn other road users.

Additional Bicycle-Oriented Warning Signs: Bicycle Crossing 
Assembly:

W11-1

W16-1P

W11-15

W11-15p
W16-9PW16-7P

W16-7P

W7-5

W8-10

W8-10PW10-12

CITY OF BELMONT,  NORTH CAROLINA
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WARNING SIGNS

Materials and Maintenance
Maintenance needs for bicycle warning signs are similar 
to other signs and will need periodic replacement due to 
wear.

Discussion
 Installation of “Share the Road” signs is an ongoing process. Each new route system that is developed is assessed for 
“Share the Road” signing needs. Periodic field inspections of existing routes should identify areas where changing traffic 
conditions may warrant additional “Share the Road” signs.   

The mixing of standard yellow and fluorescent yellow-green backgrounds within a zone or area should be avoided.

Additional References and Guidelines
AASHTO. (2012). Guide for the Development of Bicycle Facilities.  
FHWA. (2009). Manual on Uniform Traffic Control Devices. 
North Carolina Department of Transportation Division of Bicycle and 
Pedestrian Transportation. 

Guidance
• Small-sized signs or plaques may be used for bicycle-

only traffic applications, such as along shared use 
paths.

• See the MUTCD 9B for a detailed list of regulatory sign 
application and guidance.

• Fieldwork and engineering judgment are necessary to 
fine-tune the placement of signs.

Description

Warning signs call attention to unexpected conditions on 
or adjacent to a street, and to situations that might not be 
readily apparent to road users. Warning signs alert users to 
conditions that might call for a reduction of speed or an ac-
tion in the interest of safety and efficient traffic operations.

They are usually diamond-shaped or square with a retro-
reflective yellow or flourescent yellow-green background 
with black letters. 

Share the Road Sign 
The sign serves to make motorists aware that bicyclists might be on the road, 
and that they have a legal right to use the roadway. 

• The SHARE THE ROAD plaque (W16-P) shall not be used alone, and must be 
mounted below a W11-1 vehicular traffic warning sign.

• It is typically placed along roadways with high levels of bicycle usage but 
relatively hazardous conditions for bicyclists.  

• The sign should not be used to designate a preferred bicycle route, but 
may be used along short sections of designated routes where traffic 
volumes are higher than desirable.

Additional warning are available 
to call attention to unxpected 
conditions for people riding 
bicycles, such as ar steep grades, 
rail crossings, and slippery 
conditions.

A Bicycle Crossing Assembly 
using W11-1 and W16-7P arrow 
plaque may be used at the 
location of a bikeway crossing to 
warn other road users.

Additional Bicycle-Oriented Warning Signs: Bicycle Crossing 
Assembly:

W11-1

W16-1P

W11-15

W11-15p
W16-9PW16-7P

W16-7P

W7-5

W8-10

W8-10PW10-12

Additional Bicycle-Oriented Warning Signs Bicycle Crossing 
Assembly
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wayFIndIng SIgn typeS
 Description
A bicycle wayfinding system consists of comprehensive 
signing and/or pavement markings to guide bicyclists 
to their destinations along preferred bicycle routes. 
There are three general types of wayfinding signs:

Confirmation Signs
• Indicate to bicyclists that they are on a designated 

bikeway. Make motorists aware of the bicycle 
route.

• Can include destinations and distance/time. Do 
not include arrows.

Turn Signs
• Indicate where a bikeway turns from one street 

onto another street. Can be used with pavement 
markings.

• Include destinations and arrows.

Decisions Signs
• Mark the junction of two or more bikeways.
• Inform bicyclists of the designated bike route to 

access key destinations.
• Destinations and arrows, distances and travel 

times are optional but recommended.

Discussion
There is no standard color for bicycle wayfinding signage. Section 1A.12 of the MUTCD establishes the general 
meaning for signage colors. Green is the color used for directional guidance and is the most common color of 
bicycle wayfinding signage in the US, including those in the MUTCD.

Materials and 
Maintenance
Maintenance needs for 
bicycle wayfinding signs 
are similar to other signs 
and will need periodic 
replacement due to 
wear. 

Additional 
References and 
Guidelines
AASHTO. (2012). Guide for 

the Development of Bicycle 

Facilities.  

FHWA. (2009). Manual on 

Uniform Traffic Control 

Devices. 

NACTO. (2012).  Urban 

Bikeway Design Guide. 

Public Library

BIKE ROUTE

BIKE ROUTE

0.3 miles 2 min

0.7 miles 5 min

Public Library

Carolina Ave Park

Public Library

BIKE ROUTE

BIKE ROUTE

0.3 miles 2 min

0.7 miles 5 min

Public Library

Carolina Ave Park

NaturalNatural

FarmlandFarmland

HamletHamlet

VillageVillage

TownTown

CityCity

Beach DistrictBeach District
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wayFIndIng SIgn placement

Materials and 
Maintenance
Maintenance needs for 
bicycle wayfinding signs 
are similar to other signs 
and will need periodic 
replacement due to 
wear.

