Section 5: FACILITY STANDARDS & DESIGN GUIDELINES
Any road, bridge, tunnel or trail is potentially a bicycle facility. To varying degrees, bicycles will be
ridden wherever they are permitted (limited access highways being one example of where they are
not). Each of these facilities should therefore be designed, constructed and maintained with
bicyclists in mind. However, as most road facilities are designed to accommodate motorists as well,
safety precautions must be made in their design and in their use if they are to be safely shared.
There are various design strategies for making roads and trails safe for the various types of users that
share them. The selection of these strategies depend upon a number of key factors, including the
width of pavement, the width of right-of-way, the design speed and posted speed limit, the average
amount of daily traffic, and the function and setting of the facility.
NCDOT adheres to AASHTO, MUTCD and the North Carolina Bicycle Facilities Planning and
Design Guidelines. Not all guidelines provided in this document (e.g. NACTO) are correspondingly
recognized in AASHTO and/or MUTCD, so certain treatment proposed in this resource may not
be permitted on state roads.
Typical strategies intended to guide motorists, bicyclists, and pedestrians into safe shared use of the
roadway involve a combination of these main design elements: pavement, striping, signage, and
lights.
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5.1

Striped Bicycle Lane & Road Dieting

Description:
A portion of a road reserved for preferential or exclusive use by
bicycles through striping, signing, and pavement markings at least four
feet wide, not including concrete gutter pan.
Recommended for:
 Urban roads with curb and gutter
 Med. to high volume collector and arterial roads with curb and gutter
Road Dieting
Some streets can be retrofitted to allow
sufficient width for bike lanes. This action
requires evaluation of current lane widths,
traffic volumes, and street classification. See
more at:
http://www.smartgrowthonlineaudio.org/np200
7/310c.pdf

Typical road diet >
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Note:
 Standards vary. NCDOT requires a 13 to 15 ft. width from curb face to outer edge of bike lane, when
bike lanes are adjacent to parking.
 Bike lanes are generally not suitable along streets with a high number of commercial driveways.
 For more information on bicycle lanes and bicycle lane/intersection design, see:
http://www.ncdot.org/bikeped/download/bikeped_projdev_Facil_Planning_Guide_Chapter-5.pdf
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5.2

Wide Outside Lane (WOL)

Description:
Wide outside lanes are comprised of extra
width on a widened through lane closest to
the curb and gutter. They allow motorists
to move safely past slower moving bicyclists
without changing lanes. Dedicated right turn
only lanes are not used for wide outside
lanes.
Recommended for:
 Four-lane roadways divided by a
median or a center turn lane
 Low to medium volume local collector
roads
 Wide roadways with curb & gutter
where bike lanes are not feasible
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5.3

Paved Shoulder

Description:
A paved shoulder is that part of the highway that is adjacent to the vehicle lanes of the highway on the same
level. A wide paved shoulder features at least 4 feet of additional pavement width in order to more safely
accommodate bicycles. A four-foot wide shoulder can be striped as a bike lane with a bicycle logo installed
on the lane.
Recommended for:
 Rural roadways
 Secondary roads without curb
& gutter with a limited number
of driveways and intersections
Note:
 For roadways with speeds
higher than 40mph and high
ADT, wider shoulder widths
are recommended.
 If rumble strips are installed,
wide paved shoulders must
maintain an unobstructed 4’
width of bike accommodation.
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5.4

