APPENDIX A – DESIGN GUIDELINES
The design practices and standards outlined in this appendix are intended to provide guidance to
engineers, planners, designers, and others in integrating bicycle accommodations into the various
projects that have the potential to affect bicycle travel in the North Georgia region. In the
existing conditions chapters categories and types of facilities were introduced. This section will
take that a step further and show illustrations and examples of these facilities. It will also present
some basic guidelines to be followed throughout the North Georgia region. Application of these
design guidelines, while suggestive only, would ensure consistency in facilities design in the
region. Consistency not only provides cyclists with an assurance of the type and quality of
bikeways that they will encounter, it encourages both cyclists and drivers to operate predictably
with each other on public rights-of-way. Consistency and predictability encourage bicycle use,
and are cornerstones of a safe multi-modal transportation infrastructure.
The guidelines in this document are based primarily on the national guidelines established by
the American Association of State and & Highway Transportation Officials (AASHTO) in their
1999 Guide for the Development of Bicycle Facilities. The guidelines are also consistent with
the 2001 Manual on Uniform Traffic Control Devices (MUTCD).
While the two nationally-recognized manuals provide a foundation, this document provides
additional guidance on issues that are not addressed, or not addressed in depth, in those
publications. Existing guidelines from other cities and states, along with other documents, were
also consulted. Furthermore, the guidelines have been developed in response to the specific
needs, objectives, and circumstances of the North Georgia region.
While comprehensive, the guidelines cannot cover every design issue that may be encountered.
Where such issues are not covered, appropriate engineering principles and judgement must be
applied in providing for the safety and convenience of bicyclists, pedestrians and motorists.
Facility designers should also take into consideration the human and environmental factors that
contribute, to or detract from, bicycling comfort and safety.
Related Planning Issues
Land Use
Like walking, the convenience of bicycling for travel is often determined by the pattern in
which land is developed. Given the proper facilities, most people are willing to walk for about
fifteen minutes, or one-half mile, for transportation trips (See Figure 1). This distance has
become a benchmark planning principle for those designing walkable communities. In fifteen
minutes, most cyclists can cover about two miles, making bicycles an even more versatile mode
of travel.
Some land use patterns that encourage both bicycling and walking include:
•

Development densities that allow people to live close to destinations such as schools and
stores.
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•
•

Mixed-use zoning that allows commercial and residential land uses in the same area, along
with standards that ensure compatible building design.
Locating buildings close to the street, which can slow traffic and offers easier bicycle access.

Some common land development practices that discourage bicycle and pedestrian travel include:
•
•
•

Segregated land uses that create long distances between destinations.
Commercial properties set far back from the street with large parking lots in between. Such
sites also typically include access and parking facilities for automobiles only.
Large lots in residential areas that create greater distance between home and other
destinations.

Figure 1:

The illustration on the left shows a half-mile radius around the
commercial center of a densely developed, mixed use area with a grid
street network. The illustration on the right shows the same radius in
a low-density area with segregated uses.

Roadway Network
In the decades following World War II, roadway network planning practices shifted from
traditional urban patterns to more strictly hierarchical, non-grid road systems with cul de sacs
and other such features. This approach tends to concentrate traffic on collectors and arterials,
can result in single points of access to many destinations, and often requires significant out-ofdirection travel. While indirect travel routes aren’t always a major deterrent to drivers, they
can result in considerable added travel time and inconvenience for cyclists.
An interconnected grid of streets offers many routes and points of access to destinations for
cyclists, pedestrians and motorists. When retrofitting a non-grid network, off-street connector
trails can sometimes provide the directness of route – to schools, shopping, or other
destinations – that the street system doesn’t offer. For example, providing a connector trail
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from the end of a neighborhood cul de sac to a library can decrease parking demands at the
library and reduce the vehicular load on nearby roadways.
Access Management (See Figure 2)
Urban collectors and arterials with commercial frontage are attractive to both bicyclists and
drivers because they usually provide the best access to destinations, and the most direct routes
through a community. Although traffic speeds and volumes on such roadways can discourage
cyclists, it is the intersections, driveways and curb cuts where accidents are most likely to
occur. Unlimited access creates many conflicts between cars entering or leaving the roadway,
and cyclists riding along the roadway.
By limiting or consolidating driveways, and using other access management design tools such as
curbed medians, both cyclists and drivers benefit:
•
•
•

The number of conflict points is reduced
Vehicles are redirected to intersections with appropriate traffic control devices
Improved traffic flow can reduce the need for road widening, perhaps allowing part of
the right-of-way to be reclaimed for bicycle facilities

Figure 2:
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Access management reduces the number of conflict points between
bicyclists, pedestrians and motorists
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Any access management design should also consider the potential for negative impacts on both
cyclists and pedestrians. For example, pedestrian crossing opportunities should not be reduced,
and redirecting motor vehicle traffic should not significantly increase out-of-direction travel for
pedestrians and cyclists.
Roadway Design Standards
The roadway design standards adopted by the various agencies in the North Georgia region
should be amended to include cross-sections that incorporate the bicycle facilities recommended
in this plan.
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Section Two: Design Guidelines
Multi-Use Paths (Greenways)
Off-street paths are more popularly known as greenways. Greenways do not allow motor vehicle
traffic but do permit a range of non-motorized travel, including bicycling, walking, running and
in-line skating. Although typically built in an independent right-of way, park or easement,
greenways are sometimes also located within road rights-of-way, separated from motor vehicle
traffic by open space or a structural barrier.
Greenways primarily attract recreational users, but because they typically wind through a
community and connect destinations, they also offer an excellent opportunity to function as nonmotorized transportation routes. In fact, they can sometimes offer a more direct route to
destinations that the roadway network. For children, or any cyclist uncomfortable with sharing
the roads with cars, paths may be the preferred facility. And greenways are an excellent training
ground for building the skills to ride on the road.
Greenways should not be provided in lieu of a street-based bikeway network. Transportation
cyclists desire the same directness of route and access that drivers do, which requires the use of
streets. A community-wide bicycle infrastructure should provide both on and off-street facilities.
One of the factors in prioritizing greenway development projects should be whether or not the
project has the potential to perform a transportation function, in addition to recreation and other
objectives. Greenways intended to perform a transportation function should be designed to
maximize connectivity and access to destinations.
Another appropriate application of the design guidelines for paths is for an overland bicycle
connector, as shown in Figure 3. A bicycle connector is short distance, off-street, and provides
direct access to a destination, or linkage between on-street bikeways, which would otherwise
require an out-of-direction street-based route.
General Design Principles
Design practices that encourage the use of paths for bicycle transportation include:
•
•
•
•
•