Discussion
It can be useful to classify a list of destinations for inclusion on the signs based on their relative importance to users 
throughout the area. A particular destination’s ranking in the hierarchy can be used to determine the physical 
distance from which the locations are signed. For example, primary destinations (such as the downtown area) 
may be included on signage up to five miles away. Secondary destinations (such as a transit station) may be 
included on signage up to two miles away. Tertiary destinations may be included on signage up to one mile away.

Additional 
References and 
Guidelines
NCDOT. (2012). Complete 

Streets Planning and Design 

Guidelines.  

AASHTO. (2012). Guide for 

the Development of Bicycle 

Facilities.  

FHWA. (2009). Manual on 

Uniform Traffic Control 

Devices. 

NACTO. (2012).  Urban 

Bikeway Design Guide. 

Guidance
Signs are typically placed at decision points along 
bicycle routes – typically at the intersection of two or 
more bikeways and at other key locations leading to 
and along bicycle routes.

Decisions Signs
Near-side of intersections in advance of a junction 
with another bicycle route.

Confirmation Signs
Every ¼ to ½ mile on off-street facilities and every 2 

to 3 blocks along on-street bicycle facilities, unless 
another type of sign is used (e.g., within 150 ft of a turn 
or decision sign). Should be placed soon after turns 
to confirm destination(s). Pavement markings can also 
act as confirmation that a bicyclist is on a preferred 
route.

Turn Signs
Near-side of intersections where bike routes turn (e.g., 
where the street ceases to be a bicycle route or 
does not go through). Pavement markings can also 
indicate the need to turn to the bicyclist.

Library

Elementary 
School

Library

BIKE ROUTE

Con�rmation 
SignC

BIKE ROUTE
Elementary School

Library

City Park

0.3 miles 2 min

0.7 miles 5 min

1.5 miles 12 min

Decision 
SignD

Turn SignT
D

C

C T T

T

C C

D

D
Bike Route

Bike Route

NaturalNatural

FarmlandFarmland

HamletHamlet

VillageVillage

TownTown

CityCity

Beach DistrictBeach District
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retroFIttIng exIStIng StreetS to 
add BIkewayS
Most major streets are characterized by conditions 
(e.g., high vehicle speeds and/or volumes) for which 
dedicated bike lanes are the most appropriate 
facility to accommodate safe and comfortable 
riding. Although opportunities to add bike lanes 
through roadway widening may exist in some 
locations, many major streets have physical and other 
constraints that would require street retrofit measures 
within existing curb-to-curb widths. As a result, much 
of the guidance provided in this section focuses on 
effectively reallocating existing street width through 
striping modifications to accommodate dedicated 
bike lanes. 

Although largely intended for major streets, these 
measures may be appropriate for any roadway 
where bike lanes would be the best accommodation 
for bicyclists.

Roadway Widening

Lane Reconfiguration

Lane Narrowing
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lane reconFIguratIon

Guidance
Vehicle lane width:

• Width depends on project. No narrowing may be 
needed if a lane is removed.

Bicycle lane width:

• Guidance on Bicycle Lanes applies to this 
treatment.

Discussion
Depending on a street’s existing configuration, traffic operations, user needs and safety concerns, 
various lane reduction configurations may apply. For instance, a four-lane street (with two travel lanes 
in each direction) could be modified to provide one travel lane in each direction, a center turn lane, 
and bike lanes. Prior to implementing this measure, a traffic analysis should identify potential impacts. 

Description
The removal of a single travel lane will generally 
provide sufficient space for bike lanes on both sides of 
a street. Streets with excess vehicle capacity provide 
opportunities for bike lane retrofit projects.  

Before

After

11-12’ Travel

6’ Bike
10-12’ 
Travel

10-12’  
Turn

11’ Travel

Materials and 
Maintenance
Repair rough or uneven 
pavement surface. Use 
bicycle compatible 
drainage grates. Raise 
or lower existing grates 
and utility covers so 
they are flush with the 
pavement.

Additional 
References and 
Guidelines
NCDOT. (2012). Complete 

Streets Planning and Design 

Guidelines.  

AASHTO. (2012). Guide for 

the Development of Bicycle 

Facilities.  

FHWA. (2010). Evaluation of 

Lane Reduction “Road Diet” 

Measures on Crashes. 

NaturalNatural

FarmlandFarmland

HamletHamlet

VillageVillage

TownTown

CityCity

Beach DistrictBeach District
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4 foot 
minimum

Before

After

roadway wIdenIng

Description
Bike lanes can be accommodated on streets with 
excess right-of-way through shoulder widening. 
Although roadway widening incurs higher expenses 
compared with re-striping projects, bike lanes can be 
added to streets currently lacking curbs, gutters, and 
sidewalks without the high costs of major infrastructure 
reconstruction.

Discussion
Roadway widening is most appropriate on roads lacking curbs, gutters and sidewalks.

If it is not possible to meet minimum bicycle lane dimensions, a reduced width paved shoulder can still improve 
conditions for bicyclists on constrained roadways. In these situations, a minimum of 3 feet of operating space 
should be provided.

Guidance
• Guidance on bicycle lanes applies to this 

treatment.

