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Figure 1. North Greensboro Street as a 
16-foot wide lane.

Figure 2. North Greensboro Street with a
bike lane.

Introduction
Bicycle users are drivers of vehicles and are entitled to use of a full lane, though they often do
not exercise that right. The NCDOT Driver’s Manual provides the useful guidance, 

“Bicyclists usually ride on the right side of the lane, but are entitled to the use of a
full lane. A bicyclist staying to the right in their lane is accommodating the
following drivers by making it easier to see when it is safe to pass, and easier to
execute the pass. Drivers wishing to pass a bicyclist may do so only when there is
abundant clearance and no oncoming traffic is in the opposing lane. When passing
a bicyclist, always remember the bicyclist is entitled to the use of the full lane.” 

Narrow bicycles easily fit on any road with narrow (9-11 feet), standard (12-13 feet) or wide 
(14 feet or more) lanes. Wide lanes enable easier passing of bicyclists by motorists. 

Bike lane roads are wide lanes that have been partitioned into two lanes; a normal travel lane
intended principally for motorists and a very narrow lane for bicycle use only. Bike lanes
contract bicyclist space and rights, legally or implicitly. Bike lanes can also be thought of as
named shoulders inasmuch as that is how they function for the motoring public.

If the decision to stripe a bike lane on a road is made, then there are guidelines to be followed.



2

Figure 3. AASHTO specifications.

Bicycle Lane Standards
The 1999 AASHTO Guide for the Development of
Bicycle Facilities says, “As Figure 1 shows, bicyclists
require at least 1.0 m (40 inches) of essential operating
space based solely on their profile. An operating space
of 1.2 m (4 feet) is assumed as the minimum width for
any facility designed for exclusive or preferential use
by bicyclists. Where motor vehicle traffic volumes,
motor vehicle or bicyclist speed, and the mix of truck
and bus traffic increase, a more comfortable operating
space of 1.5 m (5 feet) or more is desirable.”

Contradictorily, the Guide also erroneously endorses a
mere 3 feet of bike lane operating space, saying, “The
recommended width of a bike lane is 1.5m (5 feet)
from the face of a curb or guardrail to the bike lane
stripe. This 1.5-m (5-foot) width should be sufficient in
cases where a 0.3-0.6 m (1-2 foot) wide concrete gutter
pan exists, given that a minimum of 0.9 m (3 feet) of
ridable (sic) surface is provided, and the longitudinal
joint between the gutter pan and pavement surface is
smooth. The width of the gutter pan should not be
included in the measurement of the ridable (sic) or
usable surface, with the possible exception of those
communities that use an extra wide, smoothly paved
gutter pan that is 1.2 m (4 feet) wide as a bike lane. If
the joint is not smooth, 1.2m (4 feet) of ridable (sic)
surface should be provided. For road-ways with no 
curb and gutter, the minimum width of a bike lane should be 1.2 m (4 feet).”

The North Carolina Bicycle Facilities Planning and Design Guidelines says, “Under ideal
conditions, minimum bicycle lane width is 1.2 m (4 ft)... Additional width also is desirable when
the width of the adjacent traffic lane is less than 3.6 m (12 ft). This is an important addition
because the effective clearance between a bicyclist and adjacent traffic is a function of the
combined width of both the bike lane and the adjacent traffic lane.”

“If it is intended that bicyclists ride on shoulders, the paved surface must be at least 1.2 m (4 ft)
in width. If motor vehicle speeds exceed 60 km/h (35 mph); if the percentage of trucks, buses
and recreation vehicles is high; or if static obstructions exist at the right side, then additional
width is desirable.” Paved shoulders intended for bicyclists must be adjacent to 12 foot minimum
lanes and have 4 feet of level unpaved recovery area as shown at:
http://www.ncdot.org/transit/bicycle/projects/project_types/Wide_Paved_Shoulders.pdf