Providing frequent access points from the street network. This practice minimizes out-ofdirection travel to enter or exit the path.
Directional signs that direct users to and from the path.
Minimal at-grade roadway crossings.
Terminating the path at points with safe access from the street system, such as at a controlled
intersection or at the end of a dead-end street.
Terminating the path at streets that include on-street bicycle facilities.
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Figure 3: Overland connector paths can create direct linkages between destinations
that would otherwise require out-of-direction travel on streets.
Because paths accommodate pedestrians as well as bicyclists, they must meet all ADA
design standards.
One-way paths tend to be used as two-ways facilities, particularly by pedestrians, and
should generally be avoided.
Paths Parallel to Roadways
Paths immediately adjacent to roadways have the potential to create a number of conflicts.
They can create a situation in which bicyclists are traveling against the flow of nearby
traffic, which is contrary to the rules of the road. This problem is exacerbated at
driveways and entrances, where exiting drivers are often only looking in one direction for
on-coming traffic. Furthermore, the presence of a parallel path tends to create an
expectation among drivers that all bicyclists should use the path instead of the street. But
many transportation cyclists prefer the connectivity and access the street provides, and
will continue to use a street even if a parallel path exists.
However, a greenway parallel to a roadway can be an appropriate design approach under
the following conditions:
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•

The adjacent road has traffic speeds and volumes that are incompatible with bicycle
use.
•

The path connects at one or both ends to other paths outside the road right-of-way, or
to high quality on-street bike/pedestrian facilities.

•

Expected path users include a high percentage of children or other novice or
recreational riders.

•

The path will be at least five feet from the edge of roadway pavement or include a
structural barrier, such as a “jersey wall”, between the path and road.

•

Cross-streets are few and grade separated crossings are maximized.

The presence of a path should not be used to justify the exclusion of bicycle facilities
on, or to restrict bicycle use of, the adjacent roadway.
Design Guidelines for Paths (See Figure 4)
Width and Clearance
Width
Ten feet is the standard pavement width for a two-way multi-use path. Path width
should be increased to twelve feet where high use is anticipated, such as dense urban
areas. Eight-foot wide paths are not recommended except in circumstances with severe
physical constraints and where long-term use is expected to be low.
Lateral Clearance
Stable, two-foot shoulders with a cross-slope of no greater than 1:6 should be provided
on all paths. Physical barriers and trees should not encroach into the shoulder area.
Overhead Clearance
Although eight feet is adequate clearance from overhead obstructions for bicyclists, tenfoot clearance is usually necessary in order to accommodate maintenance and
emergency vehicles.
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Figure 4: Clearance and slope standards for paths.
Design Speed, Slopes & Radii Design Speed
AASHTO recommends a design speed of 20 MPH for paths, which is the speed at which
some faster cyclists may be riding. However, it is important to remember that paths are
used by bicyclists with very different skill levels, as well as by pedestrians and other
slower users. In addition, most greenway projects include objectives such as preserving the
natural terrain and landscape features. Accordingly, paths shouldn’t be designed with the
intent of maximizing speed.
Running & Cross Slopes
The federal Architectural & Transportation Barriers Compliance Board’s 1999 Regulatory
Negotiation Committee on Accessibility Guidelines for Outdoor Developed Areas includes
recommended ADA standards for paths.
The document recommends the following:
•
•
•

The maximum running slope of paths should be 1:20
Slopes of up to 1:12 should be permitted for distances up to 200 feet, 1:10 for up to
thirty feet, and 1:8 for up to ten feet.
The cross slope of a path should not exceed 1:20.

To help bicyclists maintain balance, paths should be banked low, up to 1:20, on the inside
of a curve.
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Curve Radii
At 20 MPH, the minimum recommended radius on curves is one hundred feet, along with
adequate stopping sight distances. When such a standard cannot be met, warning signs or
supplemental pavement markings can alert path users to approaching conditions. Path
widening at sharp curves can also improve safety.
Path/Roadway Intersections
Grade Separated Crossings
Grade separated path/street crossings should be provided wherever possible on a greenway,
since most users expect continuous separation from motor vehicle traffic. At-grade
crossings introduce conflicts between cars and bicycles, especially at high-speed, high
volume points such as freeway interchanges. Grade separated crossings should not require
bicyclists to travel significant distances out-of-direction, and should not require a steep or
winding climb.
At-Grade Crossings
When a grade separated crossing cannot be provided, the best at-grade crossing has either
light traffic, or is at a controlled intersection. All crossings should include appropriate
pavement markings and signage. For intersections with signal controls and signal loop
detectors, detectors should also be placed in the path.
At intersections or at mid-block crossings on wide streets, a curbed center median should
be provided, as shown in Figure 5. The median will allow path users to cross half of the
lanes and wait safely in the median refuge before crossing the second half of the roadway.
A median should be at least six feet wide to provide clearance for the length of a bicycle; a
ten-foot wide median will accommodate a bicycle with a trailer, or groups of bicyclists.
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Figure 5: At-grade path crossing. Median refuge is angled toward oncoming
traffic to provide better visibility for path users.
Railings, Fences & Barriers
Barrier treatments such as fences or railings are sometimes needed to provide separation
between a path and a hazard - such as a steep slope, or to eliminate path user access - such as
to a high-speed freeway. As shown in Figure 6, barriers can be as low as 42 inches in
height. Where a cyclist’s handlebars may come into contact with a nearby barrier, such as a
bridge railing, a smooth rub rail should be located at a height of 36 inches. Openings in a
barrier should not exceed six feet.
Barriers should be placed as far from the trail as possible. When barriers encroach into twofoot path shoulders, they reduce the usable width of the path. When such instances cannot be
avoided, it is desirable to increase the overall pavement width of the path.
Motor Vehicle Barriers
Bollards are commonly used to restrict motor vehicle access to paths. Use of bollards
should be carefully considered because they can create a significant hazard for bicyclists.
The width between bollards should not be less than four feet, which is the narrowest width
that can accommodate a bike trailer. Five feet is the preferred width.
Since most paths are two-way, a single, removable bollard should be placed in the center
of the path. Bollards should never be placed in the path of travel of greenway users, such
as in the middle of a travel lane, because users will be channelized to the center of the
path, where head-on collisions may occur.
Bollards should be placed several feet back from an intersection. This allows the cyclist to
negotiate the bollard before exiting, or after entering the trail, rather than when attention
should be focused on roadway traffic.
An alternative to bollards is to split the entryway into two six-foot, one-way trails, separated
by low landscaping, as shown in Figure 7. This design is safer for cyclists and more
attractive than bollards. It also improves access for maintenance and emergency vehicles.
Such vehicles can straddle and clear the landscaping without having to remove a bollard.
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Figure 7: An alternative to bollards at path entrances
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Bicycle Lanes
A bicycle lane is a portion of the roadway separated from conventional travel lanes with a
stripe, and designated for exclusive or preferential use by bicyclists. They are one-way
facilities placed on both sides of a street in order to carry bicyclists in the same direction as
motor-vehicle traffic. Bike lanes also help to increase the total capacity of roadways by
segregating users, and are the preferred facility for most urban arterials and collectors. In
addition to lane striping, pavement markings and signage identify bike lanes.
Shouldered bike lanes also fall into the bike lane category. These are paved shoulders
separated from travel lanes with a lane stripe, and are typical for rural-style roadways
without curbs and gutters. Bicycle-related pavement markings are not typically used on
shouldered bikeways, since they can also be used as a vehicle breakdown lane.
Where exclusive bus lanes exist, and pavement width precludes the striping of separate bike
lanes, shared bus/bicycle lanes are a third bike lane type that can increase bicycle safety and
comfort.
Width (See Figure 8)
When measured from the face of a curb or the edge of pavement, a bicycle lane or
shouldered bikeway should be four to six feet wide. When a gutter pan is present, a bicycle
lane should be measured from the gutter pan seam.
If possible, bike lanes and shoulders should be wider than the four-foot minimum when the
following circumstances are present:
•
•
•
•
•
•
•