• 4 foot minimum width when no curb and gutter is 
present. 

• 6 foot width preferred.

Materials and 
Maintenance
The extended bicycle 
area should not contain 
any rough joints where 
bicyclists ride. Saw or 
grind a clean cut at 
the edge of the travel 
lane, or feather with a 
fine mix in a non-ridable 
area of the roadway.

Additional 
References and 
Guidelines
NCDOT. (2012). Complete 

Streets Planning and Design 

Guidelines.  

AASHTO. (2012). Guide for 

the Development of Bicycle 

Facilities. 

NaturalNatural
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lane narrowIng

Discussion
Special consideration should be given to the amount of heavy vehicle traffic and horizontal curvature before 
the decision is made to narrow travel lanes. Center turn lanes can also be narrowed in some situations to free 
up pavement space for bike lanes.  AASHTO supports reduced width lanes in A Policy on Geometric Design of 
Highways and Streets: “On interrupted-flow operation conditions at low speeds (45 mph or less), narrow lane 
widths are normally adequate and have some advantages.”

Before

After

24’ Travel/Parking

8’  Parking 6’  Bike 10’  Travel

Materials and 
Maintenance
Repair rough or uneven 
pavement surface. Use 
bicycle compatible 
drainage grates. Raise 
or lower existing grates 
and utility covers so 
they are flush with the 
pavement.

Additional 
References and 
Guidelines
NCDOT. (2012). Complete 

Streets Planning and Design 

Guidelines.  

AASHTO. (2012). Guide for 

the Development of Bicycle 

Facilities.  

AASHTO. (2004). A Policy 

on Geometric Design of 

Highways and Streets. 

Guidance
Vehicle lane width:

• Before: 10-15 feet
• After: 10-11 feet

Bicycle lane width:

• Guidance on Bicycle Lanes applies to this 
treatment.

Description
Lane narrowing utilizes roadway space that exceeds 
minimum standards to provide the needed space for 
bike lanes. Many roadways have existing travel lanes 
that are wider than those prescribed in local and 
national roadway design standards, or which are not 
marked. Most standards allow for the use of 11 foot 
and sometimes 10 foot wide travel lanes to create 
space for bike lanes.

NaturalNatural

FarmlandFarmland

HamletHamlet

VillageVillage

TownTown

CityCity
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multI-uSe traIlS
 A multi-use trail (also known as a shared-use path) 
allows for two-way, off-street bicycle use and also 
may be used by pedestrians, skaters, wheelchair 
users, joggers and other non-motorized users. These 
facilities are frequently found in parks, along rivers, 
beaches, and in greenbelts or utility corridors where 
there are few conflicts with motorized vehicles. Path 
facilities can also include amenities such as lighting, 
signage, and fencing (where appropriate).  

Key features of multi-use trails include:

• Frequent access points from the local road 
network.

• Directional signs to direct users to and from the 
path.

• A limited number of at-grade crossings with streets 
or driveways.

• Terminating the path where it is easily accessible 
to and from the street system.

• Separate treads for pedestrians and bicyclists 
when heavy use is expected.

Sidepaths

General Design Practices

Trails in Abandoned Rail Corridors

Boardwalks
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general deSIgn practIceS

Discussion
The AASHTO Guide for the Development of Bicycle 
Facilities generally recommends against the 
development of Multi-use Trails along Roadways.  
Also known as “sidepaths”, these facilities create a 
situation where a portion of the bicycle traffic rides 
against the normal flow of motor vehicle traffic and 
can result in wrong-way riding when either entering or 
exiting the path. 

Description
Multi-use trails can provide a desirable facility, 
particularly for recreation, and users of all skill levels 
preferring separation from traffic.  Bicycle paths should 
generally provide directional travel opportunities not 
provided by existing roadways.  

Guidance:
Width
• 10 feet is recommended as a minimum in most 

situations and will be adequate for moderate to 
heavy use. Given the environmental constraints 
of the Albemarle region, 8 feet may be used as 
a minimum in low traffic situations. In extremely 
constrained locations, a 5-foot wide facility may 
function as a multi-use trail.

• 12 feet is recommended for heavy use situations 
with high concentrations of multiple users. A 
separate track (5’ minimum) can be provided for 
pedestrian use.

Lateral Clearance
• A 2 foot or greater shoulder on both sides of the 

path should be provided. An additional foot of 
lateral clearance (total of 3’) is required for the 
installation of signage or other furnishings.

Overhead Clearance
• Clearance to overhead obstructions should be 8 

feet minimum, with 10 feet recommended.

Striping
• When striping is required, use a 4 inch dashed 

yellow centerline stripe with 4 inch solid white 
edge lines. 

• Solid centerlines can be provided on tight or blind 
corners, and on the approaches to roadway 
crossings.

Terminate the path where it is easily accessible 
to and from the street system, preferably at a 
controlled intersection or at the beginning of a 
dead-end street. 

10-12’ 
depending 
on usage

Materials and 
Maintenance
Asphalt is the most 
common surface for 
bicycle paths.  The 
use of concrete for 
paths has proven to 
be more durable over 
the long term. Saw cut 
concrete joints rather 
than troweled improve 
the experience of path 
users.

