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Good morning!
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While we are waiting for everyone to get signed in, please take a moment to write 
down the first thing that comes to you mind when you hear the word “Traffic.”
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My name is ___. Assisting us today are _____

You can find bathrooms and water _________

Food will be provided __________
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Please tell us briefly Your name, Your organization or where you are from, and What 
you hope to get out of this course
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Who would like to volunteer what they wrote for “Traffic?” (Most common answers 
will be negative – congestion, danger, fumes, etc.)

Who Else? (Continue this until someone says “people” or elicit this response by 
talking about business interests in foot traffic or exposure.)

Traffic means being in a shared transportation space with lots of other people.

Useful bicycle transportation often means travel to popular destinations on important 
roads at important times. Traffic bicycling is ultimately about interacting with other 
people effectively.
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This class is designed to empower you to meet your bicycle travel objectives with 
greater confidence and safety. Not only will you learn how to have greater control 
over your own bike, but you’ll also discover just how much control you can have 
over the actions of other road users to improve your safety. 

The principles we cover in class apply to all types of facilities, including roadways, 
paths, and bike lanes.

For law enforcement officers, this class illustrates how the traffic laws support safe 
bicycle transportation and can make officers more confident when addressing 
bicycling and traffic enforcement issues.

For traffic engineers and transportation planners, this class is about how traffic 
works, and how it doesn’t. It does not cover facility design. We won’t promote any 
street or bikeway design over any other. Instead, the goal is to give you a skill set 
that will help you evaluate the compatibility between best bicycling behaviors and 
various facility designs, help you identify conflicts where they may exist, and provide 
you insight into how to make improvements.

This class is about learning by doing. As topics are presented, we will immediately 
practice them on our bikes. We find this is the most effective way to understand the 
material and transition it from abstract concepts to practical understanding.
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Here is our class agenda. We will have three on-bike sessions, three classroom 
lesson periods and one test period. We will be riding to lunch
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To begin our class, we’ll talk about how to prepare your bike so that it will perform 
for you safely, reliably, and comfortably. 
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Frame size 

You should have 1" to 2" of standover on road bikes; 3" to 4" on 
mountain/hybrid. If the top bar of the frame slopes down from the stem 
toward the seat tube, measure the standover close to the stem. 

Saddle Height 

While seated, you should have a slight bend in your knee with your feet on 
the pedals 

Some people prefer padded saddles, but you should understand that while padding 
feels comfortable for short distances, padding can cause chafing, discomfort and 
injury for longer rides. We’ll talk more about this later when we discuss clothing. 
Handlebar style and position can vary depend on your objectives and preferences –
some prefer an aerodynamic body position while others provide a more relaxed 
upright position. 
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Before every ride, perform a quick ABC quick check on your bike to make sure it is 
ready to go. We’ll discuss this in detail when we get ready for our handling exercises 
outside.
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Here are some essential items you should bring with you on your bike to be 
prepared for mechanical issues and other emergencies.
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Many people assume that every flat tire is caused by a puncture, but many are 
caused by underinflation, resulting in a snake bite flat when the tire hits a pothole or 
other serious bump. This pinches the tube and leaves two holes in it. When you 
repair a flat, keep track of the position of the tube with respect to the tire and try to 
identify and remove any puncture source if present. Please see the video for 
detailed instructions on fixing a flat, or ask after class.
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A helmet is designed to protect your head in a fall; falls are involved in most 
bicycling accidents. 

Gloves absorb shock and protect your hands from friction as well as from getting 
scraped in a fall. 

Glasses protect your vision. 

Bicycling shoes are stiffer for better power transfer to pedals, and interlocking pedal 
systems allow you to pedal in circles with better efficiency and less danger of 
slipping a foot off the pedal.

Cycling shorts or cycling underwear with padding allow the padding to move with 
your body, so the sliding against the saddle happens away from your skin. This 
reduces the risk of chafing compared to using regular shorts on a heavily padded 
saddle.

Jerseys wick perspiration away from your body and dry quickly. 

Cold weather gear is most useful in layers that you can adjust as you heat up or 
cool down.

A lock is essential for utility cycling – a U lock is more secure than a cable or most 
light chains.

Lights are essential for cycling at dawn, dusk, and night.
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NC law requires bicyclists to use a white headlamp in front as well as a red lamp 
and red rear reflector on the back of the bike when cycling at night.  

