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and Street Design Elements in Minneapolis
The purpose of this report is to fulfill the final evaluation reporting requirements of the Federal Highway 
Administration’s approval to experiment 9(09)-6(E) – Bicycle Markings and Signals – Minneapolis, MN and the Minnesota 
Department of Transportation’s approval of Design Exceptions for State Projects 141-091-020 and 141-091-022.
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Executive Summary
This report documents the evaluation of 16 bicycle treatments and street design elements installed by 
Minneapolis Public Works in 2011 and 2013. The purpose of the report is to fulfill the final evaluation 
reporting requirements of the Federal Highway Administration’s (FHWA) approval of six experiments 
under Experiment 9(09)-6(E), and the Minnesota Department of Transportation’s (MnDOT) approval 
of eight design exceptions under State Projects 141-091-020 and 141-091-022. Two additional local 
evaluations are included in this report for bicycle-related projects installed in Minneapolis at the same 
time. Projects underwent a thorough evaluation process including monitoring safety, operations, and 
user behavior, and also soliciting user feedback. This report documents how the individual treatments 
and street design elements functioned in the context of each project location. Key findings of each 
evaluation are summarized below.

Experiments
Colored Conflict Zone: Various Locations
This project included colored conflict zones installed at eight locations 
where motorists merge or turn across a bicycle lane. A colored bicycle 
lane conflict zone modifies the conventional dotted bicycle lane 
marking to include a green colored background. The green color is 
intended to reinforce the message of the dotted bicycle lane line. 
Approval of this experiment came prior to FHWA’s Interim Approval 
for the Optional Use of Green Colored Pavement for Bicycle Lanes.

• No new operational or safety issues emerged as a result 
of the installation of colored conflict zones. However, the effectiveness of reducing conflicts 
between bicyclists and motorists is unclear.

• Evaluation of user behavior was limited to one of the eight project locations. Bicyclist behavior 
did not change substantially before-and-after installation, and contrary to the intended motorist 
behavior, the share of motorists yielding to bicyclists decreased after installation of the colored 
conflict zone.

• The positive results of the other colored conflict zone locations and peer city evaluations have 
given staff confidence to maintain these locations and pursue this treatment at other locations.

Colored Crosswalks: Various Locations
This project included colored crosswalks installed at two intersections 
along the Loring Bikeway trail parallel to Hennepin/Lyndale Avenue 
South. A colored crosswalk marking modifies the conventional 
crosswalk marking to include solid green color in between the two 
white transverse lines. The green color is intended to reinforce the 
message of a marked crosswalk. 

• No new operational or safety issues emerged as a result of 
the installation of colored crosswalks. However, the project 
locations were each installed at one leg of complex intersections and it is unclear what effect the 
treatment had on safety relative to the other existing conditions at these locations.

• Evaluation of user behavior was limited to one location. For motorists, there was no significant 
change in westbound motorist stopping location or compliance with the no turn on red 
condition. No significant changes were observed for bicyclist-motorist interactions or pedestrian-
motorist interactions.

• User feedback was generally positive for the specific treatment, although bicyclists and 
pedestrians stated that the colored crosswalk did little to improve the overall perceived safety 
of the intersections. After the project was installed, bicyclists and pedestrians stated that many 
motorists still failed to yield the right-of-way when turning.
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Enhanced Shared Lane Markings: LaSalle Avenue South
This project included enhanced shared lane markings installed on 
a 0.3-mile segment of LaSalle Avenue South, which operates as a 
one-way street with two travel lanes. An enhanced shared lane 
marking modifies the standard marking to include a dotted white 
longitudinal line on both sides of the bicycle symbol and chevron 
module. The dotted white lines are intended to reinforce the purpose 
of conventional shared lane markings.

• No new operational or safety issues emerged as a result of 
the installation of enhanced shared lane markings and the 
street operated as intended. However, due to the evaluation design, it is not possible to know 
the effectiveness of enhanced shared lane markings over conventional shared lane markings or 
no markings in the same context.