Additional 
References and 
Guidelines
NCDOT. (2012). Complete 

Streets Planning and Design 

Guidelines.  

AASHTO. (2012). Guide for 

the Development of Bicycle 

Facilities. FHWA. (2009). 

Manual on Uniform Traffic 

Control Devices.  

Flink, C. (1993). Greenways: 

A Guide To Planning Design 

And Development.
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multI-uSe traIlS along roadwayS (SIdepathS)
Discussion
When designing a bikeway network, the presence 
of a nearby or parallel path should not be used as a 
reason to not provide adequate shoulder or bicycle 
lane width on the roadway, as the on-street bicycle 
facility will generally be superior to the “sidepath” for 
experienced bicyclists and those who are cycling for 
transportation purposes.  

Description
A multi-use trail allows for two-way, off-street bicycle 
use and also may be used by pedestrians, skaters, 
wheelchair users, joggers and other non-motorized 
users. These facilities are frequently found in parks, 
along rivers, beaches, and in greenbelts or utility 
corridors where there are few conflicts with motorized 
vehicles.

Along roadways, these facilities create a situation 
where a portion of the bicycle traffic rides against the 
normal flow of motor vehicle traffic and can result in 
wrong-way riding where bicyclists enter or leave the 
path.

The  AASHTO Guide for the Development of Bicycle 
Facilities generally recommends against the 
development of shared-use paths directly adjacent 
to roadways. Where sidepaths are installed, driveway 
access should be limited to reduce potential conflicts 
at driveway crossings.

Guidance
• 8 feet may be adequate width in corridors of 

environmental or ROW constraints but is best for 
low traffic situations.

• 10 feet is the recommended minimum in most 
situations and will be adequate for moderate to 
heavy use.

• 12 feet is recommended for heavy use situations 
with high concentrations of multiple users such as 
joggers, bicyclists, rollerbladers, and pedestrians. 
A separate track (5’ minimum) can be provided 
for pedestrian use.

• Bicycle lanes should be provided as an alternate 
(more transportation-oriented) facility whenever 
possible.  

Pay special attention to the entrance/exit of 
the path as bicyclists may continue to travel on 
the wrong side of the street.

Crossings should 
be stop or yield 
controlled

W11-15, W16-9P 
in advance of 
cross street stop 
sign

Materials and 
Maintenance
Asphalt is the most 
common surface for 
bicycle paths.  The 
use of concrete for 
paths has proven to 
be more durable over 
the long term. Saw cut 
concrete joints rather 
than troweled improve 
the experience of path 
users.

Additional 
References and 
Guidelines
NCDOT. (2012). Complete 

Streets Planning and Design 

Guidelines.  

AASHTO. (2012). Guide for 

the Development of Bicycle 

Facilities.  
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Where possible, leave as much as 
the ballast in place as possible to 
disperse the weight of the rail-trail 
surface and to promote drainage

Railroad grades are very 
gradual. This makes rails-to-
trails attractive to many users, 
and easier to adapt to ADA 
guidelines

traIlS In aBandoned raIl corrIdorS
 

Discussion
It is often impractical and costly to add material to existing railroad bed fill slopes. This results in trails that meet 
minimum path widths, but often lack preferred shoulder and lateral clearance widths. 

A structural engineer should evaluate existing railroad bridges for structural integrity to ensure they are capable of 
carrying the appropriate design loads. 

Guidance
Multi-use trails in abandoned rail corridors should meet 
or exceed general design practices. If additional width 
allows, wider paths and landscaping are desirable. 

In full conversions of abandoned rail corridors, the sub-
base, superstructure, drainage, bridges, and crossings 
are already established. Design becomes a matter 
of working with the existing infrastructure to meet the 
needs of a rail-trail.

Materials and 
Maintenance
Asphalt is the most 
common surface for 
bicycle paths.  The 
use of concrete for 
paths has proven to 
be more durable over 
the long term. Saw cut 
concrete joints rather 
than troweled improve 
the experience of path 
users.

Additional 
References and 
Guidelines
AASHTO. (2012). Guide for 

the Development of Bicycle 

Facilities. FHWA. (2009). 

Manual on Uniform Traffic 

Control Devices.  

Flink, C. (1993). Greenways: 

A Guide To Planning Design 

And Development.

Description
Commonly referred to as Rails-to-Trails or Rail-Trails, 
these projects convert vacated rail corridors into off-
street paths. Rail corridors offer several advantages, 
including relatively direct routes between major 
destinations and generally flat terrain. 

In some cases, rail owners may rail-bank their corridors 
as an alternative to a complete abandonment of the 
line, thus preserving the rail corridor for possible future 
use.

The railroad may form an agreement with any person, 
public or private, who would like to use the banked 
rail line as a trail or linear park until it is again needed 
for rail use. 
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10’

Pedestrian 
railings: 42” 
above the 
surface

Shared-use 
railings: 54” 
above the 
surface

Pile driven 
wooden piers or 
auger piers

6” minimum 
above grade

Opportunities exist 
to build seating 
and signage into 
boardwalks

BoardwalkS

Discussion
In general, building in wetlands is subject to regulations and should be avoided.

