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Summary of Recommendations 
Provide a Wide Outside Lane on the ascent and a narrow lane on the descent. This provides a
superior facility while saving substantial right-of-way, money, and environmental and aesthetic
impact.

Background
The draft 2006-2012 NCDOT Division 7 Transportation Improvement Program lists the
proposed widening of South Columbia St. (project U-0624) to include bicycle lanes and
sidewalks, and selected turn lanes at a cost of $4.15 million for 0.7 miles from Purefoy Rd. to
Manning Drive. 

The proposed widening of S. Columbia St. is a contentious issue. Minimizing the widening while
still improving performance can substantially reduce property taking, cost, and adverse
environmental and aesthetic impacts. 

Given that the proposed changes will not improve motor vehicle Level of Service and are solely
for the safety of bicycle drivers and pedestrians, it is important to provide the best facility for
those users. Since bicycles are 2 ft wide and thus easily fit on any road, the widening of lanes or
addition of bike lanes provides no operational benefit to bicyclists. Widening busier roads makes
some bicyclists feel more “comfortable,” but there is no operational benefit to bicyclists. 

Current Conditions 
South Columbia St. is a 22 foot wide two-lane road for 0.5 miles from 15-501 bypass to Mason
Farm Rd., each lane 11 feet wide. North of Mason Farm Rd. it widens with turn and multiple
lanes. Posted speed limit is 35 mph. 

Average gradient is 5.7%, resulting in very high speed descending southbound on bicycle. High
speed descending also occurs northbound from the peak of the hill just north of Mason Farm Rd.
to Manning Drive (and also from the Health Sciences Library crosswalk to South Road). It is this
steep slope and very high speed descending which invalidates the use of bike lanes on S.
Columbia St. 

The North Carolina Bicycle Facilities Planning And Design Guidelines says, “Bike lanes are not
advisable on long, downgrades of 4 percent or more...” They are “not advisable” because high
speed operation in a bike lane is dangerous for several reasons.1 However, this 4% specification
is unjustified, is far too liberal, and should rightly be 2%. In essence, the design speed of a bike
lane on a normal, non-controlled access design road is 20 mph, which is substantially greater
than typical bicyclist level cruising speed of 14 mph. Clearly, the 5.7% slope of S. Columbia St.
far exceeds the limit for bike lane use. A wider bike lane would not mitigate the known hazard of
high speed descending in a bike lane. 
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Bicyclist Speed Descending S. Columbia 
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Figure 1

Typical bicycle speed descending S. Columbia St. can be expected to be 25-35 mph gliding,
though higher speed is quite possible with pedaling, tailwind, or slipstream effect. The graph in
Figure 1 below was produced from the Bicycle Speed Calculator found at
http://www.de/english/espeed.htm using the following variables:

! 5.7% avg. slope (determined from topographical and road maps.)
! Gliding bicyclist; no pedaling power input (pedaling will result in higher speed)
! Bicyclist weight 110, 150, 180 lbs
! 25 lb bicycle, type mountain (Mt) and road (Rd)
! 450 ft altitude
! Temperatures 40, 70, and 90 degrees Fahrenheit
! No tailwind or motor vehicle slipstream effect, both of which substantially

increase bicycle speed

According to the report for the project,  “The purpose of the proposed project is to provide safer
conditions for bicyclists...,” However, there is no identified safety problem for bicyclists on S.
Columbia Street. The single collision that occurred in a 10 year period certainly does not
constitute a safety problem, and was also not preventable with the proposed bike lanes.2 Further,
there is no evidence that existing bicycling on South Columbia St. results in diminished Level of
Service.3 
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Figure 2. W7-5 with
supplemental plaque.

Figure 3. “Do Not Pass Bicycles” sign on a steep descent.