On-street parking
When travel lanes are less than ten feet wide
High traffic volumes
High traffic speeds
High truck volumes
Guard rails immediately adjacent to the bike lane
Steep grades
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Figure 8: Typical bike lane details on streets with and without on-street parking. Note
that the pedestrian bulbs at the intersection do not extend into bike lanes.
Considerations for Shouldered Bikeways
On streets without curbs, paved roadway shoulders provide space for bicyclists to travel
separate from motor vehicle traffic. Shoulders also benefit motorists by offering
improved sight distances and highway capacity, along with an area that can be used
during breakdowns. Because they perform multiple functions, shoulders are not
typically marked for the exclusive use of cyclists. If bicycle volumes are high, however,
it may be desirable to mark and sign shoulder bikeway as bike lanes.
Bus/Bike Lanes (See Figure 9)
Where exclusive bus lanes exist, and pavement width precludes the striping of separate
bike lanes, shared bus/bicycle lanes can reduces conflicts with cars and increases cyclist
comfort. Care must be taken to ensure the appropriateness of this type of facility;
bus/bike lanes with very high bus volumes can create significant conflicts with bikes.
Application Principles & Design Consideration
Where pavement width permits, a five-foot bike lane should be placed between the bus
lane and other travel lanes. This placement eliminates the weave-and-merge conflicts
common to a bus/bike lane. Buses will be passing bicycles on the right, but fewer
merging and turning movements will reduce overall conflicts.

05062112.004 CEDS BIKE

13

If pavement width is limited, it may be appropriate to re-evaluate the value of the dedicated bus lane.
If bus service is infrequent and level of service can be reasonably maintained using conventional
travel lanes, it may be advantageous to eliminate the bus lane and use that pavement width to restripe with bike lanes.

Figure 9:

The diagram at left shows a combined bus/bike lane. The diagram at
right shows a roadway with both a bus lane and a bike lane.

•

If pavement width is limited and the dedicated bus lane is warranted, a shared bus/bike
lane is the preferred solution, particularly where bus traffic volume is light or express.
Such lanes should be 14 feet wide.

•

In addition to roadway signage, signs directed at bicyclists may also be placed on the
back of buses to reinforce the “pass on left” rule. Special care should be taken to
educate bus drivers and cyclists as to the proper shared use of the lane (for example, an
emphasis on the importance of the bus driver using turn signals when approaching or
leaving a stop).

Other Considerations
Bicycle lanes should be separated from other travel lanes with a six-inch, single solid white
line.
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When on-street parking is present, a bike lane should always be placed between the parking
lane and conventional travel lane; never between the curb and parking lane.
Bike lane widths exceeding six feet should generally be avoided, since they can be used for
parking or conventional travel lanes.
On one-way streets, bike lanes should be on the right side of the roadway. It may be
appropriate to consider locating the bike lane on the left side of the street when doing so
offers significantly fewer conflicts - such as those caused by multiple intersections or dual
right turn lanes.
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Shared Roadways (Bike Routes)
On a shared roadway, bicyclists and motorists share the same travel lanes. Except in cases
where wide outside lanes are provided, motorists will typically have to weave into the
adjacent lane in order to safely pass a bicyclist. There are several design variations on
shared roadways:
Wide Outside Lanes (WOLs)
On major collector and arterial streets, where severe physical constraints preclude bike
lanes, wide outside lanes are a desirable alternative. WOLs should be 14 feet wide,
excluding the gutter pan. If more than 14 feet is available, bike lanes should be
considered.
Where on-street parking is present, parking spaces should be marked to encourage cars to
park close to the curb.
Because they provide less operating space than bike lanes, and are not designated for
exclusive bicycle use, some cyclists will be uncomfortable using WOLs. However, WOLs
allow most motor vehicles to pass bicyclists without weaving into the adjacent lane, and
provide a greater degree of comfort to cyclists than a typical 11 foot or 12 foot lane.
Local Streets
Local streets should be able to safely accommodate bicyclists without any special
treatment. Where operating speeds are up to 25 MPH, and traffic volume is not greater
than 3,000 ADT, most bicyclists can comfortably share the roadway with motor vehicles.
However, many local streets carry more traffic at greater speeds than they were designed
for. Although such streets could be good candidates for bike lanes, traffic calming is
usually the most appropriate strategy for increasing their bicycle suitability. Speed humps,
pedestrian bulbs, and other traffic calming features can improve conditions for bicycling,
and also address the underlying traffic problems that may be impacting the street. See
Section 4.G for additional information.
Signed Shared Roadways (SSRs)
SSRs are roadways that have been identified as desirable routes for bicycle travel but
which do not provide additional roadway width for bicyclists. Typically, such roadways
are physically constrained and adding additional width is not feasible. However, all other
conditions on such roadways should maximize optimal conditions for bicyclists.
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SSRs can be applied on corridors with high bicycle demand or connectivity between
destinations, where bike lanes or WOLs cannot be accommodated. SSRs may be the best
solution for a roadway segment between two bike lane or WOL segments, or as a
temporary facility until bike lanes or WOLs can be incorporated.
Design Considerations
The outside lanes on SSRs should be as wide as possible, and not less than twelve feet
wide, exclusive of gutter pans.
Traffic signals should comply with the guidelines outlined in Section 3.H.
Storm grates, railroad crossings, pavement surface quality, bridges, and all other features
should comply with the guidelines outlined in Section 4.