Most night crashes involve cyclists operating without the legally required night 
equipment. The toy front reflectors that come with most new bikes do not make a 
bike legal for cycling at night, and the rear reflectors are very small and dim. Tail 
lamps are preferred for long distance and wide angle visibility, and rear reflectors 
make a good failsafe should the tail lamp fail.
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The reason headlamps are required for cycling at night is because a headlamp is 
the only way drivers at intersections can reliably see when a cyclist is coming. The 
headlamps of cars about to cross paths with a cyclist will not illuminate the cyclist’s 
reflectors early enough to prevent collisions.



Reflectors are a good backup should a tail lamp fail, and help drivers estimate your 
distance and speed when they get close enough for their headlamps to shine on 
you. Bigger reflectors are better, and yellow is three times brighter to the human eye 
than red.
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As trip distances or temperatures increase, you need to plan to bring food and 
water. You need to hydrate and fuel yourself during longer rides or you’ll run out of 
energy and be at risk for dehydration.
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Gears allow you to choose a comfortable and efficient pedaling speed for the 
different travel speeds and challenges. Low gear numbers are for traveling at low 
speeds, higher numbers of for traveling at high speeds. You should pick a gear that 
allows you to pedal at a comfortable and efficient cadence. Peak efficiency is 
usually somewhere between 75 and 95 RPM. 

To shift, keep the pedals moving, but let up on the pressure momentarily as you 
move the shift lever. Once the chain moves into the new position, you can apply 
pressure again. It’s not a good idea to try to change gears while you are mashing 
down on the pedal hard to climb a hill, because this can throw the chain off the 
gears or damage the chain and gears. Instead, you need to anticipate the gear that 
you will want to be in when you’ll be climbing a hill or starting from a stop, and 
downshift into that gear before you need it. For instance when you are getting ready 
to stop your bike, downshift to your preferred starting gear before you stop pedaling. 
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Next we’ll meet outside in the parking area for our first on-bike session, where we’ll 
practice some basic handling skills in preparation for traffic cycling. These skills are 
useful to develop and practice so that you can make your bike do what you want it 
to do reliably, without any surprises.

(Note to instructor: these are mostly direct from the League drills. Special 
instructions follow below)

Starting effectively is important when you want to cross the road or turn left in a 
traffic gap. How many of you have tried to start on an incline or other situation 
where you had trouble getting going, or had to stop? It’s okay if you aren’t fast; 
what’s important is that you can be consistent so you can rely on your acceleration 
when you choose a particular time window. (Show scooter start contra-example, 
then power pedal start out of saddle, and stop out of saddle with counter-steer.)

Why do we want to scan? What happens? How do we prevent that swerve? 
Practice scan drill with cyclist choosing when to look back and count hands. After 
drill, ask how they did on swerving. How much roadway space do they think they 
need to scan safely? Keep this in mind when talking about lane width and passing 
distances later.



Design the scanning course with two sections in parallel so multiple instructors can 
assist with two passes per student turn to save time.  Test signaling before turns on 
the same course; signal left out of the first straight path and signal right out of the 
second path. This will save time.

Instant Turn – beginners have difficulty with this. We have seen some falls at speed. 
Start at low speeds. Talk about counter steering and about the amount of space you 
need to maneuver.

Quick Stop – have two instructors, one on each side of stop area, act as spotters, 
putting their hands on top of one another, on the sides of the cyclist’s shoulders and 
they stop, to prevent them from tipping over sideways when they stop (and to be 
ready to grab them if they go forward as well). This way the cyclist can focus on 
stopping and not worry about the pedal through.

Door Zone – set up a parallel parking scenario with a car you have unlocked; put an 
instructor in the car, and close the door. Ask a student volunteer to place their bike at 
the minimum distance they would feel safe riding past the parked car. Then carefully 
open the door. Now ask them to reposition in a place where they would feel that they 
would not swerve if the door were to open suddenly in front of them. Confirm distance 
and measure. Mark the pavement to show where the tire must be. Measure from side 
of vehicle and from door.  Now have student ride by and fling door open (after 
confirming they are at safe distance). Discuss what this means about safe operating 
space near parked cars.
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In this session, we will discuss the rules of movement that were developed to 
prevent collisions between road users. We’ll examine the rationale between these 
rules and how the traffic laws embody them. 
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As we examine the rules of movement, we’ll need to discuss some basic principles 
of human perception and cognition relevant to traffic situations.

