


Two-way Cycle Track

8!

Bike Lanes Buffered Bike Lane

10’ 10’

Shared Lane Markings Priority Shared Lane Markings
These cross sections indicate minimum facility and lane widths for on-street bicycle facilities. Widths are further
detailed in each of the facility type write-ups in this section.

Automobile travel lane widths should adhere to the Context Sensitive Capacity-Volume-Geometrics table developed
jointly by INCOG and the City of Tulsa engineering department. For instance, if a transit lane is located on a street, the
lane for bus travel must be 11'. This table is included as the last page of this appendix.
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targets mainstream adult bicyclists (Interested but
Concerned population) by providing the following
types of facilities:

* Shared lanes on low-volume, low speed, local
streets

* Bicycle lanes on moderate-volume & moderate-
speed streets

* Cycle tracks (cycle tracks) on high-volume or
high-speed streets

For bicycling to be an appealing transportation
choice for the Interested but Concerned
population, the streets need to be less stressful
to bike on, and the bicycle network should get
people from point A to point B without significant
additional mileage or delay.

A primary goal of the priority bicycle network for
the Tulsa Go Plan was to identify and plan for a
connected system of low stress routes which
appeal to the Interested but Concerned population.
These key routes were identified to link the existing
and proposed trail system and provide direct
north-south and east-west travel through the
multimodal district. These routes also connect
major destinations including parks and schools.
Plus they are some of the only routes to cross the
Arkansas River or provide access under Interstate
244 and 44. Many of the facilities recommended
are self-explanatory and are designs that have
been recommended before, but there are a few
that are unique to the Go Plan and serve a greater
purpose than just moving bicycles.

Sidepaths and Trails

Sidepath and trails are two facilities that provide
off-street space intended for use by bicyclists

and pedestrians. Both may be designated for
one-way or two-way travel. Most off-street paths
accommodate both bicyclists and pedestrians
within the same space and are sometimes referred
to as shared-use paths. Off-street facilities for
exclusive bicyclist use are discussed in the
following section, "Cycle Tracks."

A defining feature of off-street paths is that
they place bicyclists and pedestrians in an off-
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street location, where they become subject to all
applicable laws pertaining to pedestrian movement
at intersections and driveways.

The difference between sidepaths and trails for
the purposes of this plan and set of guidelines is
their location in relation to a street right-of-way.
Sidepaths are located in a right-of-way and place
bicyclists and pedestrians in parallel travel paths to
the on-street automobile traffic.

Trails are located off-street through open land,
often, in the Tulsa region, along watercourses or
former rail lines. They interact with streets through
at-grade and grade-separated crossings. Where
space is available, some trails are constructed with
dual cartways: one for pedestrians and one for
bicyclists.

Similar design principles and considerations apply
to both facility types. However, sidepath design
must consciously address driveway crossings and
a higher frequency of street crossings to ensure
path users and drivers are aware of potential
conflicts.

Design

* Off-street paths are desirable along high volume
or high speed roadways, where accommodating
bicyclists within the roadway in a safe and
comfortable way is impractical.

» Off-street paths typically have a lower
design speed for bicyclists than in-street
facilities do and may not provide appropriate
accommodation for cyclists who desire to travel
at greater speeds. In addition, greater numbers
of driveways or intersections along a sidepath
corridor can decrease bicycle travel speeds and
traffic signals can increase delay for bicyclists
on off-street paths compared to cyclists using
in-street bicycle facilities such as bike lanes.

* Many bicyclists express a strong preference for
separation from motorized vehicles provided
by off-street paths when compared with on-
street bike lanes. This may be especially true of
less experienced or slower bicyclists. Off-street
paths should not be considered a substitute to
accommodating bicycles within the roadway.



* Off-street paths have a relationship with
roadways similar to that of sidewalks to
roadways, in that they function as parallel
facilities located in close proximity to vehicle
travel lanes. Conflicts with vehicles turning
across the path of bicycles and pedestrians
at driveways and intersections are an inherent
drawback of off-street paths. Off-street
paths are commonly used along recreational
corridors, scenic corridors, or parkways, and
may be part of a regional trail system.

Off-street paths may be used to provide two-
way bicycle and pedestrian travel adjacent to
one-way roadways.

Off-street paths should be a minimum of 10
feet wide ideally. Sidepaths in constrained
locations with lower pedestrian volumes may
be as narrow as 8 feet.

Considerations

 Off-street paths intended for use by bicyclists
should be designed to meet adopted guidelines.
This includes widths, clearance, design speed,
stopping and sight distance.