“Bike lanes are not advisable on long, downgrades of 4 percent or more, where bicycle speeds
greater than 48 km/h (30 mph) are expected. As grades increase, downhill bicycle speeds will
increase, which increases the problem of riding near the edge of the roadway. In such situations,
bicycle speeds can approach those of motor vehicles, and experienced bicyclists will generally
move into the traffic lanes to increase sight distance and maneuverability. If bike lanes are to be
striped, additional width should be provided to accommodate higher bicycle speeds.”
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Analysis of Bicycle Lane Standards
Bicycles are a minimum of 30 inches wide and have an essential operating space of 40 inches
owing to natural wobble and being a lightweight, pedal-powered, single-track vehicle that is
vulnerable to vehicle and natural wind blast. Four feet (48 inches) is the consensus minimum
width for any one-way bicycle facility.

While the minimum width of a bike lane is 4 feet of usable surface, there are numerous reasons
provided justifying additional width. It is therefore reasonable to conclude that 5 feet should be
the standard bike lane width, and placement of a minimum 4-foot bike lane should be explained.
Greater than 5 feet would be a wide bike lane.

In contrast to the AASHTO Guide’s self-contradictory and unjustified assertion, 3 feet (36
inches) of “ridable” (sic) surface when next to a smooth gutter pan seam is insufficient width for
a bicycle user with a 40 inch essential operating space. Since by definition the gutter pan is not
usable travel space, the smoothness of the gutter pan seam should be irrelevant to the width of
the asphalt surface of the bike lane. In other words, a smooth gutter pan seam does not justify
reducing bike lane width from the minimum 4 feet to a substandard 3 feet. The gutter pan is for
storm water management, and for bicycling purposes provides recovery area and buffer space
from a pedal or tire strike on the curb should the bicyclist mistakenly ride off the usable surface.

Although AASHTO fails to address the issue, the North Carolina Guidelines prudently maintain
that 16 feet of total space (12 plus 4) is the minimum of the bike lane plus the adjacent standard
lane. This also holds true “If it is intended that bicyclists ride on shoulders,...” with the added
requirement that there be 4 feet of level un-paved shoulder to act as a bicycle recovery area in
case the bicyclist accidentally rides off pavement. However, by definition shoulders are not part
of the traveled way, and bicycle use on a shoulder is counter to normal rules of the road
operation. What is the legal status and support for a bicycle driver operating on the shoulder? 

Bike lanes should not be placed on grades of 2% or more. The North Carolina specifications are
unjustified and too liberal, and are debunked in a paper entitled High Speed Bicycling located at:
http://www.humantransport.org/bicycledriving/library/High_Speed.pdf  This paper also explains
why a wider bike lane does not negate the hazard of high speed bicycling in a bike lane.
Egregiously, AASHTO neglects to consider the operating speed of bicycles.

Bike lanes of any width suffer inevitable debris accumulation. In contrast, standard lanes up to
16 feet wide are continuously kept debris free by the effect of motor vehicle tire and wind blast
which propels debris to the side. This is explained and graphically shown at:
http://www.humantransport.org/bicycledriving/library/Debris.pdf in a paper entitled 
Why Bike Lanes Harbor Debris. Thus, when the decision is made to place a bike lane, the
decision has also been made that bicyclists will invariably operate in a space that has greater
debris than previously.
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The following 3 classification schemes are used in describing selected roads with bike lanes (not
all) in Carrboro on subsequent pages. These bike lane roads are listed alphabetically.

Bike Lane Classification (for curb and gutter roads)
Width (feet) Category
    <3 Sub-substandard
      3 Substandard (unjustified AASHTO minimum with smooth gutter pan seam)
      4 Minimum
      5 Standard
    >5 Wide

Some bike lanes are variable width. A bike lane is given the lowest Category for which it
qualifies.

Total Width Classification (for two lane roads with bike lanes)
Width (feet) Category
   <32 Substandard
     32 Minimum

In North Carolina, the bike lane plus adjacent lane must be a minimum of 16 feet total; a two-
lane road must therefore be 32 feet to have bike lanes.