“Sharrows” & Bicycle Boulevards

Shared Lane Markings
Also known as SLMs, or “sharrows”, these
striped road markings indicate a shared lane
environment of bicycles and motor vehicles.
The sharrow lane marking is not a facility type,
as it does not designate a particular part of the
roadway for the exclusive use of bicyclists.
But they have a variety of uses to support a
bikeway network:
 Alerts drivers to the potential presence of
bicyclists and shows the lateral position
bicyclists are likely to occupy within the
street.
 Indicates the safest path for bicycle users
through difficult or hazardous situations,
such as adjacent to parked cars, or through
busy or complex intersections.
 Provides wayfinding along bike routes.
 Advertises the presence of bikeway routes
to all users.
Design Considerations:
 Maximum speed for sharrow use: 35 mph.
 In locations without on-street parking,
sharrows should be placed 4 ft. from curb
face or edge of pavement.
 The frequency of markings along a street
should correspond to the difficulty
bicyclists experience taking the proper travel path or
position. Sharrows used to bridge discontinuous
bicycle facilities or along busier streets should be
placed more frequently (as little as 50 feet) than
along low traffic bicycle routes (250 feet or more).
Bicycle Boulevards
Bicycle boulevards are shared roadway facilities along
low-volume streets that have been optimized for bicycle
travel through traffic calming and diversion, signage and
pavement markings, and intersection crossing
treatments. For information on Bicycle Boulevards, see:
http://www.bicyclinginfo.org/faqs/answer.cfm?id=3976
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Typical Applications for Sharrows:
 Adjacent to parallel parking: sharrows can help keep bicyclists out of the “door zone.”
 Where lanes are too narrow for striping of bike lanes
 Across signalized intersections, particularly through wide or complex intersections where the bicycle
path may be unclear
 Along roadways with bike lanes
 Across driveways and Stop or Yield controlled cross-streets
 Where typical vehicle movements frequently encroach into bicycle space
Intersection Crossing Markings
Bicycle pavement markings through intersections indicate the intended path of bicyclists through an
intersection or across a driveway or ramp. They guide bicyclists on a safe and direct path through the
intersection, and provide a clear boundary between the paths of through bicyclists and either through or
crossing motor vehicles in the adjacent lane.

Sharrows at an intersection (requires NCDOT approval)
Use of sharrows in critical intersections raises awareness for both bicyclists and motorists to potential
conflict areas. White dashed markings without sharrows may serve as adequate warning in areas where
cyclists/motorist conflicts are not a major concern. White dashed markings minimize undue materials and
maintenance costs. However, for areas where conflicts may be of greater concern, use of the sharrows may
be a preferred option.
Sharrows in intersections are intended to indicate that through bicyclists have priority over turning vehicles
or vehicles entering the roadway (from driveways or cross streets). Sharrows can also guide bicyclists
through the intersection in a straight and direct path. In T-intersections, sharrows at only the front of the
intersection may be necessary.
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5.5

Median Refuge Island

Median refuge islands are protected spaces placed in the center of the street to facilitate bicycle and
pedestrian crossings. On two-way streets, crossings are facilitated by splitting movements into two stages
separated by the direction of approaching vehicle traffic. For bicycle facility crossings of higher volume or
multi-lane streets, increased levels of treatment may be desired, such as bicycle signals.

Median Refuge Island at intersection

Mid-block Median Refuge Island
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5.6