« Off-street paths intended for use by pedestrians
must meet accessibility requirements under the
Americans with Disabilities Act (ADA). Grades
may meet but not exceed the grade of the
adjacent roadway.

 Crossings must be designed in a way that

facilitate sight distance for drivers, bicyclists,
and pedestrians, provide stacking room for
vehicles waiting to enter the roadway or cross
the off-street path, and allow bicyclists and
pedestrians to anticipate and react to vehicular
turning movements.

Off-street paths should be designed to maintain
constant cross slope and running slope through
driveways.

The desired buffer width between the off-street
path and the roadway is a minimum of 5 feet,
with a desired minimum of 6 feet, and may be a
planted boulevard.

One-way paths may be used in park settings to
minimize conflicts between users where there
are high volumes of bicyclists or pedestrians.
Because pedestrians walk at relatively slow
speeds, one-way pedestrian paths are generally
not encouraged.

When one-way paths for bicycles are desired,
consideration should be given to discourage
wrong way cycling.

When one-way paths for bicycles are provided
within roadway corridors, the paths in opposite
directions should be provided in pairs. Generally
a pair of one-way off-street paths will be
provided on opposite sides of the roadway to
allow bicyclists to travel adjacent to motorized
traffic in the same direction.

Trails are located in their own off-street alignment and
are shared by bicyclists and pedestrians.

Sidepaths are located along roadways and are shared by
bicyclists and pedestrians.
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* On a one-way path, an off-street facility may
transition to an on-road bike lane or cycle track
configuration in advance of an intersection or
driveway. This allows cyclists to take advantage
of the comfort of off-street paths in mid-block
locations with the operational benefits of in-
street cycling at intersections.

* Enhanced traffic control devices such as bike
signals at intersections may be appropriate in
some locations.

* At intersections with low-volume minor
roadways, the crossing of an off-street path
and/or sidewalk may be raised, in the form a
raised crosswalk to serve as a traffic calming
feature for motor vehicles. Raised paths through
intersections are more difficult to construct
and maintain as grade present issues for ADA
compliance and drainage.

* Sidepath design may be complicated along
corridors with pinch points that limit right-of-
way where the path may be located. Roadway
edge demands such as utility locations and
driveways can impact location and design of
these facilities.

Cycle Tracks

Cycle tracks, also known as separated or protected
bike lanes, are exclusive bicycle facilities physically
separated by a vertical element from the adjacent
motor vehicle lanes. Separation can be achieved
through a vertical curb, a parking lane, flexposts,
plantings, removable curbs or other measures.
Buffered bike lanes that do not include a vertical
element are not considered cycle tracks.

There are four basic configurations for cycle
tracks:

* Sidewalk level bike lanes

* Bike lanes constructed at an intermediate level
between the sidewalk and the street

» Street level bike lanes separated from traffic or
parking by a curb

* Street level bike lanes separated from traffic or
parking by a vertical object

Cycle tracks dramatically increase rider comfort
and decrease stress. They are usable by a broad
spectrum of bicyclists including very young
riders and more cautious bicyclists. Cycle tracks
may be used on many different street types

and are especially welcome on higher speed,
higher volume roadways. Studies show that
bicyclists prefer separation from motor vehicles
on most types of roadways and can contribute
to expanding bicycle mode share. Cycle tracks
can be one-directional or two-directional; may be
provided on both sides of two-way streets or on
one side of one-way streets.

Design

Cycle tracks are appropriate on streets with
operating speeds of 25 mph and higher, and
volumes that exceed 4,000 vehicles per day.

Cycle tracks can be useful on-streets that provide
connections to off-street trails, since bicyclists on
these streets may be more accustomed to riding in
an area separated from traffic.

Intersection design for cycle tracks is complex and
requires careful attention to conflicts with turning
vehicles.

* Dimensions are for bike lane only and do not
include sidewalk or street buffer.

* Typical minimum bike lane width of 5" will not
accommodate passing. 6.5' is required on
a one-way facility for two bicyclists to pass
one another, and 4' in each direction on a
two-way facility. Edge conditions impact the
ability to comfortably pass or ride two abreast.
The minimum width is discouraged when a
separated bike lane is located between raised
curbs. If width is constrained, designer should
consider options that allow bicyclists to use the
buffer space to pass another user.

* Passing may occur in opposing lane.

Adjacent to on-street parking, a minimum 2' to 3'
buffer should be provided between parking and
the separated bike lane; the buffer serves as a
pedestrian loading and unloading zone and helps
keep bicyclists out of the door zone of parked
vehicles.
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Cycle tracks can be designed to be two-way facilities on a one-way street. Signage and pavement markings are provided

at driveway crossings to alert drivers to the presence of two-way bicycle cross traffic.