05062112.004 CEDS BIKE

17

Intersection Design
Intersections are where most conflicts between all roadway users occur. By nature,
intersections put one group of travelers in the path of others. Clearly, a bicyclist is at a
disadvantage when confronted by a motor vehicle, and it is at intersections where guidance
and well-designed accommodations for bicycles can increase safety for all roadway users.
Good intersection design gives those approaching an intersection a clear indication of the
path that they are to follow, and who has the right-of-way. Such designs allow all users to
behave predictably.
Like motorists, bicyclists must place themselves in the appropriate position at an
intersection for whatever movement they wish to make. When bike lanes are not present,
bicyclists must merge into the outermost conventional travel lane dedicated to their desired
movement. When present, bike lanes are most often located for through-moving cyclists;
turning cyclists may still need to merge into the appropriate conventional travel lane.
General Design Principles
As with all other roadway design features, bicycles should be treated like vehicles.
Instances where cyclists are required to cross intersections like a pedestrian should be
avoided.
Intersection design should create a path of cyclist travel that is direct, as similar to the path
of motor vehicle travel as possible, and logical to both cyclists and drivers.
Free flowing intersection features, such a slip lanes, should be minimized. Slip lanes allow
right-turning vehicles to bypass traffic signals, and encourage motorists to make higherspeed turns at a location where through-bicyclists are merging from the edge of the
roadway to the through lane.
Except where severe physical constraints exist, bike lanes should continue to the stop
bar/crosswalk. Bike lanes should not be marked through pedestrian crossings.
Intersections without Right Turn Lanes
At signalized or stop-controlled intersections on streets with bike lanes, but no exclusive
right-turn lanes, the solid bike lane stripe should be replaced with a dashed line at least 50
feet prior to the stop bar/crosswalk. The dashed line allows cyclists to merge into the
conventional travel lane for a left turn movement. The dashed line encourages right-turning
motor vehicles to merge into the bike lane, rather than cut off through-traveling bicyclists
with a quick right-turn movement.
Intersections with Exclusive Right-Turn Lanes
Exclusive right-turn lanes present an additional conflict between through-cyclists and rightturning motorists, and should only be used when warranted by a traffic study.
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Where right turn lanes exist, the paths of cyclists and motorists should cross in advance of
the intersection, and the intersection design should direct bicyclists to the left of the rightturn lane, as shown in Figure 10.

Figure 10:

Bike lane markings at exclusive right turn lanes

This strategy allows the conflict to occur in advance of the multiple conflicts that typically
occur at the intersection itself. In addition, this approach maintains the rules of the road,
since through-cyclists proceed to the left of right-turning motorists.
The bike lane stripe should be dashed across the area where motorists should cross the bike
lane into the right-turn lane – generally at least 50 feet before the intersection. Solid bike
lane markings should resume when the full width of the right-turn lane is achieved, and
continue to the stop bar/crosswalk.
Where severe physical constraints are present, the bike lane can be dropped and the
outermost through-lane can be widened to 14 feet for shared use.
If the major traffic movement at an intersection is to the right, it may be appropriate to
include a right-turn bike lane to the right of the right-turn conventional lane.
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Intersections with Dual Right-Turn Lanes
Intersections with a right-turn
lane
and
a
shared
right/through lane present
particular
difficulties
for
bicyclists. There is no ideal
place to locate a through-bike
lane, and bicyclists must
merge across one lane into
the next, where drivers could
be turning right or going
straight. The use of dual rightturn lanes should be avoided
where possible, and justified
by a thorough traffic study.
When such intersections are
unavoidable, bicyclist can be
aided by dropping the bike
lane, and by striping a dashed
line between the edge of
pavement where the bike lane
ends, to the lane stripe
between the two right-turn
lanes. The right/through lane
should be 14 feet wide.
Signage alerting bicyclists to
the
approaching
lane
configuration is warranted.
See Figure 11.

Figure 11: Bike lanes at
dual right turn lanes.

T-Intersections
At T-intersections, left and right-turn bike lanes should be provided as shown in Figure 12.
If physical constraints are present, bike lanes can be dropped, maintaining a 14 foot wide
left-turn lane.
Bike lanes on the side across from the intersection should be striped through the
intersection, except at crosswalks.
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Figure 12:

T-intersections. The diagram at right illustrates the preferred
design with right and left-turn bike lanes; the diagram to the left
shows a 14 foot shared left turn lane, for locations where physical
constraints are present.

Complex Intersections
Intersections with offset lanes, skewed streets, or multiple streets entering from different
angles can increase unpredictability and create visibility problems and confusion for all
users.
Where possible, such intersections should be realigned with simple right-angle
intersections. It may be possible to redesign the intersection so that only two roads cross
at a given point. Such intersections may also be good candidates for a roundabout.
Where complex intersections cannot be avoided, bike lanes can be defined with dashed
lines through long undefined areas. This helps to ensure that motorists do not
inadvertently encroach into the flow of bicycle travel.
Interchanges
High-speed, free-flowing freeway or interstate-style interchanges can present a major
barrier to bicycle travel. Cyclists must perform weaving, merging, or crossing maneuvers
with motor vehicles, while traveling at a much slower speed. Specific problems at
entrance and exit ramps include the following:
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- The acute angle of motor vehicles approaching from behind creates visibility problems.
- Motorists are usually accelerating, which increases the speed differential with bicyclists.
- Motorists are usually focused on merging movements.
- Motorists may be exiting from a high-speed, bicycle-restricted roadway and may not be
expecting to encounter bicyclists.
To increase safety and comfort, the designs illustrated in Figures 13 and 14 result in
nearly-rightangle crossings that minimize the distance across ramps that a bicyclist must
traverse, improve sight distances, and are located where a driver’s attention isn’t yet
entirely focused on merging with traffic.
Some urban arterials are also designed with interchange-style intersections. These facilities
may be appropriate for bicycle facilities, so in addition to designing safe routes to cross
such roadways, bike facilities must be provided in order to safely enter and exit the
roadway.
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Figure 14:

Bike lane through a right lane merge lane. Source: Oregon
Bicycle & Pedestrian Plan

Signal Timing
Bicyclists are required to follow all of the rules of the road, including those related to
traffic signals. Traffic signals that do not take into consideration the needs of cyclists
become barriers to bicycle travel. Particularly during off-peak periods, a law-abiding
bicyclist may wait indefinitely at a traffic light before a motor vehicle appears to trip the
signal detector.
Traffic signal clearance intervals should be timed to provide bicyclists with sufficient time
to react, accelerate, and proceed through an intersection on the clearance interval.
Normally, a bicyclist can travel through an intersection under the same signal phasing
arrangement as motor vehicles. However, special consideration of bicyclist needs may be
necessary at multi-lane crossings and acute angle intersections, which take longer to cross.
The clearance interval should take into consideration a bicyclist’s speed of 6-8 MPH, and a
perception/reaction/braking time of 2.5 seconds.
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Section Four – Special Condition and Other Design Considerations
Storm Grates
Storm grates can be among bicyclists’ most serious hazards. Grates with slots parallel to
the flow of traffic, or with a gap between the frame and the grate, can trap the front wheel
of a bicycle, and result in serious injury to a cyclist and his bike. Equally problematic are
grates that are not raised when a roadway is resurfaced, leaving them significantly lower
than the surrounding pavement. Exacerbating the problem is that grates are hard to see at
night and, because they extend into the normal path of bicycle travel, they are often
unavoidable. Regardless of whether or not the roadway has been identified for bicycle
facilities, storm grates on all streets should be bicycle-safe and hydraulically efficient, as
shown in Figure 17. Where hazardous grates exist, a priority should be made of replacing
all of them, placing a priority on those streets that have been identified for bicycle
facilities. When replacement is not immediately possible, steel cross straps or bars can be
welded to an existing grate, spaced not less than six inches on center. When resurfacing
any street, regardless of whether or not it has been identified for bicycle facilities, grate
height should be raised to be flush with the new pavement surface. If this is not possible,
pavement should taper into the grate so that an abrupt edge is not present.

Smoothness of Surface
The roadway surface and the top of the rails should be at the same height. Broad,
rubberized, railway crossing mats or concrete panels are more stable than asphalt at
crossings. Over time, asphalt is likely to migrate upward and develop a ridge next to the
rails. Heavy timbers are not long-lived and can be slippery when wet.
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Railroad Crossings
Railroad crossings can present a significant hazard to bicyclists if not properly designed.
The channel between the flange and pavement can catch a bicycle tire and throw the
cyclist. Minimizing bicycle hazards involves consideration of three design issues: angle of
crossings, flangeway width, and surface smoothness.
Angle of Crossing
Bikeways should cross railroad tracks as close to a right angle as possible, as shown in
following figure. No bikeway should cross a railroad track at less than fortyfive degrees. If
right-of-way width permits, the crossing angle can be improved by realigning the bicycle
facility as it approaches the tracks. Pavement striping and markings should orient the
cyclist to the safest crossing angle.
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Flangeway Width
The open area between the rail itself and the adjoining pavement should be as narrow as
possible. Rubberized or concrete flangeway fillers can be installed to minimize the gap, as
shown in the previous figure.
Signs
Advance warning signs and pavement markings should be installed in advance of a
railroad crossing, in accordance with the MUTCD.
Rumble Strips
Due to bicycle tire size and suspension (usually the lack thereof), bicycling on rumble
strips is extremely unpleasant and can be dangerous. The use of rumble strips is
discouraged in this plan. However, at the very least rumble strips should not be placed in a
bicycle lane. On shouldered bike lanes, rumble strips should not be placed within at least
the right-most four feet of the paved shoulder. On bikeways with wide outside lanes,
rumble strips should be located beyond the edge stripe.
Roadway Bridges
Roadway bridges often present major obstacles to bicycle travel, due to high traffic
volumes and speed, narrow lanes, open grate decking, wide expansion joints, or other
hazards. Like motorists, bicyclists are dependant on bridges as the key connectors across
barriers such as waterways or interstate highways. Safe accommodation of bicyclists on
bridges is critical in maintaining the continuity of a bikeway network.
Bicycle-safe decking and expansion joints should be used on all bridge decks. The width of
new bridges should equal the width of the approaching roadways, including bike lanes,
shoulders, gutter pans, and sidewalks. Because traffic speeds sometimes increase on long
bridges, it may be appropriate to widen bike lanes to six feet on bridges in order to increase
cyclist comfort.
Even in cases where approaching roadways do not have bicycle facilities, the design of
new bridges should assume that bicycles will be present, and include enough width to
stripe for bike lanes immediately or in the future.
Construction Zones
Like motor vehicles, bicycle movement should be maintained through construction zones.
Temporary lane restrictions, detours, and other traffic control measures instituted during
construction should be designed to accommodate non-motorized travelers whenever
possible, especially on routes where these modes are normally encountered.
General Principles
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Bike lanes should be maintained through construction zones if possible. If physical
constraints preclude bike lanes and the disruption occurs over a short distance, or on lowvolume rural roads, bicyclists should be routed to share a conventional travel lane. On
longer projects, a temporary bicycle lane or wide outside lane should be provided.
In urban areas, bicyclists should not be directed onto sidewalks, unless no reasonable
alternative exists.
If the construction work is on a designated bikeway where no temporary accommodation
can be provided, a reasonable detour should be identified and signed.
Specific Design Considerations
•

Metal plates have a surface that is very slick for bicycle wheels, and not easily seen at
night or in the rain. If metal plates are used in construction zones, they should have a
vertical edge no thicker than one inch. Plates thicker than one inch should have an
asphalt lip to minimize hazards to bicycles.

•

The placement of advance construction signs should obstruct neither the bicyclist’s nor
the pedestrian’s path of travel.

•

Information regarding construction and route changes should be communicated to the
public through the local media and official websites. Project managers should also
notify and consult with affected groups, such as university officials, neighborhood
groups, or bike clubs.