The foundation normally consists of wooden posts or auger piers (screw anchors). Screw anchors provide greater 
support and last much longer.  If access by vehicles is desired, boardwalks should be designed to structurally 
support the weight of a small truck or a light-weight vehicle.

Description
Boardwalks are typically required when crossing 
wetlands or other poorly drained areas.  They are 
usually constructed of wooden planks or recycled 
material planks that form the top layer of the 
boardwalk. The recycled material has gained 
popularity in recent years since it lasts much longer 
than wood, especially in wet conditions. A number 
of low-impact support systems are also available that 
reduce the disturbance within wetland areas to the 
greatest extent possible. 

Materials and 
Maintenance
Decking should be 
either non-toxic treated 
wood or recycled 
plastic. Cable rails are 
attractive and more 
visually transparent 
but may require 
maintenance to tighten 
the cables if the trail 
has snow storage 
requirements.

Additional 
References and 
Guidelines
AASHTO. (2012). Guide for 

the Development of Bicycle 

Facilities.  

FHWA. (2001). Wetland Trail 

Design and Construction. 

Guidance
• Boardwalk width should be a minimum of 10 

feet when no rail is used. A 12 foot width is 
preferred in areas with average anticipated 
use and whenever rails are used. 

• When the height of a boardwalk 
exceeds 30”, railings are 
required. 
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traIl croSSIngS
At-grade roadway crossings can create potential 
conflicts between path users and motorists, 
however, well-designed crossings can mitigate many 
operational issues and provide a higher degree of 
safety and comfort for path users. This is evidenced 
by the thousands of successful facilities around the 
United States with at-grade crossings.  In most cases, 
at-grade path crossings can be properly designed 
to provide a reasonable degree of safety and can 
meet existing traffic and safety standards. Path 
facilities that cater to bicyclists can require additional 
considerations due to the higher travel speed of 
bicyclists versus pedestrians.

Consideration must be given to adequate warning 
distance based on vehicle speeds and line of sight, 
with the visibility of any signs absolutely critical.  
Directing the active attention of motorists to roadway 
signs may require additional alerting devices such as 
a flashing beacon, roadway striping or changes in 
pavement texture.  Signing for path users may include 
a standard “STOP” or “YIELD” sign and pavement 
markings, possibly combined with other features such 
as bollards or a bend in the pathway to slow bicyclists.  
Care must be taken not to place too many signs at 
crossings lest they begin to lose their visual impact.

Marked/Unsignalized Crossings

Signalized/Controlled Crossings
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Materials and 
Maintenance
Hybrid beacons are 
subject to the same 
maintenance needs 
and requirements 
as standard traffic 
signals. Signing and 
striping need to be 
maintained to help 
users understand any 
unfamiliar traffic control.

Additional 
References and 
Guidelines
NCDOT. (2012). Complete 

Streets Planning and Design 

Guidelines.  

FHWA. (2009). Manual on 

Uniform Traffic Control 

Devices. 

NACTO. (2012).  Urban 

Bikeway Design Guide. 

NaturalNatural
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Push button 
actuation

Hybrid Beacon

W11-15

Should be installed 
at least 100 feet 
from side streets or 
driveways that are 
controlled by STOP 
or YIELD signs

SIgnalIzed/controlled croSSIngS

Discussion
Shared-use path signals are normally activated by push buttons but may also be triggered by embedded loop, 
infrared, microwave or video detectors. 

Each crossing, regardless of traffic speed or volume, requires additional review by a registered engineer to identify 
sight lines, potential impacts on traffic progression, timing with adjacent signals, capacity and safety. 

Description
Signalized crossings provide the most protection for 
crossing path users through the use of a red-signal 
indication to stop conflicting motor vehicle traffic. The 
two types of path signalization are full traffic signal 
control and hybrid signals. 

A full traffic signal installation treats the path crossing 
as a conventional 4-way  intersection and provides 
standard red-yellow-green traffic signal heads for all 
legs of the intersection.

Hybrid beacon installation (shown below) faces only 
cross motor vehicle traffic, stays dark when inactive, 
and uses a unique ‘wig-wag’ signal phase to indicate 
activation.  Vehicles have the option to proceed after 
stopping during the final flashing red phase, which 
can reduce motor vehicle delay when compared to 
a full signal installation.

Guidance
Hybrid beacons (illustrated here) may be installed 
without meeting traffic signal control warrants if 
roadway speed and volumes are excessive for 
comfortable path crossings. 