• Evaluation of user behavior was limited to after the project was installed. Nearly all southbound 
bicyclists rode over the shared lane markings, although due to high parking demand, riding to 
the right of the shared lane marking or in the parking lane was rarely feasible. Most motorists 
operated as intended, driving over the shared lane when a bicyclist was not present, but merging to 
the left when a bicyclist was present. No unsafe passing of bicyclists by motorists was observed.

• User feedback was mixed. Most bicyclists believed the markings provided more awareness of 
bicycle traffic to motorists. However, many bicyclists stated that a dedicated bicycle lane would 
be preferred on a street with an uphill grade and high volumes of motor vehicle traffic. Many 
motorists stated that they did not prefer to be sharing a lane with bicycle traffic.

Intermittent Colored Background for Shared Lane Markings: Bryant Avenue South
This project included shared lane markings with intermittent colored 
background installed on 1.3-mile segment of Bryant Avenue South. 
Intermittent colored background for shared lane markings modifies 
the conventional shared lane marking to include a green colored 
background. The green color is intended to reinforce the purpose 
of conventional shared lane markings. To further evaluate the 
effectiveness of the treatment, two configurations were installed. 
In one direction, the shared lane markings were centered 12.5 feet 
from the face of curb, and in the other direction the markings were 
centered 14 feet from the face of curb.

• No new operational or safety issues emerged as a result of the installation of intermittent 
shared lane markings. However, due to the evaluation design, it is not possible to know the 
effectiveness of enhanced shared lane markings over conventional shared lane markings or no 
markings in the same context.

• Evaluation of user behavior was limited to after installation. Most motorists used the street 
as intended. Over half of bicyclists did not use the treatment as intended and chose to ride 
between the green area and parked vehicles or curb. This behavior was more prevalent in the 
direction where shared lane markings were offset 14 feet from the face of curb than in the 
direction where the markings were offset 12.5 feet from the face of curb. When no parked 
vehicles were present, more bicyclists were observed riding closer to the curb.

• User feedback was mixed. Most bicyclists believed the markings provided more awareness of 
bicycle traffic to motorists. However, many bicyclists stated that a dedicated bicycle lane would 
be preferred on a street with frequent bus service and high volumes of motor vehicle traffic. 
Motorists expressed confusion about how to drive on Bryant Avenue South, although this 
confusion was not reflected in the user behavior or in reported crashes. Many motorists stated 
that they did not prefer to be sharing a lane with bicycle traffic.
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Advisory Bicycle Lanes: Grant Street East/14th Street East
This project included the installation of advisory bicycle lanes on 
a 0.5-mile segment of Grant Street East and 14th Street East. An 
advisory bicycle lane replaces the inside solid line defining the 
bicycle lane to a modified dashed line pattern, and is often used in 
conjunction with center line removal. Motor vehicle traffic primarily 
operates within a narrow two-way travel lane. The dashed bicycle 
lane line permits motorists to merge into the bicycle lane to negotiate 
oncoming traffic, but only when the adjacent bicycle lane is not 
occupied by bicycle traffic.

• After the installation of the advisory bicycle lanes and removal of the center line, the street 
operated as intended and no new operational or safety issues emerged.

• Most bicyclists rode in the advisory bicycle lane, similar to the operation of a conventional 
bicycle lane. When no oncoming vehicles were present, most motorists utilized the two-way 
travel lane. When an oncoming vehicle was present, motorists used the advisory bicycle lane 
area to negotiate oncoming traffic. Except for one instance of a bicyclist riding against traffic, no 
unsafe maneuvers were observed as motorists negotiated with bicyclists and oncoming traffic.

• Of the limited user feedback, bicyclists tended to believe the purpose of the treatment was 
similar to a conventional bicycle lane. Motorists stated that the lack of a center line was 
confusing and it was not clear if the street was one-way or two-way. This confusion was not 
reflected in reported crashes or observed user behavior, although the design of intersections 
and transitions to the connecting street network may be an important consideration for future 
advisory bicycle lane applications.