“Motor Vehicle” Lane Width Classification (for a lane adjacent to a bike lane)
Width Category
    <12 Narrow
      12 Standard
    >12 Wide

If a bike lane exists, the adjacent lane is then a defacto “motor vehicle” lane for purposes of this
classification.
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Figure 4. A relatively hilly residential street with very
narrow unwarranted bike lanes.

Cates Farm Road 

Speed Limit: 25 mph
Road Classification: Collector

Total Pavement Width: 30 feet
Total Width Category: Substandard

“Motor Vehicle” Lane Width: 12 feet, if a centerline existed
“Motor Vehicle” Lane Category: Standard

Bike Lane Width: 3 feet nominal; usually 34-35 inches
Bike Lane Category: Sub-Substandard

Conclusions
This is a residential street with many driveways that has speed humps and no centerline in order
to attenuate motor traffic, but also has bike lanes. It is mis-classified as a collector. Why are
bicyclists micro-regulated on such a benign street? Adding further irony, the bike lanes have
speed humps! The sub-substandard bike lanes should be removed.
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Figure 5. A very hazardous former bike
lane.

Figure 6. The shoulder space should be
obstruction marked to discourage use by
child and other naive bicycle users.

East Poplar Street

This street is described for historical purposes only; the signs naming this long standing bike
lane were removed a couple of years ago due to my lobbying efforts. It was a horrendously
dangerous bike lane.

East Poplar is a one-way, 16 foot wide, rural section (no curb and gutter), residential street, 5
short blocks long with a 4-way stop sign at each block. It is 0.34 miles long. The posted speed
limit is 20 mph.

A bike lane with signs was striped on the right side. The left side still has a “Pedestrian Lane”
demarcated by a yellow stripe. The width of the bike lane was a mere 1 ½ to 3 feet wide for its
entire length. The minimum width for such a bike lane is 4 feet.

Not only was this bike lane unwarranted given the benign nature of the road and motor traffic, it
was substandard and extremely hazardous. A drainage ditch drops off just at the edge of
pavement. There is no flat recovery area off pavement; NCDOT specifies 4 feet. The crown of
the road and broken pavement increased the likelihood of riding off pavement for anyone duped
into riding in the bike lane. Concrete culverts at driveway crossings create fixed object hazards
should anyone ride off pavement. This street is adjacent to Carrboro Elementary School; the bike
lane presumably was installed for child bicyclists.

The Town of Carrboro removed the bike lane sign, but left the bike lane/shoulder stripe. 
It should be treated as in Figure 6.
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Figure 7. Dangerous high speed approach to
a busy driveway. Pedestrians and debris add
further hazard for bicyclists lured onto this
shoulder.

Figure 8. Disgraceful engineering.

Estes Drive Extension

Speed Limit: 35 mph
Road Classification: Collector

Total Pavement Width: 24 feet
Total Width Category: Substandard

“Motor Vehicle” Lane Width: 10 feet
“Motor Vehicle” Lane Category: Narrow

Shoulder Width: 4 feet
Shoulder Category: Minimum

Though not a bike lane, the recently added shoulder on this road is intended for bicycle use. The
road is substandard, there is no level recovery area off pavement on the steep 5% grade hill
descending eastbound, and the busy driveway adds great hazard to high speed bicyclists. The
design of the abruptly ending shoulder westbound is a travesty.

Conclusions 
The dangerous Estes Drive Extension shoulders should be obstruction marked with diagonal
stripes to discourage bicycle use.
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Figure 9. 10 / 12 / 6 foot lane widths (from left to right)
and a bike lane on one side of the road is a clear mistake.

Fayetteville Road - Jones Ferry Road to West Poplar Street

Speed Limit: 35 mph
Road Classification: Collector

Total Pavement Width: 28 feet
Total Width Category: Substandard

“Motor Vehicle” Lane Width: 10 feet south side; 12 feet north side
“Motor Vehicle” Lane Category: Narrow; Standard

Bike Lane Width: 6 feet, on one side of street only
Bike Lane Category: Wide

From Jones Ferry Road to West Poplar Street this road previously had an 18-foot lane westbound
and a 10-foot lane eastbound. Recently, the 18-foot lane was partitioned into a wide 6-foot bike
lane and a 12-foot “motor vehicle” lane. Beyond West Poplar Street, the bike lane ends where
the road necks down and starts again a short distance later.