1. Arc of vigilance – the total view angle that a driver must survey to determine that 
a particular movement can be made safely.

How wide an area can you see if you don’t move your head? Your eyes? Try putting 
both hands in front of you at arms length with your thumbs up, and sweeping 
them slowly out to your sides until you can no longer see them.

180 degrees? Barely? And you have to turn to get both eyes on either side for a 
better view.

The wider the arc of vigilance you must monitor, the more difficult it is, with slower 
response time, longer latency, and, higher likelihood of error

The rules of movement are designed to minimize the required arc of vigilance for 
each maneuver and thereby maximize reliability.

2. Sight Line – unobstructed line of sight between two road users (who may be 
approaching one another).

4. Sight Distance – the clear distance one can see along a given line of sight

3. Vantage – position giving a comprehensive view

4. Conspicuity – being easy to see or notice. As a cyclist, what can you do to make 
yourself more conspicuous?

-Lights



-Contrasting clothing

-BE WHERE PEOPLE ARE LOOKING

-Be bigger – two abreast in a group

22



23

There are two basic classes of road users in our traffic system and their 
corresponding rules of movement: pedestrians and drivers of vehicles. They are 
treated differently due to different operating characterstics. Bicyclists’ operating 
characteristics have more in common with drivers of other vehicles than with 
pedestrians. 
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State law defines bicycles as vehicles and assigns bicyclists the rights and duties of 
drivers of vehicles. In every US state, bicyclists are assigned the rights and duties of 
drivers on roadways.

Bicyclists are allowed to travel on all roadways except freeways
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Most traffic rules – the basic rules of movement - apply to all vehicles

A few special restrictions apply only to motor vehicles (registration, insurance)

State law is very consistent about this distinction
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Crash prevention is about effective traffic negotiation

When we teach a traffic cycling class, we use 6 simple rules to describe how traffic 
works.

Collisions are prevented by following these simple rules

Traffic laws implement these rules, but their wording is not conducive to teaching 
and learning principles of traffic negotiation as a system

We will go over each of these rules and show how they relate to crash prevention 
and the written laws of NC
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First Come, First Served

Drivers are entitled to the space they are using, a safe buffer area around them and 
the space immediately in front of them.

Faster drivers must yield to slower and stopped traffic ahead

Must limit speed so stopping distance < sight distance

Drivers do this out of self preservation

Drivers may threaten to disobey it when they feel inconvenienced by slower traffic.



28

Drive on the Right Half of the Roadway

This is important not only for avoiding head-on collisions, but also avoiding 
intersection collisions.
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Yield before Entering or Crossing a More Important Roadway

Yielding avoids the collision.

Stopping increases the reliability of the yield by increasing the time available to 
notice and respond to traffic.

Drivers who roll through stop signs and red lights have less time to see and yield to 
traffic, resulting in higher crash rates

Rolling through is especially dangerous to crosswalk users
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Yield before Moving Laterally

Yielding requires looking back 

Signaling alone is not adequate

Signaling does not give permission to move laterally; it is only a form of 
communication.

Why do cyclists need to move laterally? One reason is…
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Destination Positioning at Intersections 

Drivers must approach intersection in position corresponding to their destination: 
right edge of road before turning right, center of highway before turning left, 
between these positions when traveling straight.

Separate lanes are often marked for these destinations, but without separate lanes, 
drivers of narrow vehicles must treat a wide lane as though it will perform as 
multiple lanes.
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If drivers don’t use destination positioning, crossing conflicts occur.  This is a 
common error where motorists and bicyclists are operating together.  Examples: 
Cyclist turning left from right edge of road, or right turning driver right-hooking cyclist 
traveling straight at right edge of road.
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If a driver prepares to turn left from near the center of the roadway, what arc of 
vigilance is required?

90 degrees if the driver’s road has priority (must look for oncoming traffic, where 
one is going, and pedestrians in crosswalk)

180 degrees if the other road has priority (must look both ways for traffic).
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If a driver attempts to turn left from the right edge of the road, what must their arc of 
vigilance be? Why?
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If a driver prepares to turn right from the right edge of the roadway, what arc of 
vigilance is required?