Bicycle Signal Indications: 5th Street Northeast at Broadway Street Northeast
The project included the installation of a new traffic signal with 
bicycle signal indications at the three-legged intersection of 5th Street 
Northeast and Broadway Street Northeast. To establish a continuous 
north-south bicycle boulevard along 5th Street Northeast, an existing 
concrete diverter at the intersection was opened to allow for bicycle 
passage and crossing of Broadway Street Northeast. To enhance 
safety and reduce delay for pedestrians and bicyclists, a traffic signal 
was proposed at this location with actuated bicycle signal indications 
for northbound and southbound bicycle traffic. A bicycle signal 
indication is a variation of a conventional signal indication and consists of an illuminated red, yellow, 
or green bicycle symbol in lieu of a conventional red, yellow, or green ball. Approval of this experiment 
came prior to FHWA’s interim approval for the Optional Use of Bicycle Signal Indications.

• After the installation of the new signal and bicycle indications, no crashes of any type were 
observed at the intersection.

• While the new network connection saw increases in bicyclist volumes, only 42 percent of 
bicyclists were observed actuating either the bicyclist or pedestrian push buttons. No apparent 
safety issues were observed when bicyclists crossed on red. All motorists were observed using 
the signal as intended.

• User feedback from bicyclists was generally positive, and comprehension of the bicycle signal 
indications was high. Nearly all bicyclist survey participants believed the wait for green was 
reasonable, although about half stated they have disregarded the signal when the wait was long.



Evaluation of Bicycle Traffic Control Devices and Street Design Elements in Minneapolis 5

Design Exceptions
Travel Lane Width on a Two-Way Street: Bloomington Avenue South
This project included the installation of bicycle lanes on a 0.15-mile 
segment of Bloomington Avenue South. Bloomington Avenue South is 
30 feet wide and operates as a two-way street. The project included 
a design with two 10-foot travel lanes and two five-foot bicycle lanes 
in lieu of the Municipal State Aid minimum standard of two 10-foot 
travel lanes and two six-foot bicycle lanes.

• While the evaluation period and measures of effectiveness 
were limited, the project installed a preferential bicycle lane 
treatment in a constrained corridor without having a negative 
impact on the safety of users or operations or the street.

• User behavior was not formally observed, although Public Works was not notified of any 
operational issues during the two-year installation period.

• The project was removed after two years, but only for the purposes of constructing an off-street 
trail parallel to the roadway.

Travel Lane Width and Parking Lane Width on a Two-Way Street: 24th Street East
This project included the installation of bicycle lanes on a 0.2-mile 
segment of 24th Street East. Twenty-Fourth Street East is 37 feet wide 
and operates as a two-way street. The project included a design with 
two 10-foot travel lanes, two five-foot bicycle lanes, and one seven-
foot parking lane in lieu of the Municipal State Aid minimum standard 
of two 10-foot travel lanes, two six-foot bicycle lanes, and an eight-
foot parking lane.

• The evaluation found that the street generally operated 
as intended. The project installed a dedicated bicycle lane 
treatment in a constrained corridor without having a negative impact on the safety or operations 
of the street.

• After the installation of the bicycle lanes, the predictability of where bicyclists rode improved. 
Before installation, about half of bicyclists shared the travel lane with motorists, a quarter 
rode in the parking lane, and a quarter rode on the sidewalk. After installation, most bicyclists 
operated in the bicycle lane, and the share of bicyclists riding on the sidewalk decreased.

• After installation, 90 percent of motorists operated completely in their respective travel lanes. 
Nine percent of all motor vehicles and 34 percent of all large motor vehicles encroached into the 
bicycle lane area. However, the encroachment was not observed to create safety or operational 
issues and did not coincide with the immediate presence of a bicyclist in the bicycle lane.

Travel Lane Width and Parking Lane Width on a Two-Way Street: Como Avenue Southeast
This project included the installation of bicycle lanes on a 0.25-mile 
segment of Como Avenue Southeast. Como Avenue Southeast is 45 
feet wide and operates as a two-way street. The project included a 
design with two 10.5-foot travel lanes, two five-foot bicycle lanes, 
and two seven-foot parking lanes in lieu of the Municipal State Aid 
minimum standard of two 10-foot travel lanes, two six-foot bicycle 
lanes, and two eight-foot parking lanes.