Conclusions:
Instead of this unfathomable striping pattern, the road should be symmetrical with two 14-foot
lanes. It is a mistake to have a bike lane on one side of the road.
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Figure 10. Substandard and unwarranted bike lane on a
benign substandard width road.

Farm House Drive

Speed Limit: 25 mph
Road Classification: Collector
 
Total Pavement Width: 30 feet
Total Width Category: Substandard

“Motor Vehicle” Lane Width: 12 feet, if a centerline existed
“Motor Vehicle” Lane Category: Standard

Bike Lane Width: 3 feet
Bike Lane Category: Substandard

Conclusions
This short 0.14 mile long road serves only a small, isolated cul-de-sac neighborhood of 69
residences. It has no centerline, but bike lanes. The substandard bike lanes on this substandard
width road are unwarranted and should be removed.
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Figure 11. Sub-substandard width bike lanes are an
embarrassment on Fidelity St.

Fidelity Street

Speed Limit: 25 mph
Road Classification: Collector

Total Pavement Width: 32 feet
Total Width Category: Minimum

“Motor Vehicle” Lane Width: 13.5 feet, if a centerline existed
“Motor Vehicle” Lane Category: Wide

Bike Lane Width: 2.5 feet
Bike Lane Category: Sub-Substandard

Conclusions
Fidelity St. is a 25 mph road that has 32 feet of asphalt pavement and no centerline. It is 0.35
miles long. Is Fidelity St. a low speed residential street without a centerline, or is it a high speed
street with paved shoulders? Such schizophrenia sends mixed messages to motorists and
marginalizes bicycle drivers.

Motorists are afforded a very generously wide area, while bicyclists are lured to sub-substandard
width areas. The bike lane stripes should be removed.
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Figure 12. The bike lane is a substandard 3 feet 3 inches in
this direction, and a sub-substandard 2 feet 9 inches on the
other side.

Hillsborough Road - West Main Street to North Greensboro Street

Speed Limit: 35 mph
Road Classification: Collector

Total Pavement Width: 30 feet
Total Width Category: Substandard

“Motor Vehicle” Lane Width: 12 feet
“Motor Vehicle” Lane Category: Standard

Bike Lane Width: 3 feet nominal; 3'3" on west side, 2'9" on east side
Bike Lane Category: Substandard/Sub-Substandard

Conclusions
The 30 foot total width of pavement is narrower than the 32 feet minimum specified by the
NCDOT for inclusion of bike lanes, and the bike lanes are substandard. The bike lanes should be
removed.
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Figure 13. The east side of the street in the
300 block is 15' 6" total width, partitioned
into a sub-substandard 32 inch bike lane and
a generously wide 12' 8" lane for motorists. 

Figure 14. The bicyclist symbol does not fit
in this sub-substandard bike lane.

North Greensboro Street - 300 block

Speed Limit: 35 mph
Road Classification: Collector

Total Pavement Width: 30 feet
Total Width Category: Substandard

“Motor Vehicle” Lane Width: 12 feet 8 inches
“Motor Vehicle” Lane Category: Wide

Bike Lane Width: 32 inches
Bike Lane Category: Sub-Substandard

Conclusion
It is not “bicycle friendly” to confine bicycle users to a sub-substandard width space. Giving
motorists a generously wide space adds further insult. 
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Figure 15. Is North Greensboro a 4-lane
road or a 2-lane road with named shoulders?

Figure 16. This bike lane is constantly
debris strewn.