90 degrees if the driver’s road has priority (must look where one is going, and for 
pedestrians in crosswalk)

180 degrees if the other road has priority (must look both ways for traffic).
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If a driver attempts to turn right from much father away from the edge of the road, 
what must their arc of vigilance be? Why?

We see that destination positioning minimizes conflicts and also minimizes the 
required arc of vigilance, thus increasing the reliability of intersection movements.
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The traffic law requires drivers to approach right turns from as far right as 
practicable, and prohibits passing on the right unless in a separate marked lane. 
These laws are designed to work together to prevent right hook collisions.

Right hook collisions are a common type of crash resulting from failure to exercise 
proper relative destination positioning.
Right hook = right-turning motorist to left of thru cyclist
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Speed Positioning between Intersections

Faster traffic passes on the left 

Slower traffic uses the rightmost lane for their destination

If no lanes are marked, slower drivers operate as far right as is safe and practical 

Drivers may pass only when it is clearly safe to do so



So that’s the theory. Now how do we put it into practice when bicycling?
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People often ask, Where should I be on the road?

Typically: 

Rightmost lane for your destination

If the lane is wide enough for sharing side by side with a motor vehicle:

Right side if single-destination lane

Destination side if multiple destination lane (center for straight)
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In narrow lanes, destination positioning is rather subtle.
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In wider lanes, the space to the outside of your turns becomes more obvious. Your 
roadway position helps communicate your intent to other drivers, and encourages 
potential overtaking drivers to align with a path outside of your turn.
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When there are multiple lanes marked, use the rightmost lane serving your 
destination. If you are turning left, use the left turn only lane if available. If there is 
more than one left turn only lane, use the rightmost of those lanes unless you will be 
making another left immediately after the first one. Note that most left turn lanes are 
too narrow to share side by side with a motor vehicle.
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When going straight, avoid using a right turn only lane.
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In a dual destination lane, use the center of the lane when going straight.
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When traffic slows or queues up get in line with traffic – don’t stay to the right or 
pass on the right. Getting in line with traffic deters right hook conflicts.
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You can move laterally one lane at a time by looking back, signaling, and 
negotiating a gap with drivers one lane at a time. You need to be patient and plan a 
head to do this. There are alternatives, however.
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Traffic signals release traffic in platoons, which often have large traffic-free gaps 
between them. During one of these gaps, you can have the whole road to yourself. 
This makes it possible to merge across multiple lanes at once. Oftentimes you can 
delay your approach by waiting at the side of the roadway so that you can take 
advantage of one of these gaps when it appears. 

Negotiating traffic becomes much easier when you can anticipate where you will 
need to be, and plan ahead.

If you don’t find a gap, you may continue straight and turn left as a pedestrian from 
the street corner, or make a series of rights.
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Between intersections, we use speed positioning
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In wide lanes, you can ride to the right hand side and let cars pass you at safe 
distance.
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In very wide lanes, ride a few feet to the right of motor traffic. Don’t hug the gutter or 
you will be out of drivers’ line of sight and less visible at junctions.
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Don’t ride too far right when traveling fast, when in a narrow lane, or where there 
are parked cars.
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How wide is a wide lane?

NC: 2’ minimum passing distance for all vehicles

But bicyclist safety requires 3’ minimum 

Is same-lane passing safe in a lane width of

10 Feet?

12 Feet?

14 Feet?

16 Feet?

Think about the space you needed when scanning backward



Here’s a scale drawing of a 10 foot lane with a Ford F150; can the vehicle pass a 
bicyclist within the same lane?

54



55

Here’s a scale drawing of a 12 foot lane with a Ford F150 passing a bicyclist within 
the same lane. Would you feel like you have enough maneuvering space to look 
back over your shoulder to scan for traffic at this moment?
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Here is city bus passing a bicyclist in a 12 foot lane. There is zero clearance 
distance in this scenario. 
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In a 14 foot lane, there is just barely enough room for a pickup truck or SUV to pass 
at three feet within the same lane.
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A 14 foot lane does not provide enough space for buses and trucks to pass at safe 
distance within the same lane.