Considerations

* Cycle tracks require increased parking
restrictions approaching intersections
compared to standard bicycle lanes to provide
for visibility at intersection transitions.

* Vertical curb separation should be considered
where on-street parking is not present.
Stormwater drainage will need to be considered
with this option. Street level cycle tracks may
be combined with islands at corners and
Crossings.

* At transit stops, cycle tracks should be routed
between the stop passenger waiting area
and the sidewalk to reduce conflicts while
passengers are boarding and alighting. Signage
and/or markings may be added to alert transit
riders and bicyclists of the conflict zone as
pedestrians cross the bike lane from the
sidewalk to the transit stop.

* Ensure gutter seams, drainage inlets and utility
covers are flush with the roadway surface.
Where possible, these features should be kept
out of the bike lane.
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* The presence of drainage and utility structures
along the curb may reduce the effective width
of a separated bike lane.

* Maintenance should be considered, including
street sweeping.

Standard Bike Lanes

Bike lanes provide an exclusive space for bicyclists
in the roadway. Bike lanes are established through
the use of lines and symbols on the roadway
surface. Bike lanes are for one-way travel and are
normally provided in both directions on two-way
streets and/or on one side of a one-way street.
Bicyclists are not required to remain in a bicycle
lane when traveling on a street and may leave the
bicycle lane as necessary to make turns, pass
other bicyclists, or to properly position themselves
for other necessary movements. Bike lanes may
only be used temporarily by vehicles accessing
parking spaces and entering and exiting driveways
and alleys. Stopping, standing and parking in bike
lanes is prohibited.



Design

* Bike lanes can be used on one-way or two-way
streets with single or multiple lanes.

Bike lanes may be placed adjacent to a parking
lane or against the curb if there is no parking.
Conventional bicycle lanes are located on the
right side of the roadway.

Bike lanes are typically installed by reallocating
existing street space (i.e., narrowing other
travel lanes, converting travel lanes and/or
reconfiguring parking lanes).

The minimum width of bike lanes is 5' next
to a curb and, if working in very constrained
locations, 4' on a street with no curb. Bicycle
lanes may be 6', but if more street width is
available, the street should be evaluated for
other treatments.

When bike lanes are adjacent to parking, the
combined width (from face of curb) of parking
and bicycle lane should be at least 12",

Bike lanes are indicated by a solid white line
along the left side of the lane. Use dotted or
dashed line marks to indicate areas of bicycle/
vehicle conflict.

Bicycle lane word and/or symbol and arrow
markings (MUTCD Figure 9C-3) shall be used to
define the bike lane and designate that portion
of the street for preferential use by bicyclists.

Considerations

* Bike lane design should consider parking
configurations and turnover, the presence
of medians, the continuity of the facility and
the configuration and complexity of turning
movements at intersections.

If bike lanes are adjacent to guardrails, walls

or other vertical barriers, additional bicycle
lane width is desired to account for bicyclist
“shy" distance from the edge. Similarly, provide
additional space if bicycle lanes are at sidewalk
level and adjacent to the curb and travel lanes.

* Ensure gutter seams, drainage inlets and utility
covers are flush with the roadway surface.
Where possible, these features should be kept
out of the bike lane.

* Where wider lanes are possible, consider
providing a buffered bike lane, discussed next.

* On constrained corridors with high parking
turnover, consider designing pavement
markings to guide bicyclists outside of the door
zone of parked vehicles. Treatments include
installing a buffer on the parking side of the
bicycle lane, door zone, hatch marks, or using
parking T's instead of a longitudinal parking line.

» Consider using colored pavements to highlight
areas where conflicts might occur, such as at
intersection and driveway crossings.

* Itis critical that bike lanes receive the same
treatment as the remainder of a street surface
with regard to cleaning. In addition, bike lanes
need to have regular cleaning of storm drains,
especially during spring and autumn seasons
when fallen leaves or other tree debris may
collect in drains and cause pooling or flooding
of stormwater in curbside bike lanes.

Bike lanes are marked with a bicyclist symbol and arrow
indicating direction of travel.
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Buffered Bike Lanes

Buffered bicycle lanes are created by painting or
otherwise creating a flush buffer zone between

a bicycle lane and the adjacent travel lane.

While buffers are typically used between bicycle
lanes and motor vehicle travel lanes to increase
bicyclists' comfort, they can also be provided
between bicycle lanes and parking lanes in
locations with high parking turnover to discourage
bicyclists from riding too close to parked vehicles.