Shared-Use Path

The Gateway Trail in Kings Mountain

Description:
A pathway physically separated from motor vehicle
traffic, within highway right-of-way or private
easements or right-of-way. Multi-use pathways include
bicycle paths, rail to trails or other facilities built for
bicycle and pedestrian traffic. Travel surface is ten feet
wide,
with
two-foot
shoulders on either side.
Total facility width is
usually 20 feet.
Recommended for:
 Floodplains, sewer
easements, public land
 Scenic corridors where
easements or right-ofway may be obtained
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Multi-purpose Trails – particularly in and near populated areas - should be composed primarily of
pathways that can accommodate a variety of user types, including walkers, runners, bicyclists, and other
non-motorized users. These multi-purpose paths must meet certain design criteria to simultaneously
accommodate these different needs. Clearance dimensions are critical. Width of pavement should be
maintained at ten feet, with two feet improved shoulders on both sides. Deviations for very short distances
may be acceptable when existing conditions do not physically permit standard trail width, but paved trail
surfaces must maintain at least 6 ft. in width to allow accessibility for maintenance equipment (ATV type).
Pavement types may vary between conventional or pervious concrete, asphalt or crusher fines. Maximum
slope shall not exceed 8%. Maintain a vertical clearance of 10 ft. (8 ft. minimum). All trails should be
maintained with a 5 ft. cleared area from the edge of the trail on each side. Trails should be pitched to drain
with a 2% minimum grade. Paving materials may vary in specific locations.
Greenways are corridors of protected open space that can accommodate a multi-purpose path. They often
follow natural land or water features. Greenways may also provide an additional complimentary use for
existing utility rights-of-way. Greenways improve the quality of life for a community not only by providing
additional recreation opportunities and connections between points of interest, they are also a tool to help
preserve open space, improve environmental quality, facilitate economic development, and celebrate the
unique heritage of the area they traverse. A network of connecting greenways results in a system that can be
greater than the sum of its parts.
Elements of trail planning:
 Context: cultural and
Trail/Roadway Intersections
geographic
Intersections between shared use paths and roadways require great care
to ensure a balance of safety, convenience and comfort. Trail users
 Destinations and access
prefer not to make frequent stops at every driveway and intersection,
 Adjacent land use
especially where crossing traffic volumes are minor. But dangerous
 Environmental
conflicts between motor vehicle traffic and trail users must be avoided.
concerns
 Utilities
Pavement marking and signs
 Public involvement
at intersections should direct
 Coordinating
users to cross at clearly
agencies/permitting
defined locations and warn
 Maintenance
them that crossing traffic
Elements
of trail design &
should
be
expected.
Familiar signs and marking construction
as those used on roadways
 Land acquisition
(STOP and YIELD signs,
 Clearing & demo
stop bars etc) should be used
 Grading
on trails as needed. In addition, flashing warning lights, zebra-style or
 Trail layout
colored pavement crosswalks, raised crosswalks, signals, and neck Typical sections
downs/curb-bulbs may also be needed in some instances, though these
 Accessibility
can be costly facilities to install and maintain. See the example of a
 Intersection crossings
Motion Activated Warning System in Section 5.12: Signalization.
 Signage
For more information, see:
 Landscaping
http://www.bicyclinginfo.org/engineering/paths-principles.cfm
 Structures
 Furnishings
Section 5: FACILITY STANDARDS & GUIDELINES

Page 90

Shared-use path typical cross-section

From the Manual of Uniform Traffic Control Devices
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5.7

Grade-Separated Crossing & Drainage Grates

Description:
Grade-separated crossings can be a bridge or an underpass that provides
continuity of a bicycle/pedestrian facility over or under a barrier. These facilities
may be specially constructed, or make use of an existing culvert or vehicular
bridge.
Grade-separated crossings can be expensive and difficult to implement. For these reasons, advance
planning, identification of a source of funds, and a compelling purpose and need are primary factors in
obtaining approval for construction.
Recommended where:
A bicycle route meets a barrier, but continuity is critical
and well justified. Barriers may include high volume
multi-lane roadway, an active multi-track railroad, a
stream, or an environmentally sensitive wetland

Potts Creek under US 74
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Bridge Rail Retro-fit
Bridge rails and bridge rail retrofits must meet
Federal Highway Administration (FHWA)
standards. Bicycle-safe bridge railings are to be
used on bridges where protection of bicyclists is
deemed necessary.
Such rails must be in
accordance with the American Association of State
Highway and Transportation Officials (AASHTO)
specifications and in accordance with FHWA
guidelines. The required minimum height of a
railing used to protect a bicyclist is 48 inches,
measured from the top of the riding surface to the
top of the rail. In cases where existing railings are
below this height, consideration should be given to
retrofitting an additional bicycle railing to the top,
bringing the total height to 54 in.

Rails on some Kings Mountain highway
overpasses - such as Canterbury Road over I-85
(pictured here) - do not currently meet FHWA
height standards for bicycle use.