59

We need at least 16 feet of usable pavement before a bus or truck can pass a 
bicyclist at safe distance. This 16 feet can be a single wide lane or divided into a 
bike lane plus general purpose lane, but the sum of the two widths must be at least 
16 feet.
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The _effective_ lane width excludes debris and door zone areas. Don’t include 
unusable portions of the roadway when determining the width you need to allow 
passing.
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Most travel lanes are only 11-12 feet wide. This means drivers must usually move 
into the next lane, at least partially, to pass safely. Drivers wishing to pass bicyclists 
must look for and yield to traffic in the next lane, then move over. Effectively, in most 
situations, motorists must change lanes to pass.
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Motorists often misjudge the space required to pass safely when a bicyclist is riding 
at the right edge of a narrow lane.

This can result in unsafe close passes and sideswipe collisions. 

Many experienced cyclists will ride in the center of the lane when the lane is narrow 
or hazards on the right edge narrow its usable width. 

This makes it clear to approaching motorists that there isn’t room to pass in the 
same lane, causing them to slow down sooner and change lanes sooner, at a 
farther distance away. 

This improves safety and comfort for the cyclist and reduces sudden maneuvers by 
motorists.
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Some states have laws limiting where within a marked lane a bicyclist may operate 
under certain conditions. North Carolina does not. 

It is at the bicyclist’s discretion where to ride within a marked travel lane. 

If a bicyclist elects to ride on the right side of the lane, another driver may legally 
pass within the bicyclist’s lane only if it can be done safely. 
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Here is the NC slow vehicle law. Notice the OR in this sentence. If lanes are 
marked, you may use the right hand lane. If not, you operate as far right as safe and 
practical.
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The impeding traffic law is a speed law. It is clearly written to only apply to vehicles 
that are capable of going faster. It exempts non-motorized vehicles entirely, and 
makes an explicit exception for motor vehicles that are slow by design.
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We often find that the usable width of the pavement fluctuates. What is wrong with 
following the right hand edge of the road in this situation?

The narrowing presents a conflict. You must look back and yield wherever this 
happens.

The straight path is safer. However, if the widened area is long enough, and there 
are drivers waiting to pass you, you may want to move into it as a courtesy. Just be 
prepared to look back and potentially wait before merging back in. We’ll talk more 
about courtesy later. Getting out of the flow of traffic is relatively easy. Getting back 
in is more work.
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Bicyclists often ride side by side to communicate with one another, to increase 
visibility (improving safety), to discourage unsafe passing in narrow lanes, to make 
the group more compact in length (passing through traffic signals/gaps at stop 
signs).

NC has no laws about riding two abreast, but some municipalities limit cyclists to no 
more than two abreast. Cyclists matching speed cannot ride more than two abreast, 
but a third cyclist can pass two cyclists riding side by side.



Ride predictably

Change speed gradually

Communicate

Point out surface hazards

Note: everybody must make safe decisions for themselves – so no calling “clear” in 
our class.

Ride two abreast when controlling lane

Rotation – move left from the front and drop back (standard practice for groups)
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Now we are going to ride to lunch and practice basic traffic negotiation skills on low 
speed streets.
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To start with, the good news is that the health benefits of bicycling (longevity, 
improved quality of life) greatly outweigh risks. An article in the journal of the British 
Medical Association estimated that bicycling increased disability adjusted years of 
life 13 times more than it reduced them when averaged across the populations. 
Other studies have shown higher estimates. Note that this is averaged across all 
cyclists. We know, however, that crash rates vary greatly between age groups, 
experience levels, and behaviors. Looking at the causes of common crash types 
helps us understand which behaviors to choose and which to avoid.
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When the subject of cycling safety comes, up, most people think of cars, but most 
injuries to cyclists don’t involve cars at all. 

Most involve falls, collisions with fixed objects, and collisions with other bicyclists, 
pedestrians, and animals.

Cyclists need to consider many risks besides moving motor vehicles, and act 
accordingly.

When addressing motor vehicle interactions, we don’t want to increase risk of other 
crashes.

For example, we don’t want to encourage cyclists to too close to roadside hazards 
or on sidewalks, because these locations increase the injury risk for cyclists.



Falls often involve surface irregularities. A common type of fall is the Diversion type 
fall. This is caused by a surface discontinuity such as  a pavement drop-off that 
interferes with steering because the front wheel cannot climb over the edge. Here is 
a common pavement edge hazard where the roadway was paved higher than the 
gutter pan. Keep a safe distance away from the pavement edge to avoid such 
hazards. 