Buffered bicycle lanes are distinct from separated
bicycle lanes in that they have no vertical barrier
between travel lanes and/or parking. Like
separated bicycle lanes, buffered bicycle lanes
have been found to dramatically increase bicycling
comfort for a wide range of community bicyclists.

Design

* The recommended minimum width of a buffer
is 2", however width may vary depending upon
the available space and need for separation.
Total assembled width of bicycle travel way
(lane) and buffer should be at least 7".

* Buffered bicycle lanes are typically installed by
reallocating existing street space (i.e., narrowing
other travel lanes, converting travel lanes and/or
reconfiguring parking lanes).

* Buffers should be painted with solid white lines
and channelization markings.

* Bicycle lane word and/or symbol and arrow
markings (MUTCD Figure 9C-3) shall be used to
define the bike lane and designate that portion
of the street for preferential use by bicyclists.

» Buffers can be useful on multi-lane streets with
higher speeds, but are not required in these
locations.

Considerations

» Where only one buffer can be installed on a
constrained corridor with on-street parking, the
buffer should typically be placed between the
bicycle lane and parking lane, depending upon
roadway speeds and parking turnover.

* Generally speaking, there is no upper limit for
buffer width and buffers of 5' to 6" are common
where travel lanes are converted to buffered
bicycle facilities, however, wide buffers without
vertical separators may invite illegal use for
vehicle travel. In this case, buffer space should
be divided and placed on either side of the bike
lane as opposed to all on one side.

* Ensure gutter seams, drainage inlets and utility
covers are flush with the roadway surface.
Where possible, these features should be kept
out of the bike lane.

* Because they do not require construction of
a separating element, buffered bicycle lanes
may be established through simple street
resurfacing and may enable trial or phasing
prior to the installation of separated facilities.

* Buffered bicycle lanes, like cycle tracks, may
transition at intersections to provide adequate
visibility and safety.

* Buffered bike lanes can easily be converted to
cycle tracks in the future through using vertical
elements such as flexposts or rubber curbing.

Buffered bike lanes provide greater shy distance
between motor vehicles and bicyclists.
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Shared Lane Markings

Marked shared lanes are indicated by specific
bicycle symbols called shared lane markings or
sharrows. Sharrows markings are two chevrons
positioned above a bicycle symbol.

In general, this is a design solution that can only
be used in locations where a standard bike lane
or separated bike lane is not feasible due to space
constraints. On streets with narrow travel lanes,
shared lane markings direct the bicyclist to the
correct and most conspicuous position on the
road: the middle of the travel lane. This marked
“lane within the lane" can reduce conflicts by
encouraging (though not requiring) vehicles to
use inside lanes and reserve the outside lane
for bicyclists. Markings also altert drivers to the
presence of bicyclists on the roadway.

Shared lane markings should be placed in such

a manner to direct bicyclists to ride in the most
appropriate location on the roadway. They can also
be used in multiple lanes to position bicyclists for
turning movements.

Design

* Shared lane markings are not a preferred facility
type except in locations with low traffic speeds
and volumes (operating speeds less than 25
mph, volumes less than 4,000 vehicles per day).

* On streets that fall outside of these design
parameters, shared lane marking can be used
as an interim (retrofit) design solution, however
they should not be used on streets with speed
limits above 35 mph and are generally not
appropriate on roadways with more than four
travel lanes (two-way) or more than three travel
lanes (one-way).

* Refer to the MUTCD for additional design
guidance on the use of shared lane markings.

* On narrow travel lanes adjacent to on-street
parking, shared lane markings should be placed
in a location that is outside of the door zone of
parked vehicles (such as the center of the travel
lane).

* Shared lane markings should be supplemented
by SHARE THE ROAD signs, and BICYCLES
MAY USE FULL LANE signs where appropriate.

Shared lane markings indicate bicyclists' presence to
drivers and appropriate placement on the roadway.
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Green-backed priority shared lane markings are more
visible and spaced more closely than normal sharrows.




Considerations

» Marked shared lanes should be provided after
considering narrowing or removing travel lanes,
parking lanes and medians as necessary to
provide an exclusive bicycle facility.

* Shared lanes can be used as an interim solution
to complete connections between bicycle lanes
and other facilities.

Priority Shared Lanes

On multi-lane streets, marked shared lane
symbols, or sharrows, can be enhanced with a
green colored backing. These priority shared lane
markings are also placed at greater frequency
than standard shared lane markings to further
emphasize the presence of bicyclists on the street.
They are particularly appropriate for application in
commercial areas with high bicyclist volumes and
complex vehicle movements as drivers stop and
start in the course of accessing on-street parking.