TRAFFIC CALMING
Traffic calming involves the introduction of physical elements into the streetscape that
encourage appropriate motor vehicle speeds and can also, if desired, encourage throughmotorists to select a different route. Traffic calming is used to improve neighborhood
livability by reducing negative impacts of traffic, and to enhance the environment for nonmotorized
travel
modes.
Typically,
traffic calming devices
are installed on local
and collector streets.
Speed humps,
pedestrian bulbs,
chokers, neckdowns,
chicanes, and traffic
circles are among the
types of devices
installed for traffic
calming purposes.
Although most of these
devices are of benefit to
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bicyclists, care must be taken to ensure that the specifics of their design and application do
not create new bicycle safety problems.
Speed Humps
Speed humps should generally be constructed with a longitudinal length of 14-22 feet,
with a crown height of 3-4 inches. When used in a series, humps should be placed 300 to
600 feet apart.
Curbed Medians
Curbed medians with refuges provide safety for bicyclists and pedestrians crossing multilane roadways. Medians designed for bicycle crossings should be no less than six feet
wide; a tenfoot-wide median will accommodate a bicycle with a trailer or multiple
bicyclists, and should be the standard for trail crossings.
See Figure 5.
If a refuge is intended for bicycle use it should be placed on alignment with the bicycle
path of travel on either side of the intersection.
The refuge should be either ramped, or flush with the roadway surface.
Pedestrian Bulbs, Chokers, Chicanes & Neckdowns
Pedestrian bulbs and some other traffic calming devices decrease curb-to-curb width in
order to slow traffic, as shown in Figure 8. The design of these features should not
require bicyclists to weave into adjacent traffic, or force drivers to “squeeze” bicyclists
while driving through the intersection. The following guidelines will ensure that traffic
will be slowed without creating safety problems for cyclists.
•

On low volume, low speed streets without a centerline stripe, no special pedestrian
bulb design considerations are generally necessary.

•

At bulbs when bike lanes are present, the conventional travel lane should not be less
than ten feet wide and the bike lane should be not less than four feet wide.

•

On streets with a centerline stripe, the ped bulb should be placed so that twelve-foot
outside lanes are maintained, or 14’, if WOLs are present.
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DESIGN PRACTICES TO BE AVOIDED
Sidewalk Bikeways
Through an ordinance or other measure, adult and older youth bicyclists should be
discouraged from riding on sidewalks. Sidewalks are generally poorly suited to bicycle
travel for the following reasons:
•

Sidewalks put bicyclists in conflict with pedestrians. Bicyclists are typically traveling
much faster than pedestrians, and the speed differential creates great potential for
crashes.

•

There are vertical and horizontal conflicts with utility poles, signposts, driveway ramps,
benches, and other street furniture and obstructions.

•

Sidewalk bicyclists are unexpected. At best, motorists are looking for slow-moving
pedestrians when they cross a sidewalk, not fast-moving cyclists.

•

Sidewalk bicyclists are unpredictable. Because sidewalks are not designed for bicycle
travel, it can be difficult to anticipate what movement a cyclist might make, and for a
motorist to react with adequate time.

•

Sidewalk bicyclists place themselves in an awkward position at intersections, where
they cannot safely follow the vehicular rules of the road, but often do not follow the
rules of pedestrian travel either. This circumstance creates confusion for all other
roadway users.

All roadway users are safer when bicycles are considered vehicles, and when bicycle
facilities are designed accordingly.
(Parents may want to allow their young children to bicycle on sidewalks under the
following conditions:
• The sidewalks are on low-volume, low-speed, streets.
• Typical roadway drivers are alert to neighborhood activities along the street.
• Children are bicycling at speeds comparable to an adult walking travel speed.
• Children are wearing helmets and have been taught fundamental bicycling rules and
skills.)
Pavement Reflectors
Pavement reflectors or other raised markings located at the edge of outside lanes can
deflect a bicycle wheel, causing a cyclist to lose control. If reflectors are necessary on
roadways with bike lanes or shoulders, they should be installed on the motorist’s side of
the stripe, and have a beveled front edge. Pavement reflectors used between travel lanes
should be dropped fifty feet in advance of intersections, where bicyclists may be merging
left into the appropriate lane for their movement.
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Continuous Right Turn Lanes
Continuous right turn lanes are very difficult for through-cyclists to navigate. Riding
against the curb places them in conflict with right-turning motor vehicles, and riding in
the outmost through lane puts them in conflict with cars merging in and out of the rightturn lane.
The best solution is to eliminate the continuous right-turn lane, consolidate access and
create well-defined intersections, with the bike lane to the left of right turning cars, as
shown in Figure 21.

Figure 21: The design shown at top results in continuous merging conflicts. The
design shown below manages access to intersections and increases safety.
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Gravel Driveways & Alleys
Gravel driveways or alleys can create a
serious surface hazard for bicyclists,
causing them to lose control of their bikes.
To keep loose gravel from spilling onto
connecting
roadways,
all
gravel
entranceways should be required to be
paved back fifteen feet, as shown in Figure
22.