Railroad tracks can be another cause of diversion type falls. Always cross railroad 
tracks at and angle as close to 90 degrees as possible. If the tracks cross the 
roadway diagonally, negotiate with other drivers to make space for you to follow a 
diagonal path across the roadway.

Drain grates are another manufactured hazard for cyclists. What happens of a front 
wheel hits a drain grate like this one? Yes, the front wheel will stick and the cyclist 
will be thrown over the handlebars. Surface irregularities are especially common 
near the right edge of the roadway.  Broken pavement, potholes, gravel, sticks, wet 
leaves, and broken glass are more likely to appear at the roadway edge. Avoid 
riding there.
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Police reports compiled over the last dozen years tell us a lot about common types 
of crashes and their causes.

Severe injuries are related to a variety of crash types; most involve intersection and 
road crossings.



Rural areas have fewer intersections and higher speeds on through roads

As a result, the percentage of crashes involving motorist overtaking is higher, but 
still less than 30%

Intersections and crossing movements are the dominant crash types everywhere.

76



77

Vast majority of car-bike collisions involve intersection and crossing movements

Only 8% of urban collisions involve faster motor vehicles overtaking slower bicycles

If we really want to reduce injuries to cyclists, we need to address intersection 
crashes
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The most common crash type is the motorist drive-out type.

Bicyclist has right of way but motorist fails to yield at a stop sign, red light or 
driveway

Most of these actually involve sidewalk bicyclists.

Single most common type of car-bike collision in Cary involves a bicyclist riding 
contra-flow on the sidewalk struck by driver pulling out from stop sign, red light or 
driveway
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Another reason experienced bicyclists may ride farther from the right edge of the 
road is to improve visibility at junctions. The bicyclists operating farther left is seen 
from farther away and is less likely to be lost in roadside clutter. When approaching 
intersections, position yourself where you will see and be seen by other drivers.
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The second-most common type of car bike crash in urban NC is the bicyclist ride 
out type.

Motorist has right of way but bicyclist fails to yield at a stop sign, red light or 
driveway

Most of these are kids, who have limited experience with traffic negotiation.

Many adults run stop signs but their experience means they are less likely to do so 
in front of other traffic

For adults this is an easily preventable crash type.
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Motorist overtaking is the crash type that many cyclists fear most. 

Fortunately, we know a few things about the circumstances that are commonly 
associated with such crashes.

In urban areas, almost half of such crashes, occur in low light, and most of those 
bicyclists are not using lights.

Most overtaking crashes involve motorists attempting to pass within the bicyclists’ 
lane and pass too closely, sideswiping the cyclist

Most of the cyclists are at rightmost edge of pavement when this happens

Most occur on narrow lanes, or where the vehicle such as a bus, truck or trailer is 
wide compared to the lane.

Most of these crashes involve 35 or 45 mph maximum speed limits



When a driver sees a bicyclist at the edge of the road some distance ahead, they 
often misjudge the space at that distance and assume they will have room to pass. 
When they close enough to the edge cyclist to realize there isn’t enough room to 
pass safely in the same lane, they may still be traveling at high speed, and not have 
time to make a lane change or to slow down. Too many of them just cross their 
fingers and hope for the best, resulting in buzzings and sideswipes. The bicyclist 
who uses the center of a narrow lane causes drivers to recognize sooner, at a 
longer distance away, that they cannot pass within the same lane. This gives them 
more time to slow down and/or prepare to change lanes.
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Riding two abreast is one way to make your group as conspicuous as possible while 
controlling the lane.
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Bicyclist has right of way, oncoming motorist turns left across bicyclist’s path

Similar to common crash type for motorcyclists – narrow vehicle less likely to be 
noticed, or driver underestimates arrival time



Bicyclists near the right edge of the road are sometimes screened from left turning 
drivers by other vehicles. When traveling straight through an intersection behind 
other thru traffic, positioning yourself closer to the left tire track will make you more 
visible to left turning drivers and give you better vantage of them.