The FHWA Bridge Division is available to assist
when details for raising rail heights are required.
For further guidance, visit:
http://www.ncdot.org/bikeped/download/bikeped_projdev_Facil_Planning_Guide_Chapter-4.pdf

Drainage Grate Design
It is critical for bicyclists,
that drainage grate slots
along road curbs be
perpendicular to the
travel path so that bicycle
wheels will not snag.
For detailed information,
refer to:
http://www.ncdot.gov/bike
ped/projectdevelopment/dr
ainage_grate_design/

FHWA approved highway overpass
(N. Piedmont over NC 74)
featuring high railing, sidewalks, and paved shoulders
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5.8

At-Grade Railroad Crossing

At-grade railroad crossings pose two common problems for bicycle traffic. First, if the tracks cross the
roadway at less than 45 degrees, a bicyclist’s front wheel may be diverted by the rail or trapped in the
flangeway, causing loss of steering control. Second, a rough crossing – at any angle – may cause wheel
damage or may cause a bicyclist to crash.
Angled crossings
Where railroad tracks cross roads or bikeways at-grade at an acute
angle, consideration should be given to the following design options:
1. As shown in Figure 4-2, widening the approaching roadway,
bike lane or shoulder will allow the bicyclist to cross at
approximately 90 degrees without veering into the path of
vehicular traffic. Widening should be no less than 6 feet (8
feet optimal).
2. On low-speed, lightly-travelled railroad tracks, commercially
available flangeway fillers can eliminate the gap next to the
rail (Figure 4-3). The filler normally fills the gap between the
inside rail bed and the rail. As a train wheel rolls over it, the
flangeway filler compresses. This solution, however, is not
acceptable for high-speed rail lines, as the filler will not
compress fast enough and the train may derail.
3. In some cases, abandoned tracks can be removed,
eliminating the problem.
4. If no other solution is available, warning signs and pavement
markings should be installed in accordance with the
MUTCD. While there is no approved sign for this specific
situation, a W11-1 warning sign with an appropriate sub-plate
message (e.g., BIKES CROSS AT RIGHT ANGLE) may
provide sufficient warning for bicyclists.
Rough perpendicular crossings
Rough or uneven perpendicular crossings can also cause control
problems and equipment damage for bicyclists. When regular
maintenance does not solve the problem, the best long-term solution
may be to install a rubberized crossing (Figure 4-4). Such crossings
generally consist of a concrete base with a rubberized surface. While
these are relatively expensive to install, there are significant savings in
long-term maintenance costs because of their stability.
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5.9

Bicycle Route

Description:
The MUTCD defines a designated Bicycle Route as “a system of bikeways designated by the jurisdiction
having authority with appropriate directional and informational route signs, with or without specific bicycle
route numbers.” A Route can be made up of a variety of on-road and off-road facilities. Routes ideally
form closed loops and interconnect with other routes. Factors to consider in design include: traffic
volumes, speed limits, roadway width, roadway condition, grade, curvature, etc.
Recommended for:
 Low speed and low
volume roads
 Areas of scenic,
historic or recreational
interest
 Connection of multiple
destinations of interest
 Connection with
regional or state bike routes
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5.10 Signage
The various kinds of signage serve various functions. Warning and regulatory signage can alert drivers to
reduce speeds and to warn bicyclists to use extra caution. Directional signage gives bicyclists the
information they need to navigate safely on and off-road. Wayfinding signage provides direction to
specific destinations or guides bicyclists as they use special bicycle routes.
Too much signage, however, can produce visual “clutter” and can encourage complacency and
noncompliance with signs in general. Signs, and the sign text, should be large enough to be seen from a
distance. The distance is dependent upon the road speeds. It is imperative that all signs be properly located
so as not to obstruct bicyclists or pedestrians, and the visibility triangles of motorists.
Way-finding signage is intended to orient and
communicate in a clear, concise and functional manner.
It should enhance bicycling circulation and direct visitors
and residents to important destinations. In doing so, the
goal is to increase the comfort of visitors and residents
while helping to convey a local identity. Signage
regulations should address the orientation, height, size,
and style of signage to comply with a desired local
aesthetic.
It is recommended that municipalities adopt consistent
and descriptive graphics to identify bicycle routes. This
signage system would assure bicyclists that they are safe
and will not encounter gaps in facilities along these
routes.
Maintenance of signage is as important as other facility
maintenance. Clean, graffiti free, and relevant signage
enhances guidance, recognition, and safety for bicyclists.
Though traffic signage can carry legal authority, it should
not be relied upon as the primary or sole means of
influencing driver or bicyclist behavior. However, it is essential to anticipate the need for traffic signs in
every situation to provide clear direction for both bicyclists and drivers. It is also important to avoid
unnecessary signs as they may cause physical or visual obstruction, will require maintenance, can confuse
and erode the significance of necessary signage and add to visual blight. Signs should only be installed when
they fulfill a need based on an engineering study or engineering judgment.
All bicycle and vehicular pavement striping, signage and signals, and the locations thereof shall conform to
the MUTCD.
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Regulatory Signage