• The project installed a preferential bicycle lane treatment in a 
constrained corridor without having a negative impact on the 
safety of users or operations of the street. Motor vehicle crashes did increase after installation, 
although the relationship to the street design elements is not strong.
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• After the installation of the bicycle lanes, 86 percent of bicyclists operated in the bicycle lane, 
and 97 percent of motorists operated completely in their respective travel lane. Less than 
three percent of motor vehicles encroached into other lanes. However, the encroachment was 
not observed to create safety or operational issues and did not coincide with the immediate 
presence of a bicyclist in the bicycle lane.

• While there is no regular transit service on this street, staged bus observations were performed 
to better understand bus and bicycle interactions within a constrained corridor. Lane deviation 
was observed, and operators noticed that the lanes were narrower than typical. However, the 
observations demonstrate that large vehicles operated by professional drivers on low-speed 
urban streets, can safely negotiate with other traffic in constrained environments.

Travel Lane Width and Parking Lane Width on a Two-Way Street: 15th Street West
This project included the installation of bicycle lanes on a 0.4-mile 
segment of 15th Street West. Fifteenth Street West is 45 feet wide 
and operates as a two-way street. The project included a design with 
10.5-to-11-foot travel lanes, five-to-5.5-foot bicycle lanes, and two 
seven-foot parking lanes in lieu of the Municipal State Aid minimum 
standard of two 10-foot travel lanes, two six-foot bicycle lanes, and 
two eight-foot parking lanes.

• The project installed a preferential bicycle lane treatment in a 
constrained corridor without having a negative impact on the 
safety of users or operations of the street.

• After the installation of the project and installation of the bicycle lanes, the street generally 
operated as intended. Ninety-two percent of bicyclists operated in the bicycle lane, and 94 
percent motorists stayed in their respective travel lane. Encroachment of motor vehicles into the 
adjacent bicycle lane was observed, but was not observed to create safety or operational issues.

Curb Reaction Width, Travel Lane Width, and Parking Lane Width on a Two-Way Street: 1st Avenue South
This project included the installation of a one-way bicycle lane on a 
0.7-mile segment of 1st Avenue South. First Avenue South is 35 to 36 
feet wide and operates as a two-way street. The project included a 
design with 1.5-foot curb reaction distance and a seven-foot parking 
lane in lieu of the Municipal State Aid minimum standard of two-foot 
curb reaction distance and an eight-foot parking lane. The design also 
included two 11-foot travel lanes and one five-to-5.5-foot bicycle 
lane, which are consistent with the Municipal State Aid standards.

• The project installed a preferential bicycle lane treatment in a 
constrained corridor without having a negative impact on the safety of users or operations of the 
street.

• One “dooring” crash appears to have occurred along the project after installation. While a trend 
of “dooring” crashes was not observed, Public Works will continue to monitor the bicycle lane 
adjacent to the seven-foot parking lane.

• After the bicycle lane was installed, 96 percent of northbound bicyclists rode in the northbound 
bicycle lane. Under the new configuration, 99 percent of the motorists operated in their 
respective travel lane.
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Number of Travel Lanes Required on a One-Way Street: Fremont Avenue North
This project included the installation of a one-way buffered bicycle 
lane on a 1.5-mile segment of Fremont Avenue North. Fremont 
Avenue North is 32 feet wide and operates as a one-way street. 
The project included one 12-foot travel lane, one seven-foot bicycle 
lane, four foot buffer, and one nine-foot parking lane in lieu of the 
Municipal State Aid minimum standard of two general purpose travel 
lanes on a one-way street.

• The project installed a preferential bicycle lane treatment 
in a constrained corridor and modified the capacity of the 
roadway without having a negative impact on the safety or operations of the street.

• After the bicycle lane was installed, most bicyclists rode in the lane as intended, and fewer 
bicyclists were observed riding on the sidewalk. Under the new configuration, 97 percent motor 
vehicles operated in the single travel lane. Encroachment of buses and large vehicles into the 
buffer area was observed after the project was installed, but was not observed to create safety 
or operational issues.