In congested traffic, sometimes a thru driver will stop behind an intersection or 
driveway so a left turning driver can turn into it. A bicyclist overtaking on the right 
side of a vehicle that has stopped to allow left turns will be invisible to the left turning 
driver until the last instant. Even if using a separate marked lane, use extreme 
caution and very slow speed when passing traffic on the right; expect conflicts at 
every junction.
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The Motorist Right Turn/Merge crash is especially common in downtown areas with 
lots of intersections. As a bicyclist, you can you help avoid this type of crash? As a 
motorist, how can you help avoid this type of crash? (Answers – getting in line, not 
passing on right, destination positioning, merging all the way right before turning 
right.)



Unfortunately, trucks and buses often start right turns at a substantial distance from 
the right side of the road. Why? (The back of the truck or bus will trail to the inside of 
the curve). When the driver starts their turn, they will appear to be going straight at 
first, then they will cut their wheel over and the side of the vehicle swings to the 
right. This can knock over a bicyclist beside the vehicle, and the rear wheels with 
then roll over them. Note that most trucks and buses have an enormous blind spot 
on the right side of the vehicle. Never pass on the right side of trucks and buses at 
intersections.
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When we look at car-bike crashes overall, frequent contributing Factors include

Bicyclist wrong way (28%)

Bicyclist on sidewalk (24%)

Darkness (21%)  

These proportions vary somewhat by city but these are surprisingly consistent as 
common contributors.
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A lot of people who fear motor traffic ride on sidewalks. What types of conflicts might 
result from this?

-Wrong way conflicts at junctions (e.g. 2014 fatality in Chapel Hill involving sidewalk 
bicyclist at a driveway)

-Poor sight lines

-Conflicts with pedestrians

-Cannot use destination positioning

-Right hook hazards

-Greater difficulty making left turns



Studies have consistently shown higher crash rates for sidewalk bicyclists compared 
to roadway bicyclists. The rate is especially high for contra-flow sidewalk bicycling. 
Fall rates and collisions with pedestrians and dogs are also higher.
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So far we’ve focused on normal roads. A number of bicycle-specific facilities and 
markings may also be encountered. Let’s examine these now given what we have 
learned so far about traffic bicycling.
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Shared lane markings, aka sharrows, have been stenciled on a number of urban 
streets..  Sharrows are intended to remind motorists to expect cyclists in the travel 
lanes and to encourage cycling on the roadway rather than on sidewalks. They have 
no legal meaning; they don’t affect the legal right of way of motorists or cyclists, or 
define where on the roadway a cyclist is required to operate. Sharrows were 
originally invented to encourage cyclists to ride farther out into the travel lane then 
they might normally operate, in order to encourage them to ride outside of the reach 
of parked car doors.
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Here is an example of a lane-centered shared lane marking on St.Mary’s Street in 
Raleigh. This is a narrow lane, so where would you normally want to position your 
bike on this street?
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Take a look at this road. Where would you position your bike here? Why? Where is 
the shared lane marking? Lesson: Don’t let paint think for you.
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Now take a look at this street. Where would you position your bike here? Why? 
Where is the shared lane marking? Lesson: Don’t let paint think for you.
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Signed bike routes identify pleasant routes for cycling.

Many cities produce a maps of these routes which are popular with cyclists who are 
new to the area or are new to roadway cycling. 

Signed bike routes have no legal meaning; bike route designation does not affect 
the legitimacy of cycling on one road or another, nor does it affect the rules of the 
road.
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Paved shoulders can sometimes provide bicyclists an opportunity to let other traffic 
pass without changing lanes. 

Paved shoulders are legally optional for bicyclists to use. They are not legally part of 
the roadway but bicyclists often like to use them to facilitate passing on busy roads.

Some are wide, clean, and continuous, with few junctions. Many others feature 
safety hazards that may lead cyclists to avoid using them.
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Striped bike lanes look and perform much like paved shoulders, and are also legally 
optional for cyclists to use. Bike lanes are not defined under NC law; it is not clear 
when they should be treated as travel lanes versus when they should be treated as 
shoulders. 

Some bike lanes are wide, clean and continuous, with few junctions. Many others 
feature similar safety hazards as paved shoulders. When bike lanes are striped 
curbside up to intersections, they may encourage right hook collisions by 
encouraging right turning motorists to execute their turns from a position to the left 
of thru cyclists. 
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What is happening on this street? Where would you ride when going straight 
through this intersection? 
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Here is the same intersection a little later. What’s happening now? 