Design

* Priority shared lanes can be an appropriate
retrofit solution on multi-lane one-way and
two-way streets where roadway space is not
available for separate bicycle facilities. They
should not be used in locations with higher
operating speeds (35 mph or greater).

* Shared lane markings can be supplemented
by SHARE THE ROAD signs, and BICYCLE MAY
USE FULL LANE signs where appropriate.

Considerations

* Priority shared lanes should be provided after
considering narrowing or removing travel lanes,
parking lanes, or medians as necessary to
provide an exclusive facility.

Neighborhood Bikeway, Neighborways
or Bike Boulevards

What most influences the way people drive isn't
the speed limit, a caution sign, or the threat of

a ticket. Rather, drivers take their cues from

the design of the street. Narrower lanes, trees,
wayfinding signage, pavement markings, people
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walking and biking give the impression that
pedestrians and bicyclist are a priority, so drivers
slow down.

Neighborhood slow streets are a network of
quiet, often residential streets that are designed
for slower speeds. These streets are designed to
give priority to pedestrians and bicyclists. They
are excellent places to play, walk a dog, or ride a
bicycle that connect across neighborhoods and
the city.

Urban signed routes provide a local street route
that is an alternative to traveling on a high-volume,
high-speed arterial. Most of these routes will need
crossing treatments at intersections as described
earlier in this appendix, and can range from curb
extensions and marked crosswalks to raised
crossings and signals. These signed routes are
very similar to neighborhood slow streets and may
be further enhanced with the addition of traffic
diverters and traffic calming.

Design

* Design features that reduce operating speeds
are used to maintain low speeds (20 mph or
less) on neighborhood slow streets.

Many jurisdictions have used large bike symbols to
indicate bicycle boulevards.



* Neighborhood slow streets are best
accomplished in neighborhoods with a grid
street network (where motor vehicle through-
traffic can be directed to parallel routes), but can
also be accomplished by combining a series of
road and trail segments to form one continuous
route.

* |deally, neighborhood slow streets should not
carry more than 1,000 motor vehicles per day to
be comfortable for pedestrians and bicyclists.
Traffic management devices are typically used
to discourage motor vehicle through-traffic
while still enabling local traffic access to the
street.

» Neighborhood slow streets should be long
enough to provide connectivity between
neighborhoods and common destinations such
as schools or parks.

Considerations

* At major street crossings, neighborhood slow
streets may need additional treatments other
than marked crosswalks for pedestrians and
bicyclists. Treatments can include signage,
median refuge islands, curb extensions,
advisory bike lanes, rapid flash beacons,
pedestrian-actuated signals and/or bicycle
signal heads.

» Many local street connections are offset across
major arterial crossings. Some are signalized
at one leg, and in these situations, bicyclists
should be directed to cross at the signalized
leg. A short stretch of sidepath is required to
connect the non-signalized leg to the signal.
In situations without signalization, a HAWK
or RRFB should be installed to create greater
yielding behavior by drivers.

Bicycle Accommodations at
Intersections

The majority of motor vehicle crashes involving
bicycles in urban areas occur at intersections.

In Oklahoma, on-street bicycles are operating
vehicles and are required to follow the same rules
of the road as motorists. Good intersection design
makes bicycling more comfortable and attractive,
reduces conflicts with motor vehicles and
pedestrians, and contributes to reduced crashes
and injuries. The following principles are applied
to intersection design in order to accommodate
bicyclists:

* Provide a direct, continuous facility to the
intersection

* Provide a clear route for bicyclists through the
intersection

* Reduce and manage conflicts with turning
vehicles

* Provide signal design and timing to
accommodate bicyclists, based on an
engineering study.

* Provide access to off-street destinations.

Intersection improvements for bicycles should

be considered during all roadway improvement
projects, street redesign, and safety improvements
or upgrades.

Bicycle Lanes at Intersections

Bicycle lanes provide a dedicated space for
bicyclists to predictably ride along roadways

and through intersections. When designing
intersections for bicyclists, the approaches
should be evaluated and designs should maintain
continuity of bicycle facilities to the maximum
extent feasible.

Streets with dedicated bicycle lanes should
continue striping through unsignalized and
complicated intersections to provide additional
guidance and safety measures for bicyclists.

This design principle is especially important at
intersections where there are conflicting vehicular
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movements, unsignalized crossings, and/or
crossings of more than four travel lanes. Signalized
intersections may not require striping through each
intersection, and should be evaluated on a case-
by-case basis.