Direction & Warning Signage

Share the Road
This sign helps make motorists aware that bicyclists might be using road, and
that they have a legal right to it. It is typically placed along roadways with
high levels of bicycle usage but relatively unsafe conditions for bicyclists.
The "Share the Road" sign is especially useful where a significant number of
bicyclists use a roadway that by its nature is not designated as a bicycle route,
but which is an important connection for bicycle transportation. For
additional information, see:
http://www.ncdot.gov/bikeped/safetyeducation/signing/
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DESIGN & PLACEMENT
Strategies for signage designs are constantly being updated, but when selecting the optimal design for a
particular segment of road or trail, it is prudent to consider the following questions:
IS IT VISIBLE?
How far distant must the warning
be apparent to users travelling at
various speeds?
IS IT RECOGNIZABLE?
Will drivers and bicyclists know what to
do when they see it?
DOES IT COMMAND RESPECT?
Drivers and bicyclists constantly make splitsecond decisions about what requires their
attention and what can be ignored.
IS IT COST EFFECTIVE TO INSTALL AND
MAINTAIN?
Safety improvement elements can vary widely is initial and
ongoing costs. Higher costs upfront can sometimes save in
the long run.
IS IT AN ALREADY APPROVED DESIGN?
NC Department of Transportation must approve designs on state
roads. Standard signage is often more recognizable.
DOES IT FIT THE CHARACTER OF THE LOCATION?
Some strategies are more suited to urban versus rural settings, etc.
IS IT EXCESSIVE?
Are the users visually overloaded with an excessive amount of warning indicators?
Are the rights and needs all user types taken into account rationally and fairly?
Is the precaution necessary?
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5.11 Striping
Pavement markings are used to make bicycling safer. Generally the markings are used to designate lane
separation, indicate an assigned path or correct position for the bicyclist, and for information about
upcoming turning and crossing maneuvers. The Manual of Uniform Traffic Control Devices (MUTCD) is the
national standard for all pavement markings. Part 9 focuses on "Traffic Controls for Bicycle Facilities."
Striping is a warning and directional feature that should always be used in conjunction with other devices,
whether it is used to indicate bike lanes, paved shoulders, stop bars, etc. One of the best materials for
striping is tape, which is installed on new or repaved streets. It is highly reflective, long lasting, slip-resistant,
and does not require a high level of maintenance if installed properly. However, it does require a higher
level of expertise to install well. Although initially more costly than paint, both inlay tape and thermoplastic
are more cost-effective in the long run. Inlay tape is recommended for new and resurfaced pavement, while
thermoplastic may be a better option on rougher pavement surfaces. Both inlay tape and thermoplastic are
more visible and less slippery than paint when wet.
Care in the placement of painted markings will increase their longevity. For example, avoid placement of
markings near driveways or other locations, particularly those with high truck traffic, to avoid wear from
tires.
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5.12 Signalization
Signals, or traffic control devices, affect all users of an intersection;
therefore, they should be designed with vehicles, bicycles and pedestrians in
mind.
Most traffic signals are installed based on vehicular traffic considerations,
but some high-volume pedestrian circumstances warrant traffic signals
themselves. Judgment must be used on a case-by-case basis. For example,
the immediate presence of parks, recreational paths, or schools, increase demands. There may also be latent
demand if a destination is not currently accessible, but could become so with new facilities or redesign.
Countdown signals
Though primarily a pedestrian safety measure, countdown signals can also aid cyclists
by warning them of the amount of time available to cross an approaching
intersection. They also let stopped cyclists know how much time they have to rest
and make adjustments.