Number of Travel Lanes Required on a One-Way Street: 1st Avenue South
This project included the installation of a one-way buffered bicycle 
lane on a 0.5-mile segment of 1st Avenue South. First Avenue South 
is 29 to 32 feet wide and operates as a one-way street. The project 
included a weekday and weekend configuration. The weekday 
configuration included one 11-foot travel lane, one seven-foot 
bicycle lane, one four-to-five-foot buffer, and one seven-to-eight-foot 
parking lane in lieu of the Municipal State Aid minimum standard of 
two general purpose travel lanes on a one-way street. The weekend 
configuration permitted parking within the seven-foot bicycle lane area.

• The project installed a preferential bicycle lane treatment in a constrained corridor and modified 
the capacity of the roadway without having a negative impact on the safety or operations of the 
street. The safety of the corridor did not vary between the weekend and weekday operation, 
although Public Works has received continued negative feedback from bicyclists about the 
weekend configuration.

• After the installation of the bicycle lanes, most bicyclists were riding in the bicycle lane on 
weekdays as intended. No safety issues were observed under the weekend configuration, 
although a shared lane configuration is not desired and the four-foot buffer does not provide 
adequate space for bicyclists to overtake parked cars.

• After installation, most motorists operated in the single travel lane at slower speeds. 
Encroachment of motor vehicles into the buffer area and bicycle lane was observed after the 
project was installed, but was not observed to create safety or operational issues.
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Local Evaluations
Colored Conflict Zone: Various Locations
This project included colored conflict zones installed at three 
locations along 15th Avenue Southeast where motorists were merging 
or turning across a bicycle lane on. A colored bicycle lane conflict 
zone modifies the conventional dotted bicycle lane marking to include 
a green colored background. The green color is intended to reinforce 
the message of the dotted bicycle lane line. This project was installed 
after FHWA’s Interim Approval for the Optional Use of Green Colored 
Pavement for Bicycle Lanes.

• The colored conflict zones had positive effects on the safety 
and operations of the street.

• After installation, significantly more motorists yielded to bicyclists. However, about half of the 
motorists merged after the bicycle lane merge area which is not consistent with Minnesota 
State Statute. While there are positive trends in behavior, Public Works is evaluating ways to 
encourage motorists to merge at the appropriate location, including the use of dotted green 
markings instead of solid green markings.

• Feedback from bicyclists was positive. Most bicyclists believed that motorists were more aware 
of bicyclist traffic since the colored conflict zones were installed. However, some bicyclists stated that 
not all motorists yield the right-of-way and that the street can be stressful to ride on due to bus traffic.

25 MPH Posted Speed Limit: 15th Avenue Southeast
The project reduced the posted speed limit from 30 mph to 25 
mph on a 0.6-mile segment of 15th Avenue Southeast. At the time 
of original installation only the posted speed limit was changed, 
although subsequent striping changes were made to establish wider 
bicycle lanes and narrower travel lanes. Speed limits on streets in 
Minnesota are prescribed by Minnesota Statute 169.14, and in urban 
districts, the statutory speed limit is 30 mph. On streets with bicycle 
lanes, State Statute permits a posted speed limit of 25 mph without 
an engineering or traffic investigation.

• There was no substantial effect on motor vehicle speeds after the posted speed limit was 
reduced from 30 mph to 25 mph, or after the subsequent striping changes were made.

• The 85th-percentile speeds before the project was installed ranged between 23 mph and 32 mph. 
After the project was installed, 85th-percentile speeds ranged between 23 mph and 33 mph. Only 
a one-block segment between University Avenue Southeast and 4th Street Southeast had 85th-
percentile speeds below the 25 mph posted speed limit; although 85th-percentile speeds were 
below 25 mph prior to project installation on that block.

• Before-and-after speed distribution varied by block segment. This suggests that other factors 
such as signal spacing, pedestrian and bicycle volumes, and adjacent land uses may have a 
greater influence on motor vehicle speeds than the in place signing and striping installed along 
this corridor.
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