Full traffic signal installations must meet MUTCD 
pedestrian, school or modified warrants. Additional 
guidance for signalized crossings:

• Located more than 300 feet from an existing 
signalized intersection

• Roadway travel speeds of 40 MPH and above

• Roadway ADT exceeds 15,000 vehicles
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R1-2 YIELD or R1-1 
STOP for path users

W11-15, 
W16-9P

Crosswalk markings 
legally establish 
midblock pedestrian 
crossing

If used, a curb ramp 
should be the full  
width of the path

Consider a median 
refuge island when 
space is available

unSIgnalIzed marked croSSIngS

Discussion
Crosswalks alone will not make crossings safer, nor will crosswalks necessarily result in more vehicles stopping for 
pedestrians. Whether or not marked crosswalks are installed, it is important to consider other pedestrian facility 
enhancements (e.g. raised median, traffic signal, roadway narrowing, enhanced lighting, traffic-calming measures, 
curb extensions, etc.) as needed to improve the safety of the crossing. These are general recommendations; good 
engineering judgment should be used in individual cases for deciding which treatment to use. 

Materials and 
Maintenance
Locate markings out 
of wheel tread when 
possible to minimize 
wear and maintenance 
costs.

Additional 
References and 
Guidelines
NCDOT. (2012). Complete 

Streets Planning and Design 

Guidelines.  

AASHTO. (2012). Guide for 

the Development of Bicycle 

Facilities.  

FHWA. (2009). Manual on 

Uniform Traffic Control 

Devices. 

FHWA. (2002). Safety Effects 

of Marked vs. Unmarked 

Crosswalks at Uncontrolled 

Locations.

Description
A marked/unsignalized crossing typically consists of 
a marked crossing area, signage and other markings 
to slow or stop traffic. The approach to designing 
crossings at mid-block locations depends on an 
evaluation of vehicular traffic, line of sight, pathway 
traffic, use patterns, vehicle speed, road type, road 
width, and other safety issues such as proximity to 
major attractions. 

When space is available, using a median refuge island 
can improve user safety by providing pedestrians and 
bicyclists space to perform the safe crossing of one 
side of the street at a time.

Guidance
Refer to the FHWA report, “Safety Effects of Marked vs. 
Unmarked Crosswalks at Uncontrolled Locations” for 
specific volume and speed ranges where a marked 
crosswalk alone may be sufficient.

Where the speed limit exceeds 40 miles per hour, 
marked crosswalks alone should not be used at 
unsignalized locations.

Crosswalks should not be installed at locations that 
could present an increased risk to pedestrians, such 
as where there is poor sight distance, complex or 
confusing designs, a substantial volume of heavy 
trucks, or other dangers, without first providing 
adequate design features and/or traffic control 
devices.
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BIkeway Support and maIntenance

Bicycle Parking

Sweeping

Signage

Roadway Surface

Drainage Grates

Maintenance Management Plan

Gutter to Pavement Transition

Landscaping

Overlays
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NaturalNatural

FarmlandFarmland

HamletHamlet

VillageVillage

TownTown

CityCity

Beach DistrictBeach District

NaturalNatural
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HamletHamlet

VillageVillage

TownTown

CityCity

Beach DistrictBeach District

Guidance
• Ensure that shoulder plants do not hang into or 

impede passage along bikeways

• After major damage incidents, remove fallen 
trees or other debris from bikeways as quickly as 
possible

Description
Bikeways can become inaccessible due to overgrown 
vegetation. All landscaping needs to be designed 
and maintained to ensure compatibility with the use 
of the bikeways. After a flood or major storm, bikeways 
should be checked along with other roads, and fallen 
trees or other debris should be removed promptly.

Guidance
• Provide fire and police departments with map of 

system, along with access points to gates/bollards

• Enforce speed limits and other rules of the road

• Enforce all trespassing laws for people attempting 
to enter adjacent private properties

• Include information on alternate routes and 
dates of closure. Alternate routes should provide 
reasonable directness, equivalent traffic 
characteristics, and be signed. 

landScapIng

maIntenance management plan

Description
Bikeway users need accommodation during 
construction and maintenance activities when 
bikeways may be closed or unavailable. Users must 
be warned of bikeway closures and given adequate 
detour information to bypass the closed section. Users 
should be warned through the use of standard signing 
approaching each affected section.
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Materials and 
Maintenance
Use of proper anchors 
will prevent vandalism 
and theft. Racks and 
anchors should be 
regularly inspected 
for damage. Educate 
snow removal crews 
to avoid burying racks 
during winter months.

Additional 
References and 
Guidelines
AASHTO. (2012). Guide for 

the Development of Bicycle 

Facilities.  

APBP. (2010). Bicycle Parking 

Guide 2nd Edition.

NaturalNatural

FarmlandFarmland

HamletHamlet

VillageVillage

TownTown

CityCity

Beach DistrictBeach District

BIcycle parkIng
 Guidance

• 2’ minimum from the curb face to avoid ‘dooring.’  
• Close to destinations; 50’ maximum distance from 

main building entrance. 
• Minimum clear distance of 6’ should be provided 

between the bicycle rack and the property line. 
• Should be highly visible from adjacent bicycle 

routes and pedestrian traffic. 
• Locate racks in areas that cyclists are most likely 

to travel.

Discussion
Where the placement of racks on sidewalks is not possible (due to narrow sidewalk width, sidewalk obstructions, 
street trees, etc.), bicycle parking can be provided in the street where on-street vehicle parking is allowed in 
the form of on-street bicycle corrals.