Design

 Standard details for bicycle lane markings at
intersections are provided in the NACTO Urban
Bikeway Design Guide. Additional guidance can
also be found in the MUTCD and AASHTO "Bike
Guide."

* Dedicated bicycle lanes should be provided
on intersection approaches where space is
available.

* Atintersections with a dedicated right turn lane,
bicycle lanes should be provided to the left of
the right turn only lane unless bicycle signals
and dedicated phasing is provided.

Considerations

* Bicycle lane markings, including green-colored
pavement, shared lane markings, dashed
bicycle lane lines, and signage may be provided
through intersections per engineering judgment.

* Selective removal of parking spaces may
be needed to provide adequate visibility and
to establish sufficient bicycle lane width at
approaches to intersections.

* Shared lane markings may be used where
space is not available for bicycle lanes at
intersections, however this should only be done
if no other design is possible.

¢ Although the minimum recommended width
of a bicycle lane within the intersection is 5/,
4' bicycle lanes can be provided in extremely
constrained conditions.

* Bicycle lanes at the entrance and exit of a
circular intersection should allow direct access
to a shared use bicycle/pedestrian path around
the perimeter of the intersection via curb ramps;
ramps should be provided for bicyclists to
mount the sidewalk prior to the intersection.
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Designs should also enable bicyclists to
mix with traffic and proceed through the
intersection.

Bicycles at Signalized Intersections

Bicycles have different operating characteristics
than motor vehicles and special consideration

is necessary in designing traffic signals that
accommodate both motorists and bicyclists.
Bicyclists have the disadvantage of slower
acceleration rates than motorists, and traffic signal
design should include adjustment of minimum
green intervals, clearance time and extension time
to account for tthis. Signal progression should be
designed in order to balance the needs of all users,
with appropriate design speeds and traffic signal
coordination settings. Appropriate signal timing
also can reduce delay, discourage bicyclists from
running red lights and help minimize conflicts.

The AASHTO Guide for the Development of Bicycle
Facilities provides a specific formula to estimate
minimum green time for bicycles from a standing

Striping bike facilities through intersections highlights
the bicyclist's path of travel.



position. It is based on the average adult bicyclists
who can operate at 10 miles per hour. A slower
speed or extended time may be appropriate

at locations with young children, such as near
schools.

Design

Where actuated signals are present, the signal
system should automatically detect bicycles as
well as motor vehicles. The City of Tulsa and some
other communities have some loop detectors

at actuated or semi-actuated intersections, but
they are the only ones in the region. In order for
bicyclists to prompt the green phase at these
intersections, bicycle detection devices should be
installed.

Detection devices can also include:
* Video, infra-red or microwave detection

» Magnetometers (special locations such as on or
under bridges)

* Detection devices should be located within
bicycle lanes or bicycle boxes, marked with a
bicycle detector symbol, and supplemented by
appropriate signage.

* When it is not feasible for the detection device
to be located within the bicycle lane or bicycle
box, detection devices should be located prior to
the stop bar and span an appropriate distance
to provide for left, though, and right turning
bicyclists.

Considerations

* Reference the latest edition of the AASHTO
Bike Guide and the NACTO Urban Bikeway
Guide for more details on the signal timing
needs of bicycles at intersections. The AASHTO
Bike Guide provides the technical information
necessary to calculate minimum green time and
other aspects of signal design to accommodate
bicycles. The NACTO Urban Bikeway Design
provides less technical detail, but provides
information regarding bike signal heads
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* Where right-turn-only lanes for motor vehicles
exist, bicycle lanes should be designed to the
left of the turn lane.

* Special attention should be given to signal
timing at locations with higher vehicular
speeds and longer crossing distances. At these
locations, bicyclists are more likely to have
different signal timing needs than motorists,
such as extending the green time to allow
bicyclists to clear the intersection before the
yellow/red phases. The AASHTO Bike Guide
contains detailed guidance for bicyclists' signal
timing needs at wide intersections.

* Bicycle signal heads provide dedicated
signal indications to bicyclists and should be
positioned to maximize visibility to bicycle
traffic. They should be coordinated with
pedestrian and non-conflicting vehicular
movements to increase safety and minimize
overall delay.

* Bicycle detection devices, particularly loop
detectors, need regular testing to ensure the
equipment is working correctly.

Bike Boxes

A bicycle box is dedicated space located
between the crosswalk, and the motor vehicle
stop line used to provide bicyclists a dedicated
space to wait during the red light at signalized
intersections. Placing bicyclists ahead of stopped
vehicular traffic at a red light improves visibility
and reduces conflicts among all users. They also

Bicyclists wait in a bike box in Chicago, which increases
their visibility and reduces their signal delay.