Recommendations
The best treatment for S. Columbia St. given the steep incline
and expensive, limited right-of-way is to provide an 11 foot
travel lane (the current width) on the descent, which is narrow
enough to discourage undesirable motorist passing of high
speed bicyclists, and a 15 foot lane on the ascent where
bicyclists are slower and bicycle drivers may satisfactorily
share their lane with passing motorists.4, 5  A 10/14 foot
combination is also acceptable, though with 14 feet a bicycle
is considered 0.2 or 0.5 passenger car equivalents according
to the Highway Capacity Manual, while with 15 feet a bicycle
is 0.0 passenger car equivalents.

On the descent bicyclists could be directed to USE FULL LANE
with the W7-5 sign and supplemental plaque shown in Figure
2. The sign also alerts motorists to bicyclists’ legitimate use
of the full lane. The R4-1 DO NOT PASS sign can also be used,
or a sign saying DO NOT PASS BICYCLES. Figure 3.



4

Figure 4. Piney Mt. Rd. has a 10 ft lane on
the descent; 14 ft on ascent.

There is precedent for this proposed format.
Piney Mountain Road in Chapel Hill has 10/14
foot (descent/ascent) lanes on a long section of
hill (Figure 4). Posted speed limit is 35 mph,
and the slope is similar to S. Columbia Street. 

An 11/15 foot combination is 6 feet narrower
than the proposed  4/12/12/4 foot bike lane
design (not including a center turn lane) and
only 4 feet wider than the current 22 feet of S.
Columbia. This narrow format would provide a
superior roadway at the least cost and negative
impact. 

A BL cannot be used on one side only, the
ascent, because it would entice and readily

enable illegal and extremely dangerous wrong way usage. While sidewalk bicycling should not be
encouraged, the sidewalk on the ascent can provide a separated path option (but without any signs
encouraging bicycle use) as does the current asphalt path.

Conclusions
Traffic law and operating theory dictates that there are two classes of road user: pedestrians and
drivers of vehicles. Per NC. §20-4.01 (49) bicycles are vehicles and bicycle users are drivers of
vehicles.

Bicycles require roadway design specifications consistent with the operating characteristics of
vehicles. All roads are innately designed for bicycles, which are 2 ft wide and easily fit on any
road. Widening or the placement of bike lanes is not an operational benefit to bicycle drivers.

Currently, bicycle drivers use as much of the 11 ft lanes on S. Columbia Street as they require. A
bicyclist fully using the 11 ft lane on the descent is afforded his or her own amply wide, debris
free space, maximizing comfort and safety. If bike lanes are placed, bicyclist space is reduced to a
narrow, debris strewn area.6 Large motor vehicles will pass at even higher speed, creating visual
obstructions and added wind turbulence. 

Unmarked roads, as would be found in a residential neighborhood are the lowest order road. The
ambiguity of no markings induces caution. Higher order roads intended to have and enable more
and faster motor traffic have centerlines and edgelines, and still higher order roads add paved
shoulders of increasing width. Paved shoulders are intended to act as a motor vehicle recovery
area and provide a buffer from roadside elements. They are not for vehicular travel, including
bicycle vehicles, for good operational reasons.

Bike lanes are little more than named shoulders. They turn a lower order road into a higher order
road, and place bicycle drivers in a narrow space at the side of the road, the worst portion of the
road. Motor vehicle operators are placed on the left side of the vehicle and thus further from
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1. High Speed Bicycling is a 1.5 mb PDF at:
http://www.humantransport.org/bicycledriving/library/High_Speed.pdf

Summary:
This paper details the problems bicyclists face due to side of the road operation, and provides a
rationale for prohibiting bike lanes on roads with 2% downgrade or more where typical bicyclist
speed of 20 mph or more is expected.

Problems bicyclists face due to operating near the side of the road include:

! Increased hazard from oncoming Left Cross motorists.
! Increased hazard from Drive Out motorists.
! Left turns are more complicated and difficult.
! The roadside is more likely to have debris and other surface hazards.
! Increased hazard from Right Hook motorists.

Three of these 5 inherent problems are greatly increased with increasing bicyclist speed.