 

Description
Short-term bicycle parking is meant to accommodate 
visitors, customers, and others expected to depart 
within two hours. It should have an approved standard 
rack, appropriate location and placement, and 
weather protection. The Association for Pedestrian 
and Bicycle Professionals (APBP) recommends 
selecting a bicycle track that:

• Supports the bicycle in at least two places, 
preventing it from falling over.

• Allows locking of the frame and one or both 
wheels with a U-lock.

• Is securely anchored to ground.
• Resists cutting, rusting and bending or deformation.

A loop may be attached to 
retired parking meter posts 
to formalize the meter as 
bicycle parking.

Avoid fire zones, 
loading zones, bus 
zones, etc.

D4-3 

Bicycle shelters consist of bicycle racks 
grouped together within structures with a 
roof that provides weather protection. 

4’ min

2’ 
min

3’ min
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4’ side 
clearance

7’ between 
facing lockers

6’ end 
clearance

BIcycle lockerS

Discussion
Long-term parking facilities are more expensive to provide than short-term facilities, but are also significantly more 
secure. Although many bicycle commuters would be willing to pay a nominal fee to guarantee the safety of 
their bicycle, long-term bicycle parking should be free wherever automobile parking is free. Potential locations for 
long-term bicycle parking include transit stations, large employers, and institutions where people use their bikes for 
commuting and not consistently throughout the day.

Materials and 
Maintenance
Regularly inspect 
the functioning of 
moving parts and 
enclosures. Change 
keys and access codes 
periodically to prevent 
access to unapproved 
users.

Additional 
References and 
Guidelines
AASHTO. (2012). Guide for 

the Development of Bicycle 

Facilities.  

APBP. (2010). Bicycle Parking 

Guide 2nd Edition.

Description
Bicycle lockers are intended to provide long-term 
bicycle storage for employees, students, residents, 
commuters, and others expected to park more than 
two hours. Long-term facilities protect the entire 
bicycle, its components, and accessories against 
theft and against inclement weather, including snow 
and wind-driven rain. 

Bicycle lockers provide space to store a few 
accessories or rain gear in addition to containing the 
bicycle. Some lockers allow access to two users - a 
partition separating the two bicycles can help users 
feel their bike is secure. Lockers can also be stacked, 
reducing the footprint of the area, although that 
makes them more difficult to use.

Guidance
• Minimum dimensions: width (opening) 2.5’; height 

4’; depth 6’. 

• 4 foot side clearance and 6 foot end clearance.

• 7 foot minimum distance between facing lockers.

• Locker designs that allow visibility and inspection 
of contents are recommended for increased 
security.

• Access is controlled by a key or access code. 

NaturalNatural

FarmlandFarmland

HamletHamlet

VillageVillage

TownTown

CityCity

Beach DistrictBeach District



2013

[Bicycle Design Guidelines]  D-40 

In the space 
formerly used 
for seven cars, 
a BikeSPA can 
comfortably park 80 
bikes with room for 
future expansion. 

Double-height racks help 
take advantage of the 
vertical space, further 
maximizing the parking 
capacity.

Materials and 
Maintenance
Regularly inspect 
the functioning of 
moving parts and 
enclosures. Change 
keys and access codes 
periodically to prevent 
access to unapproved 
users.

Additional 
References and 
Guidelines
AASHTO. (2012). Guide for 

the Development of Bicycle 

Facilities.  

APBP. (2010). Bicycle Parking 

Guide 2nd Edition.

NaturalNatural
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BIke Spa (Secure parkIng area)

Discussion
Long-term parking facilities are more expensive to provide than short-term facilities, but are also significantly more 
secure. Although many bicycle commuters would be willing to pay a nominal fee to guarantee the safety of 
their bicycle, long-term bicycle parking should be free wherever automobile parking is free. BikeSPAs are ideal for 
transit centers, airports, train stations, or wherever large numbers of people might arrive by bicycle and need a 
secure place to park while away.

Description
A Secure Parking Area for bicycles, also known as 
a BikeSPA or Bike & Ride (when located at transit 
stations), is a semi-enclosed space that offers a higher 
level of security than ordinary bike racks. Accessible 
via key-card, combination locks, or keys,  BikeSPAs 
provide high-capacity parking for 10 to 100 or more 
bicycles. Increased security measures create an 
additional transportation option for those whose 
biggest concern is theft and vulnerability.

Guidance
Key features may include:

• Closed-circuit television monitoring.

• Double high racks & cargo bike spaces.

• Bike repair station with bench.

• Bike tube and maintenance item vending 
machine.

• Bike lock “hitching post” – allows people to leave 
bike locks.

• Secure access for users.
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SweepIng

SIgnage

Guidance
• Establish a seasonal sweeping schedule that 

prioritizes roadways with major bicycle routes.

• Sweep walkways and bikeways whenever there is 
an accumulation of debris on the facility.

• In curbed sections, sweepers should pick up 
debris; on open shoulders, debris can be swept 
onto gravel shoulders.

• Pave gravel driveway approaches to minimize 
loose gravel on paved roadway shoulders.

• Perform additional sweeping in the Spring to 
remove debris from the Winter.

• Perform additional sweeping in the Fall in areas 
where leaves accumulate.