Figure 22:
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A paved apron at
driveways and alleys keeps
gravel from spilling onto
the bikeway
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SECTION FIVE: SIGNS & MARKINGS
GENERAL PRINCIPLES
Well-designed roadways usually require little signage, because other design elements
make it easy for users to understand where they should be and how they should operate. In
fact, an overabundance of warning and regulatory signs may indicate a failure to address
more fundamental design problems. The attention of cyclists, pedestrians, and drivers
should be on the road and other users, not on signs along the road. Oversigning is
ineffective and can degrade the signs’ usefulness to users. Too many signs are distracting,
a visual blight, and a maintenance burden.
The Manual on Uniform Traffic Control Devices (MUTCD), published in June 2001,
provide fairly thorough guidance on bikeway signage, sign placement, and pavement
markings. Signs are illustrated in Figure 23. The guidelines detailed in this section are
intended to refine some of the standards in the MUTCD manual.
Signs directed at bicyclists are smaller versions of standard roadway signs. This is because
bicyclists are usually traveling at speeds slower than motor vehicles, and are typically in
closer physical proximity to the signs themselves.
In addition to bike-specific signage, standard roadway signs directed toward motorists also
generally apply to bicyclists.
In some instances, the presence of bicycle facilities may warrant additional standard
signage directed
toward motorists, such as at complex intersections, or on a street with both high bicycle
traffic and substandard bicycle facilities.
The message conveyed on a sign should be easy to understand by all roadway users. The
use of symbols is preferred over the use of text.
BIKEWAY SIGNAGE GUIDELINES
Off-Street Paths (Greenways)
When paths are adjacent to, or cross, roadways, signs should be located so as to be visible
only to trail users; not to motorists.
Sign W11-1 should be placed on roadways in advance of where an off-street path crosses
a roadway. Generally, it is not necessary to use this sign where on-street bike facilities
cross other roadways.
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Figure 23:
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Manual on Uniform Traffic Control Devices, June 2001.
Bicycle facilities signage
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Figure 23 (cont.):
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Manual on Uniform Traffic Control Devices, June 2001.
Bicycle facilities signage
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Figure 23 (cont.):
Manual on Uniform Traffic Control Devices, June 2001.
Bicycle facilities signage
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Figure 23 (cont.):
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Manual on Uniform Traffic Control Devices, June 2001.
Bicycle facilities signage
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Bicycle Lanes
Bike Lane Signage
“Right Lane/Bike Only” (R3-17) signs should be used sparingly in cases where clarity is
needed.
Bicycle route signs (D11-1, M1-8, M1-9, and all supplemental plaques), should always
include accompanying directional or bikeway identification information. Where bike lanes
are present, such signs are only needed at major intersections and where the route changes
streets.
Where bike lane segments are discontiguous, bike route signs should include information
that directs bicyclists from one bike lane segment to another. For example, “Bike Route:
XX Street Bikeway”. Bike route signs should also be used to direct cyclists to a
destination, i.e. “Bike Route: Aquarium”.
“Bike Lane Ahead” (R3-16) signs should not be used. “Bike Lane Ends” (R3-16a) signs
should only be used in conjunction with a “Share the Road” (W11-1/W16-1) sign.
In general, bike lane pavement markings should preclude the need for “No Parking” (R7-9
and R7-9a) signs. In areas where parking in bike lanes is a chronic problem, such signs
may be appropriate.
Where right turn lanes are present, a “Begin Right Turn Lane/Yield to Bikes” (R4-4) sign
should be placed at the beginning of the taper.
Bike Lane Striping & Markings
At bus stops, bike lanes should use dashed lines through the area that a bus is expected to
cross into the bike lane to reach the curb.
A bicycle stencil and directional arrow should be placed after every major intersection, and
at intervals of not greater than 1,000 feet. (AASHTO has determined that the diamond
marking used for special use lanes, and recommended in the past for bike lanes, should no
longer be used. General perception now associates diamonds with HOV lanes and other
motor vehicle facilities; not bike lanes.)
Markings should be placed after every intersection where on-street parking is present.
Care should be taken to avoid placing markings in areas where frequent motor vehicle
crossings will prematurely wear down the marking.
If on-street parking is present, the parking area should be defined with pavement markings,
or a solid 4-inch white stripe, which encourages motorists to park near the curb.
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Shared Roadways
On shared roadways, bicycle route signs (D11-1, M1-8, M1-9, and all supplemental
plaques), should always include accompanying directional or bikeway identification
information. Route signs should be placed at major intersections, where the route changes
streets, and at intervals of not greater than 1,000 feet.
Bike route signs should also be used to direct cyclists to a destination, i.e. “Bike Route:
Aquarium”.
Shared roadways that include an outside lane of 14 feet may be identified with a shared
lane pavement marking, as shown in Figure 24. When such pavement markings are used,
route signage interval standards for bike lanes, rather than for shared roads, should be
applied.
If on-street parking is present, the parking area should be defined with pavement markings,
or a solid 4-inch white stripe, which encourages motorists to park near the curb.

Figure 24: Pavement markings for wide outside lanes
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SECTION SIX: ADDING BICYCLE FACILITIES TO EXISTING ROADS
One of the more challenging tasks of building a bicycle infrastructure is finding space for
bikes on physically constrained existing roads. Such roadways are not typically candidates
for widening, and bicycles, pedestrians, and motorists must compete for limited existing
right-of-way.
There are a variety of strategies for incorporating bicycle facilities onto roadways when
such constraints are present. Most of the improvements discussed in this section can be
accomplished by re-striping or adding pavement within existing right-of-way widths.
See sections 8B, 8C, and 8D for additional information regarding repaving and
construction.
PAVE THE SHOULDERS
On rural-style roadways without curbs and gutters, the width of the graded shoulders is
often adequate to provide for bicycles. Such shoulders are unusable, however, if they are
unpaved or paved with a bituminous surface that is too rough for bicycling.
By paving existing shoulders using the same pavement structural section as the travelway,
shouldered bike lanes or wide outside lanes can be provided. In some cases, minor
shoulder grading can provide still more new width for paving, further increasing safety
and comfort for bicyclists.
REDUCE THE CONVENTIONAL TRAVEL LANE WIDTHS
By narrowing the width of existing conventional travel lanes, space can be reallocated for
bike lanes or WOLs. In some instances, this can be accomplished without compromising
typical 11 foot or 12 foot lane widths. In some instances, particularly on lower speed
streets, it may be appropriate to consider reducing lane widths to less than 11 feet without
significantly compromising safety or operation, and within the flexibility range of
AASHTO guidelines.
Even when to-standard 14 foot WOLs cannot be provided within existing widths, it
benefits cyclists for any “extra” width on a roadway to be allocated to the outside lanes.
This ensures that bicyclists are provided with maximum available space, and minimizes
the degree to which motorists must weave into the adjacent lane to pass a cyclist.
REDUCE THE NUMBER OF CONVENTIONAL LANES
On some roadways, transportation objectives may warrant the removal of a conventional
travel lane, and reallocation of that width for bike lanes. A traffic study can determine
whether lane reductions will result in an acceptable level of service for motor vehicles.
Providing high quality bicycle facilities on some corridors may be worth a reduction in
motor vehicle capacity.
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On other streets, such as low volume four-lane roads, restriping with a center turn lane,
two conventional travel lanes, and bike lanes can, in fact, improve traffic flow. “Road
diet” is a term increasingly applied to such a strategy.
REDUCE ON-STREET PARKING
Reducing the parking lane width to seven feet can provide additional space for bicycles.
When seven-foot parking lanes are used in conjunction with bike lanes, bike lanes should
not be less than five feet wide.
In some instances, it may be appropriate to remove on-street parking from one side of a
roadway. The width of one typical eight-foot parking lane can be reallocated to provide
two bike lanes. Furthermore, roadway safety and capacity are generally improved for both
bicyclists and motorists with the removal of on-street parking.
When some parking demand exists, it may be appropriate to permit parking in bike lanes
during off-peak periods, at night, or only when demand is high, such as during services
near a house of worship.
It is important to consider the impacts that parking removal may have on pedestrians and
on traditional commercial streets. On-street parking provides a physical barrier between
pedestrians and moving vehicles, and increases pedestrian comfort. Bike lanes provide a
buffer too, but to a lesser degree. Most store-front businesses rely on street parking for
their customers. Overall community goals should be taken into consideration when
evaluating the appropriateness of removing parking lanes.
WIDEN THE ROADWAY
Most roadway widening projects are undertaken to increase motor vehicle capacity or as a
streetscape improvement project. Such endeavors can present good opportunities to
incorporate bicycle facilities.
Widening a roadway for the specific purpose of providing bicycle facilities may be
feasible and warranted when the following conditions are present:
• It is a short segment between otherwise-to-standard bikeway facilities
• It is a corridor with high bicycle demand
• Widening the roadway is compatible with broader neighborhood goals and
objectives
• It is necessary to correct a significant barrier to bicycle travel, or to correct a
safety problem
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SECTION SEVEN: BICYCLE PARKING GUIDELINES
Like motorists, bicyclists need secure, convenient facilities to store their vehicles when they
reach any destination. The lack of adequate bicycle parking facilities and fear of theft are
significant deterrents to bicycle riding.
Well-designed racks and lockers that are located close to building entrances increase
overall parking capacity and encourage bicycle use. About ten bicycles can be
accommodated in the space required to store a single motor vehicle. Because it is less landintensive, providing parking for bicycles is an easy way to ease parking lot congestion and
meet parking demand.
The guidelines in this section may be used as a foundation for the development of a
bicycle parking ordinance.
The two categories of bicycle parking facilities are Short Term (bike racks), and Long
Term (lockers, shelters, and rooms).
SHORT TERM PARKING FACILITIES
Bike racks serve short term parking needs. Racks must provide a means of securely
locking a bicycle, and may be covered for protection from the weather. Racks do not
provide a means to secure accessory bike components like lights, tools, or bags.
Substandard bike racks, located far from entrances and in isolated areas, do not get used.
Bicyclists will pass them by for a signpost
or other fixed object in a safer or more convenient location. In many cases, this practical
reaction can result in damaged street trees and parked bikes that block the flow of
pedestrian traffic.
General Design Principles (See Figure 25)
Bicycle racks should:
• accommodate high security U-type locks,
• permit the frame and at least one wheel to be locked,
• be covered in areas where bikes may be left for longer periods of time, and
• be securely anchored.
Each bicycle parking space should be at least six feet long by two feet wide. Like
motorists, bicyclists need space to maneuver their vehicles into parking spaces.
Accordingly, when full, a bike rack should have about five feet of clearance on at least
three sides.
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Figure 25:

Several typical bike rack and locker designs. The older style rack of
illustrated at the lower right corner does not permit a bike frame to
be secured and is substandard.

Location
Racks should be installed in a well-lit location within fifty feet of the main entrance to a
building, but not further from the entrance than the closest motor vehicle parking.
When there are many building entrances, multiple lower capacity racks should be distributed
to serve all entrances. When installed in public rights-of-way, such as sidewalks, a full bike
rack should not obstruct the flow of pedestrian traffic.
LONG TERM PARKING FACILITIES
A locker, caged shelter, or a room within a building can serve long term parking needs. These
facilities are used at destinations where bicycles may be left unattended for several hours at a
time, such as at park-n-ride lots, parking garages used by commuters, or universities. Long
term parking provides complete security for bicycles and accessories, as well as protection
from the weather.
General Design Principles
Commonly available bike lockers allow cyclists to secure a bicycle and accessories. Most
public long-term bike parking is of this type.
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Long term bike parking on campuses, at major employers, or in multi-family developments,
may also be accommodated in a roofed area enclosed by a fence with a lockable gate, or in a
lockable room.
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SECTION EIGHT: MAINTENANCE
Like facilities for motor vehicles, bicycle facilities require routine maintenance.
Automobiles have suspension systems and four wide, low-pressure tires. In contrast,
bicyclists ride on two narrow, high-pressure tires, usually without the benefit of a
suspension system. These factors make bicycles more vulnerable than most motor
vehicles to poorly maintained roads.
Gravel, sticks, and other debris can easily deflect a bike tire, and potholes can bend a rim.
Each of these situations presents a significant safety risk to cyclists. Other hazards, such
as broken glass, easily puncture a bike tire.
SWEEPING
A regularly scheduled inspection and maintenance program helps to ensure that litter and
other debris is regularly removed from bicycle facilities. It may be appropriate to increase
the frequency of the existing street sweeping schedule for roadways that also have
bicycle facilities.
It may be necessary to increase the frequency of sweeping in the fall, when leaves are
likely to accumulate more quickly. This is especially important on greenway paths in
forested areas.
Private landscaping and maintenance companies should not be permitted to blow grass
clipping, trash or other debris in public rights of way. In addition to creating hazards for
cyclists, this practice increases the overall maintenance burden on government agencies.
SURFACE REPAIRS
Bikeways should be routinely inspected for surface irregularities, potholes, ridges, cracks,
and other surface problems. Government agencies should also be able to respond in a
timely manner to reports from the public on specific hazards.
REPAVING
Repaving is a good opportunity to improve conditions for bicycling. Bike lanes can be
added, shoulders widened, conventional lane widths can be adjusted, and surface hazards
can be addressed.
Pavement overlays should extend across the entire roadway pavement width. In no
instances should an overlay result in an abrupt edge or vertical ridge within the path of
travel for cyclists.
Storm grates, manhole covers, and other such roadway features should be raised after
repaving. The surface of such features should be not less than one-quarter inch from the
pavement surface.
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Repaving also presents a good opportunity to pave gravel driveways that connect to the
roadway. Driveways should be paved back about fifteen feet from the edge of the
roadway pavement to prevent gravel from spilling onto the roadway and shoulder. See
Figure 22.
UTILITY CUTS
When utility cuts occur within a roadway, care should be taken to ensure that cut lines
that are parallel to the flow of travel are located outside of the bikeway. This approach
avoids an asphalt joint that can deflect a bicycle tire.
SPOT IMPROVEMENTS PROGRAM
While routine maintenance and regular inspections are essential to well-maintained
bicycle facilities, bicyclists are often the first to be aware of any new hazard or other
deficiency. A spot improvements program enables cyclists to quickly bring a problem to
the attention of government representatives, and gives government the benefit of knowing
about problems that arise between routine inspections.
It is important to the success of such a program that the government agency has the staff
and funding available to respond to most routine maintenance problems.
Although paper forms should be available to those without internet access, a form on the
government website can be the most efficient way to manage the program. Not only can
an on-line maintenance request be immediately forwarded to the responsible agency, it
also makes it easier to follow-up with the citizen who made the request.
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