]



provide bicyclists a head start to get through

the intersection, which aids in bicyclists making
difficult turning movements and improves safety
and comfort due to the difference in acceleration
rates between bicycles and motor vehicles.
Bicycle boxes also provide more space for multiple
bicyclists to wait at a red light as opposed to being
constrained to a 5" wide bicycle lane. In all cases,
the bicycle box allows a bicyclist to be in front of
motor vehicles, which not only improves visibility
and motorists awareness, but allows bicyclists to
“claim the lane" if desired.

Design

* In locations with high volumes of turning
movements by bicyclists, a bicycle box should
be used to allow bicyclist to shift towards the
desired side of the travel way. Depending on
the context of the bicycle lane, left or right side,
bicyclists can shift sides of the street to align
themselves with vehicles making the same
movement through the intersection.

* In locations where motor vehicles can continue
straight, or turn right crossing a right side
bicycle lane, the bicycle box allows bicyclists
to move to the front of the traffic queue and
make their movement fi rst, minimizing conflicts
between the right turning motorist and the
bicyclist. Where designs place bicycle boxes in
front of a vehicle lane that may turn right on red,
NO TURN ON RED signs must be provided.

Considerations

* When bike boxes are implemented, they are
typically to be painted green, and area minimum
of 13" in depth.

* Bicycle box design should be supplemented
with appropriate signage according the latest
version of the MUTCD.

* Where right turn only lanes for motor vehicles
exist, bicycle lanes should be designed to
the left of the turn lane. If right turn on red is
desired, consider ending the bicycle box at the
edge of the bicycle lane to allow motor vehicles
to make this turning movement.
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Wayfinding

The ability to navigate through a region is informed
by landmarks, natural features, signs, and other
visual cues. Wayfinding is a cost-effective

and highly visible way to improve the bicycling
environment by familiarizing users with the bicycle
network, helping users identify the best routes to
destinations, addressing misperceptions about
time and distance, and helping overcome a barrier
to entry for infrequent cyclists (e.g., “interested but
concerned" cyclists).

A bikeway wayfinding system is typically
composed of signs indicating direction of travel,
location of destinations, and travel time/distance to
those destinations; pavement markings indicating
to bicyclists that they are on a designated route

or bike boulevard and reminding motorists to

drive courteously; and maps providing users

with information regarding destinations, bicycle
facilities, and route options.

General Principles
* Messages must be clear and concise

* Related signs should be combined to limit visual
clutter, and signs should be limited in number
and content as to not overpower the reader

* Signs should be placed in such a way that
primary regulatory signs are not overlooked

* Groups of wayfinding signs should have a
graphically standardized appearance

* Signs must be maintained to ensure current
information and adequate condition

* Destination names will be kept generic to the
extent possible to avoid advertising

* Private campus areas, such as a college
campus, may provide a system of wayfinding
to facilitate internal site circulation. These
systems are developed independently from City
wayfinding systems within the public right-of-
way.



General Wayfinding

Primary signing may be accomplished through
street name signs. Street name signs follow
MUTCD standards. Street name signs are
posted on one of the quadrants at residential
intersections. At collector and arterial street
intersections signs are posted on diagonally
opposite corners. Signs may be mounted on
stand-alone posts, light poles, or on signal mast
arms. The signs list the street name, generalized
street address range for that block and, if on a
bike route, a bike symbol. Street signs are installed
in conjunction with street reconstruction and are
replaced to maintain good visibility.

Design

Refer to MUTCD standards for sign installation,
such as mounting height, lateral placement from
edge of path or roadway and other guidance.

* Mounting height should generally be above the
eye of the intended user.

* Size of font should be legible to intended user

* Signs should be combined horizontally or
vertically, where possible

* Lines of sight and visibility should be reviewed
when placing signs

* A sign should be as simple and as short as
possible to convey the intended message

* Pavement markings can also be used to assist
with wayfinding in some locations and can also
be a placemaking tool

* Wayfinding may be part of a broader district
wayfinding/ branding initiative.

* Pedestrian wayfinding is primarily provided near

major attractions, such as theaters or event
centers.

* Pedestrian wayfinding may be useful in areas
where large volumes of pedestrians may be
walking to transit stops.

* Signs should meet all needs for public
accessibility
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Bicycle Route Wayfinding

This guidance is appropriate for on-street bicycle
routes or sidepaths adjacent to roadways.

* Route identification signs may be placed
generally every Y2 mile, at the far side of
intersections with major bike routes and at
decision points.