Guidance
• Check regulatory and wayfinding signage along 

bikeways for signs of vandalism, graffiti, or normal 
wear.

• Replace signage along the bikeway network as-
needed.

• Perform a regularly-scheduled check on the status 
of signage with follow-up as necessary.

• Create a Maintenance Management Plan.

Description
Bike lanes, shared shoulders, Bicycle Boulevards and 
paths all have different signage types for wayfinding 
and regulations. Such signage is vulnerable to 
vandalism or wear, and requires periodic maintenance 
and replacement as needed.

Description
Bicyclists often avoid shoulders and bike lanes filled 
with gravel, broken glass and other debris; they 
will ride in the roadway to avoid these hazards, 
potentially causing conflicts with motorists. Debris 
from the roadway should not be swept onto sidewalks 
(pedestrians need a clean walking surface), nor should 
debris be swept from the sidewalk onto the roadway.

NaturalNatural

FarmlandFarmland

HamletHamlet

VillageVillage

TownTown

CityCity

Beach DistrictBeach District

NaturalNatural

FarmlandFarmland

HamletHamlet

VillageVillage

TownTown

CityCity

Beach DistrictBeach District



2013

[Bicycle Design Guidelines]  D-42 

NaturalNatural

FarmlandFarmland

HamletHamlet

VillageVillage

TownTown

CityCity

Beach DistrictBeach District

NaturalNatural

FarmlandFarmland

HamletHamlet

VillageVillage

TownTown

CityCity

Beach DistrictBeach District

Guidance
• Extend the overlay over the entire roadway 

surface to avoid leaving an abrupt edge.
• If the shoulder or bike lane pavement is of good 

quality, it may be appropriate to end the overlay 
at the shoulder or bike lane stripe provided no 
abrupt ridge remains.

• Ensure that inlet grates, manhole and valve 
covers are within ¼ inch of the finished pavement 
surface and are made or treated with slip resistant 
materials.

• Pave gravel driveways to property lines to prevent 
gravel from being tracked onto shoulders or bike 
lanes.

Description
Pavement overlays represent good opportunities to 
improve conditions for bicyclists if done carefully. A 
ridge should not be left in the area where bicyclists 
ride (this occurs where an overlay extends part-way 
into a shoulder bikeway or bike lane). Overlay projects 
also offer opportunities to widen a roadway, or to re-
stripe a roadway with bike lanes.

Guidance
• Maintain a smooth pothole-free surface.
• Ensure that on new roadway construction, the 

finished surface on bikeways does not vary more 
than ¼”.

• Maintain pavement so ridge buildup does not 
occur at the gutter-to-pavement transition or 
adjacent to railway crossings.

• Inspect the pavement 2 to 4 months after trenching 
construction activities are completed to ensure 
that excessive settlement has not occurred.

• If chip sealing is to be performed, use the smallest 
possible chip on bike lanes and shoulders. Sweep 
loose chips regularly following application.

• During chip seal maintenance projects, if the 
pavement condition of the bike lane is satisfactory, 
it may be appropriate to chip seal the travel lanes 
only. 

roadway SurFace

pavement overlayS

Description
Bicycles are much more sensitive to subtle changes 
in roadway surface than are motor vehicles. Various 
materials are used to pave roadways, and some 
are smoother than others. Compaction is also an 
important issue after trenches and other construction 
holes are filled. Uneven settlement after trenching can 
affect the roadway surface nearest the curb where 
bicycles travel.  
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Guidance
• Require all new drainage grates be bicycle-

friendly, including grates that have horizontal slats 
on them so that bicycle tires and assistive devices 
do not fall through the vertical slats.

• Create a program to inventory all existing 
drainage grates, and replace hazardous grates 
as necessary – temporary modifications such as 
installing rebar horizontally across the grate should 
not be an acceptable alternative to replacement.

Description
Drainage grates are typically located in the gutter 
area near the curb of a roadway. Drainage grates 
typically have slots through which water drains into the 
municipal storm sewer system. Many older grates were 
designed with linear parallel bars spread wide enough 
for a tire to become caught so that if a bicyclist were 
to ride on them, the front tire could become caught in 
the slot. This would cause the bicyclist to tumble over 
the handlebars and sustain potentially serious injuries.

Guidance
• Ensure that gutter-to-pavement transitions have 

no more than a ¼” vertical transition.

• Examine pavement transitions during every 
roadway project for new construction, 
maintenance activities, and construction project 
activities that occur in streets.

• Inspect the pavement 2 to 4 months after trenching 
construction activities are completed to ensure 
that excessive settlement has not occurred.

• Provide at least 3 feet of pavement outside of the 
gutter seam.

Direction of travel 4” spacing max

draInage grateS

gutter to pavement tranSItIon

Description
On streets with concrete curbs and gutters, 1 to 2 
feet of the curbside area is typically devoted to the 
gutter pan, where water collects and drains into 
catch basins. On many streets, the bikeway is situated 
near the transition between the gutter pan and the 
pavement edge. This transition can be susceptible to 
erosion, creating a rough surface for travel.
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