2. One bicycle-motor vehicle collision. The single bicycle-motor vehicle collision noted in the
10 year study period from December 1993 and November 2003 occurred on the Manning Drive
crosswalk, 10 feet east of South Columbia Street. The bicyclist was on the sidewalk (operating
as a pedestrian-on-wheels) southbound (facing one-way traffic) on South Columbia crossing
Manning Drive at the crosswalk. The motorist was making a right turn on red from Manning
Drive northbound onto South Columbia. Both parties were stopped, started in forward motion at
the same time, and collided. The bicyclist received a laceration on his ankle, but declined
medical treatment.

This indicates that there is no safety problem on South Columbia Street for bicyclists, and no
safety problem that can be mitigated with bike lanes. 

roadside in order to provide better sight lines. Motorcyclists operate on the left side of the lane for
this same reason. Contrast this with the strategy of placing bicycle drivers close to roadside with
bike lanes.

Traffic operating principles, rules of the road, traffic laws, and standard roadway design practice
are optimized for the safe and efficient movement of all road users. Segregation via bike lane
striping is inconsistent with these operatives, artificially creates a caste system, and can result in
grave hazards if poorly applied. They are best placed on access controlled roads where turning
and merging movements are restricted. Bike lanes are not acceptable normal roads with slopes of
2% or more due to the hazards they create. The 5.7% slope of South Columbia Street far exceeds
the maximum acceptable slope for bike lanes.

Endnotes
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3. Analysis of bicycle driver caused delay. 
Delay, if any, to motorists behind a bicyclist descending on S. Columbia St. is minimal due to
the small speed differential. A bicycle driver descending the 0.5 miles from Mason Farm Rd to
15-501 Bypass at a minimal 25 mph takes 1 minute 12 seconds. A motorist operating at the 35
mph posted speed limit takes 51 seconds, a difference of just 21 sec. Speed differential and time
difference can easily be lower. Most bicyclists will travel faster than 25 mph, and when pedaling,
with a tailwind, and when in the slipstream of motor vehicles bicycle speed can easily achieve or
surpass the posted speed limit. When there is substantial motor vehicle traffic, S. Columbia is not
free flowing and motorists cannot achieve the 35 mph limit. 

Examination of bicyclist caused delay is essentially moot however. There are several traffic
lights in succession at the 15-501 interchange, and it is likely that most motorists will be forced
to stop at one or more, negating any minimal bicyclist caused delay on the descent. 

Delay to motorists on the ascent in the current 11 ft lane can occur when on-coming motor traffic
prevents overtaking. However, most of the few bicyclists currently using this corridor use the
adjacent paved path, which results in zero effect on motoring. The difficulty of the climb and its
strong deterring effect guarantees that few bicyclists use, or will ever use, S. Columbia St. no
matter the cross section. Further, according to the Highway Capacity Manual, a bicyclist in a 15
ft lane is 0.0 “passenger-car equivalents.” A 15 ft or wider lane for the ascent would enable easy
motorist overtaking of any bicyclists using the roadway.

4. How Wide Should a Wide Lane Be? is a 0.8 mb PDF located at:
http://www.humantransport.org/bicycledriving/library/wol_width.pdf

This paper provides a rationale that a 15 ft outside lane is usually ideal for most situations where
added width is deemed beneficial (NCDOT typically specifies 14 feet), and dispels
misconceptions surrounding wide lanes.

5. Wide Outside Through Lanes: Effective Design of Integrated Passing Facilities is at:
http://www.humantransport.org/bicycledriving/library/passing/index.htm

6. Why Bike Lanes Harbor Debris is a 2.34 mb (it is large due to many pictures) PDF at:
http://www.humantransport.org/bicycledriving/library/Debris.pdf

This paper describes the mechanism by which bike lanes tend to harbor debris, while normal
roads without bike lanes (even those lanes as wide as a standard lane plus bike lane; 16 ft) are
generally free from debris in bicyclists’ typical traveled way. Debris is a nuisance and hazard to
bicyclists, and a grave hazard at high speed and at night.