* Use D11-1c series Bicycle Route Signs with
route name, such as "RIVER BIKEWAY," in place
of "BIKE ROUTE" or M1-8 series signs to identify
bicycle routes.

* Place decision signs in advance of intersections
with other major bike routes and at decision
points.

* Decision signs should include destinations and
directional arrows, and may include distance to
destination

* D1-3 series Destination Supplemental
Signs should be used and, where feasible,
consolidated with route identification signs to
minimize size and clutter.

Bicycle wayfinding typically includes destination, distance
and direction.



* Destinations should be listed with the closest
destinations towards the top of a sign assembly,
with a maximum of three destinations used on
any single sign.

Trail Wayfinding

This guidance is appropriate for trails located on
independent rights-of-way.

* Where bikeways managed by multiple agencies
or from multiple systems share a common
segment, wayfinding signs for either agencies
or systems may be used.

» Wayfinding or route identification signs should
be posted at all major decision points along
the trail (feeder trail intersections, forks in the
trail, etc.) and after all roadway crossings (local
streets and arterials).

* Street name signs should be installed at all
locations where trails intersect streets. This
type of sign should have a sign blade for both
the street name and the trail name.

* Wayfinding signs may be part of a larger
regional network and/ or branding system.
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INCOG Context Sensitive Capacity-Volume-Geometrics Table
Recommended Standards for Arterial Street Improvements

LoS D FHWA/AASHTO
Roadway Description LoS D Range Mid-point Recommended Geometrics
2-Lane Arterial 11,900 - 15,300 13,600 14 FT Curb lane With Bike Sharrow (IF Curb Exists)

13 FT Curb lane With Bike Sharrow (IF No Curb)

11 FT Minimum outside lane for streets with Transit

5 FT Min for a striped Bike lane (With Curb); 4 FT Min (No Curb)
All Other Cases: Share the Lane (Bike & Auto) - Signed Route

3-Lane Arterial - Center Left (TWLTL) 14,000 - 18,000 16,000 14 FT Curb lane With Bike Sharrow (IF Curb Exists)
13 FT Curb lane With Bike Sharrow (IF No Curb)
11 FT Minimum outside lane for streets with Transit (through lane)
5 FT Min for a striped Bike lane (With Curb); 4 FT Min (No Curb)
All Other Cases: Share the Lane (Bike & Auto) - Signed Route
10 FT Minimum for TWLTL (Center Left)

4-Lane Arterial (Undivided) 22,800 - 30,600 27,200 14 FT Curb lane With Bike Sharrow (IF Curb Exists)
4-Lane Arterial (Divided) 26,600 - 34,200 30,400 13 FT Curb lane With Bike Sharrow (IF No Curb)
11 FT Minimum outside lane for streets with Transit
10 FT Minimum inside lane with 11 FT Outside Lane
5 FT Min for a striped Bike lane (With Curb); 4 FT Min (No Curb)
All Other Cases: Share the Lane (Bike & Auto) - Signed Route

5-Lane Arterial - Center Left (TWLTL) 25,200 - 32,400 28,800 14 FT Curb lane With Bike Sharrow (IF Curb Exists)
13 FT Curb lane With Bike Sharrow (IF No Curb)
11 FT Minimum outside lane for Transit use (through lane)
10 FT Minimum inside lane with 11 FT Outside Lane
5 FT Min for a striped Bike lane (With Curb); 4 FT Min (No Curb)
All Other Cases: Share the Lane (Bike & Auto) - Signed Route
10 FT Minimum for TWLTL (Center Left)

Notes:
LoS D Traffic Volume Range is based on the Capacity Table used for INCOG Travel Demand Models approved by INCOG, Fast Forward Plan, also used in City of Tulsa Capital Improvement Project determination.

Roadways with traffic volumes above the mid-point of LoS D are discouraged from any roadway lane-configuration change. Any changes may require additional pavement/RoW or involve moving curbs, or a
policy change with regard to the Roadway. Level of Service at or above this level is considered volatile based on truck traffic, number of curb-cuts, number of bus-stops, variation in travel speed. Traffic
Volume above this level may approach breakdown/gridlock if any of the exacerbating factors are present.

Roadway Geometrics are recommended practice as recognized by AASHTO & FHWA guidelines. They should be adhered to in any reconfiguration of lanes, if under study for consideration.

Sources:

1. A Policy on Geometric Design of Highways and Streets, 6™ Edition, AASHTO, 2011
2. The 13 Controlling Criteria, FHWA, U.S. Department of Transportation

3. Guide to Bicycle Facilities, 4™ Edition, AASHTO, 2012

4. INCOG, ACOG & ODOT Roadway Capacity Table
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