North Greensboro Street/Hillsborough Road

Speed Limit: 35 mph
Road Classification: Collector

Total Pavement Width: 32 feet
Total Width Category: Minimum

“Motor Vehicle” Lane Width: 12 feet
“Motor Vehicle” Lane Category: Standard

Bike Lane Width: 4 feet
Bike Lane Category: Minimum

Conclusions
This bike lane complies with minimum standards. But it adds no value to bicyclists, except those
traffic averse bicyclists who are more “comfortable” with a bike lane. It detracts value to those
who enjoy being able to chose their lateral position with impunity and who appreciate a clean
surface.
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Figure 17. The very steep downhill... Figure 18. ...sometimes has surprises
around the corner.

Pathway Drive

Speed Limit: 25 mph
Road Classification: Collector

Total Pavement Width: 28 feet
Total Width Category: Substandard

“Motor Vehicle” Lane Width: 11 feet if a centerline existed
“Motor Vehicle” Lane Category: Substandard

Bike Lane Width: 3 feet nominal; as narrow as 32 inches
Bike Lane Category: Sub-Substandard

There is a steep hill with approximately 10% grades resulting in very high speed bicycling.
According to the North Carolina Bicycle Facilities Planning And Design Guidelines:

“Bike lanes are not advisable on long, downgrades of 4 percent or more,....”

Conclusions 
Pathway Drive is a 25 mph residential street with frequent driveways, but Carrboro mis-
classifies it as a collector and therefore requiring bike lanes by policy. Although classified as a
collector, it has no centerline, presumably to project the image of a low-speed residential street
and create a traffic calming effect. The lack of a centerline but inclusion of bike lanes sends
mixed messages about this residential street; is it a low speed residential street or high speed
collector with shoulders? The ubiquitous driveways present a substantial hazard of backing
vehicles to bicyclists who use the bike lane, especially given the high speed descent; a bike lane
on a high speed descent is counter to NCDOT guidelines. The total width of 28 feet is 4 feet less
than the North Carolina minimum of 32 feet for inclusion of bike lanes. The sub-substandard
width bike lanes should be removed. 
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Figure 19. Speed humps extend into the
bike lane. Is this to slow motorists using the
bike lane?

Figure 20. Here the bike lane is 23 inches; it
is as narrow as 1 foot elsewhere.

Stratford Drive 

Speed Limit: 25 mph
Road Classification: Collector

Total Pavement Width: 30 feet
Total Width Category: Substandard

“Motor Vehicle” Lane Width: 12 feet, if a centerline existed
“Motor Vehicle” Lane Category: Standard

Bike Lane Width: 3 feet nominal; usually 34-35 inches, but as narrow a 1 foot
Bike Lane Category: Sub-Substandard

Conclusions
Stratford Drive is a 25 mph residential street with many driveways, speed humps, and no
centerline. It is mis-classified as a collector. It is too narrow for bike lanes, which should be
removed.
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Figure 21. These are minimum width bike lanes.

West Main Street

Speed Limit: 35 mph
Road Classification: Collector

Total Pavement Width: 32 feet
Total Width Category: Minimum

“Motor Vehicle” Lane Width: 12 feet
“Motor Vehicle” Lane Category: Standard

Bike Lane Width: 4 feet
Bike Lane Category: Minimum

Conclusions
West Main Street complies with NCDOT standards for minimum width bike lanes adjacent to
12-foot standard lanes. However, the bike lanes add no operational value, only psychological
value to some bicyclists. Like all bike lanes, they accumulate debris and micro-regulate
bicyclist’s lateral position, while reserving the choice part of the road for motorists.
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Figure 22. It’s as narrow as 1 foot on the
west side.

Figure 23. Much of the west side is
extremely narrow.

West Poplar Street

Speed Limit: 25 mph
Road Classification: Collector

Total Pavement Width: 30 feet
Total Width Category: Substandard

“Motor Vehicle” Lane Width: 12 feet or wider where the bike lane narrows
“Motor Vehicle” Lane Category: Standard/Wide

Bike Lane Width: 3 feet nominal; as narrow as 1 foot
Bike Lane Category: Sub-Substandard

Conclusions
The 30 foot total width of the road does not meet North Carolina’s minimum of 32 feet for
inclusion of bike lanes. Further, much of the bike lane on the west side of the road is far
narrower than 3 feet, and is as narrow as 1 foot wide! 