Traffic signals can, however, inadvertently lead to an increase in accidents. Excessive delays caused by
poorly timed signals may incite unsafe behaviors in all user types. Another common design flaw that can be
particularly dangerous for cyclists involves signal actuator mechanisms.
Actuator Loops
Most traffic lights are now actuated by loops of electrical wire buried in the
pavement. The loops operate as metal detector antennas, sensing the presence
of vehicles overhead. But these devices work very unreliably for bicyclists
particularly for bicycles with nonmetallic wheels and a nonmetallic frame, and
most bicyclists do not even know what they are or how to trigger them. Often,
the loops are buried under a new layer of pavement and invisible.
One solution is to turn up the sensitivity at the signal control
box until the actuator will detect a bicycle traveling along the
loop wire, and to mark the location wire with the MUTCD
symbol and sign shown here. The actuator loop can also be
arranged in a "quadrupole" pattern or "California D-type"
loop, which is more sensitive directly overhead while avoiding
false triggering from adjacent lanes.
MUTCD traffic
sensor symbol
For information and standards regarding pedestrian signals for crosswalks, refer to the MUTCD, chp. 4E:
PEDESTRIAN CONTROL FEATURES. Part 4 of the MUTCD has complete information regarding the
installation of highway traffic control signals.
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Motion Activated Warning Systems
These systems can serve where off-road trails intersect roadways.
When triggered by trail activity, these devices flash warning beacons
to signal approaching motorists of trail users near the intersection,
without altering the existing flow of traffic. As cyclists on the trail
approach the intersection, instead of having to get off the bike and
press a button (which cyclists are unlikely to do), the motion-sensor
will pick up the approach and trip the yellow flashing light, directed
toward the cars. A red flashing light is directed toward the trail,
warning cyclists and pedestrians to stop. This solution is ideal for
mid-block crossings or intersections. Active warning systems are
more effective than 24-hour flashes that motorists come to ignore
over time. Drivers will know that the yellow light will be blinking
ONLY when a cyclist is approaching the intersection (therefore they
are far more likely to obey the signal).
Such devices can be equipped with trail counters to provide data of
trail use. Solar energy with battery backup systems can be used to
power the signal.
For an example of this system, visit www.crossalert.com, or see a
video of the signal:
http://www.crossalert.com/movie/index.html
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5.13 Bike Racks
Bike racks encourage bicycle usage by providing security for bicycles at destinations where bicyclists choose
to park their bikes. The presence of a bicycle rack can encourage potential riders to a location.
Design Considerations:
 Rack designs can vary widely, but should be attractive to encourage use by cyclist and property owners.
 Racks must allow the bike frame and wheel(s) to be locked securely.
 Racks must support the bicycle frame and not hold the wheel.
 Racks should be built from heavy duty, weather & tamper resistant materials.
 Most racks are misused to some degree. Look for racks that provide the same opportunity for security
whether the bike is on the end or middle of the rack.
 Locate racks next to entrance doors and in line of site of a window.
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5.14 Street Lighting
Location
Lighting for streets and off-street paths should be provided where considerable bicycle and pedestrian
traffic is expected at night, where there is insufficient available light from the surrounding area, and at all
designated road crossings.
Type
Each lighting situation is unique and must be considered on a case-by-case basis. Average maintained
horizontal illumination levels of 5 lux (0.5 foot candles) to 22 lux (2 foot candles) should be considered,
though higher levels are advisable in special areas where security problems might exist. Light poles should
generally be 12 to 15 ft. high. Luminaries and poles should be at a scale appropriate for bicycle and