In the Analysis of Bicycle Lane Standards seciton I describe why 3' bike lanes are substandard
width even though AASHTO mistakenly attempts to condone their use. The bike lanes should be
removed.
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Figure 24. West Weaver Street has debris in a substandard
width bike lane.

West Weaver Street

Speed Limit: 25 mph
Road Classification: Collector

Total Pavement Width: 32 feet from curb face to curb face
Total Width Category: Substandard* 

“Motor Vehicle” Lane Width: 12 feet
“Motor Vehicle” Lane Category: Standard

Bike Lane Width: 4 feet from curb face
Bike Lane Category: Substandard

*32 feet from curb to curb is substandard for a road with bike lanes and no gutter pan. It must be
34 feet.

This collector road has light commercial development and traffic. It is 0.2 miles long. It has
substandard width 4-foot bike lanes next to curbs with no gutter pan. The AASHTO Guide for
the Development of Bicycle Facilities specifies a 5-foot bike lane for such a situation. 

Conclusion
This bike lane should be removed, creating two 16-foot wide lanes. A 1-foot wide shoulder with
diagonal obstruction striping could be placed at the curb to provide visual and physical buffer
from a tire or pedal strike on the curb.
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Conclusions
Carrboro is and always has been an easy community in which to ride a bike in spite of, not
because of, the bike lanes. The wide two-lane roads are flatter than most area roads. But
Carrboro has strongly pursued a policy of separating bicycle drivers from other vehicle drivers
through the use of bike lane striping, to the extent that even benign residential streets are treated
with bike lanes. It seems as if bicycle users are a third category of road user aside from motorists
and pedestrians and must be accommodated with a structure analogous to sidewalks for
pedestrians: “sidebikes.”

Carrboro made the elementary mistake of including gutter pan width in bike lane width. Thus,
most of the bike lanes in Carrboro are in fact sub-substandard or substandard width and are on
roads narrower than the minimum specified by the NCDOT. 

The policy of separating bicycle drivers has had unintended consequences including debris
accumulation, and reduction of bicyclist space and rights, legally or implicitly through the mis-
education of the motoring public. When bike lanes are placed, motorists enforce their use
through coercion and harassment. Carrboro has even created Town Code that marginalizes
bicycle users and attempts to be more restrictive than state statutes, as shown below.

http://www.ci.carrboro.nc.us/TC/PDFs/TownCode/TownCodeCh06.pdf

“Section 6-37 Shared Usage By Bicyclists and Pedestrians 
While roadways are provided primarily for the safety and convenience of motor vehicles,
sidewalks are provided primarily for the safety and convenience of pedestrians, and bikeways are
provided primarily for the safety and convenience of bicycles, ...”

Comment: Roadways are actually provided for the safety and convenience of all legal users and
vehicle drivers, including bicycle drivers. There is no ranking with “motor vehicles” favored!
This statute marginalizes bicycle drivers and is symptomatic of a flawed paradigm of separation.

”(3) When using a roadway, bicyclists shall ride as far to the right as practicable, exercising due
care when passing a standing vehicle or one proceeding in the same direction.”

Comment: This attempt to micro-manage bicyclists’ lateral position is more restrictive than a
related state statute, NC. §20-146(b), which does not specifically target bicycle drivers, saying,
“Upon all highways any vehicle proceeding at less than the legal maximum speed limit shall be
driven in the right-hand lane then available for thru traffic, or as close as practicable to the
right-hand curb or edge of the highway...”

 
“(4) Persons riding bicycles upon a roadway, sidewalk, or bikeway shall ride single file, when to
do otherwise would obstruct traffic or create a hazard. In no case should there be more than two
bicycles riding abreast.”

Comment: This statute marginalizes bicycle drivers. There is no similar state statute. 

Carrboro should abandon the paradigm of separating bicycle drivers and instead pursue a
paradigm of integration, cooperation, and shared space by removing bike lane striping. 