pedestrian use.
Style
Light fixtures, as well as other on-street facilities, like street furniture, can add much in terms of street
aesthetics and reinforce community identity. The Plan recommends using a particular style of street lighting
fixture appropriate for the City’s identity and coordinate this choice with stylistic choices in other street
furniture and facilities.
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5.15 Bicycle Maps
One of the most common questions a bicyclist asks is "where can I safely ride my bike"? A good bicycle
map will answer this question. Bicycle maps can provide information to guide novice cyclists to lesstraveled routes, help an experienced cyclist get around unfamiliar parts of town or identify suitable routes
for touring cyclists. A bicycle map can be a tool to promote alternative transportation, improve cyclists’
safety, or provide a guide to recreational opportunities.
Bicycle mapping and signing projects provide a low-cost way to improve the safety of cyclists by directing
them to roads that are more suited for bicycling. Bicycle maps can also make an excellent tool for promoting
bicycling.
Map Content
Bicycle maps can vary widely to suit promotional purposes and to represent the character of the community.
However, bicycle maps should convey the following basic information:
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Map scale and north arrow
Designated routes shown graphically
Text description of each route
Prominent destinations and points of
interest along routes
General local history
Bicycle riding tips and safety information
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5.16 On-street Parking
On-street parking is essential to downtown business and helps make streets friendlier for pedestrians. But it
also helps to calm traffic. Drivers tend to slow down when they sense potential conflict with vehicles
suddenly moving into the traffic lane. On-street parking can be easily monitored and controlled, and can
provide a source of revenue.
On-street parking alignment options include: parallel, diagonal or angle, and perpendicular.
1. Parallel parking permits drivers a clear view of oncoming traffic. And it requires the least amount of
additional right-of-way depth to accommodate parked cars. It is also most favorable for pedestrians.
2. Diagonal or angle parking allows a greater ease in maneuvering into a space with fewer steps than
parallel parking, but it is the most accident-prone on-street parking arrangement commonly used, as it
requires a person leaving a parking space to back out into traffic, often without a good view of
approaching cars, pedestrians or bicyclists. Back-in diagonal parking requires additional maneuvering
skill but provides some advantages over back-out diagonal parking:
i. Children are directed to the sidewalk and shielded by the door.
ii. Easier to unload and load trunk at the sidewalk.
iii. Sight visibility is improved for drivers and cyclists.
3. Perpendicular parking has many of the disadvantages of angled parking but requires the even more
depth in right-of-way.
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Resources
North Carolina Bicycle Facilities Planning & Design Guidelines
North Carolina Department of Transportation
Division of Bicycle & Pedestrian Transportation (DBPT)
1 Wilmington St., Raleigh, NC 27601-1453
http://www.ncdot.gov/bikeped/
Manual on Uniform Traffic Control Devices (MUTCD)
Published by the U. S. Department of Transportation
Washington, DC, 2009.
Available at http://mutcd.fhwa.dot.gov
NACTO Urban Bikeway Design Guide
Part of the Cities for Cycling initiative to provide state-of-the-practice solutions to help create complete
streets that are safe and enjoyable for bicyclists.
National Association of City Transportation Officials (NACTO)
1301 Pennsylvania Ave. NW #350, Washington, DC 20004
nacto.org
Guide to the Development of Bicycle Facilities
The American Association of State Highway Transportation Officials (AASHTO)
Available from AASHTO at www.aashto.org/bookstore/abs.html
bicyclinginfo.org
Pedestrian & Bicycle Information Center
and
BIKESAFE
U.S. Department of Transportation Federal Highway Administration (FHWA)
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