When is it safe to overtake on the right at this location? (Answer: never)



Here is a striped bike lane on Hillsborough Street in Raleigh, near NCSU campus. 
Where would you ride here? Discuss.
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Raise your hand if you like greenways. What do we like about them? What are 
some challenges? How should we pass pedestrians, runners, dogs, children?
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Here is a separated bike lane, sometimes called a cycle track (this one is in 
Seattle). A barrier separates the bikeway from the rest of the roadway. Sometimes a 
row of parked cars may be found alongside the barrier. How would cycling on this 
bikeway be different from a normal travel lane or normal bike lane? Discuss

-Contra flow travel

-Inability to exercise destination positioning

-Sight line issues

-Comparison to sidewalk cycling
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It’s helpful to understand how traffic signal detector loops work in order to get a 
green light at an intersection. This type of sensor is called an inductive loop metal 
detector. It works by using a radio frequency magnetic field to induce eddy currents 
in conductive objects, which then affect the sensor operation by reducing the 
resonant frequency of the sensor circuit. This type of sensor can detect any type of 
conductive material of the right shape positioned in the right spot, as long as the 
detector is adjusted properly. An aluminum bicycle wheel is perfectly capable of 
being detected by such a sensor.



Different loop types have different positions of maximum sensitivity for the purpose 
of detecting conductive bicycle wheels. Here are the best places to put your wheels 
for three common loop designs. The diagonal quadrupole loop pattern was designed 
to detect a bicycle wheel placed almost anywhere over the loop.

105



106

For those of you who are interested in the theory of operation, here are some 
schematics showing how inductive sensor loops are wired. The center wire cut of a 
type Q quadrupole loop has twice as many conductors in it, making the field 
strength strongest three.



Some cities will apply bicycle detector markings over the most sensitive area of the 
sensor. This is especially useful if the street has been paved over the wire cuts, 
making them invisible.
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Here is a simple test fixture that can be used to test the sensitivity of a sensor loop. 
This is an aluminum wheel attached to a wood block.
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Placing the wheel over the center wire of a quadrupole loop causes the properly 
adjusted signal sensor to detect the waiting traffic and provide a green light.
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Courtesy

Definition: Polite behavior that shows respect for other people

How do we determine what is polite and what is not?

Use Golden Rule as a guide. Example: Holding door open – how long do you wait?

Cultural norm: Inconvenience or exert yourself when it saves more time/effort for others than it costs 
for you. When everybody does this, everybody wins

Single checkout line: You have full cart, somebody has one item, courteous to let them go

Same idea with cycling – if you see a safe place to pull over, you can let people pass you.

What if there are twenty people with one item? Do you let them all go? Then you never get to go!

Try to do what you think is the right thing; there isn’t always a perfect answer. Courtesy is a custom, 
not the law.

Would you want somebody to endanger themselves for your convenience? Don’t endanger yourself 
for others’ convenience.

What causes disagreements about courtesy?

1. Different perceptions of effort and safety

2. Prejudicial views about different classes/castes of people

Harassment 

Do not escalate, just ignore them. Most road rage incidents that result in injuries happen when both 
parties participate and the victim has escalated the situation in some way after the initial 
harassment.
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Most police departments do not obtain training about bicycling. As a result, some police officers share the same 
misconceptions about bicycling that members of the general public may have. BikeWalkNC has developed a police training 
program called Bicyclist Safety and Law Enforcement to address common misconceptions and to help prioritize bicycle-
related enforcement actions based on potential safety benefits. 
It’s possible that a police officer may stop you while you’re cycling in what you consider to be a safe and legal manner. Have 
any of you been pulled over by an officer while bicycling? This can be very disappointing and upsetting. However, there a 
number of things you can do during the stop to improve the outcome for you, for the officer, for the police department, and for 
other bicyclists.

First, imagine yourself in the shoes of the police officer. As part of their job they face potentially dangerous confrontational
situations on a frequent basis, including traffic stops. It’s important to the officer to maintain control of a situation for their 
safety and the safety of others. Present yourself as being cooperative and answer their questions. Effective police officers 
use techniques such as tactical communication to manage the emotional state of the person with whom they are interacting. 
You can use similar communication techniques on the officer to make them feel comfortable and in control, and therefore 
more friendly and receptive to what you have to say.  

Start by practicing active listening. Ask what they think you are doing that is unlawful or dangerous. Repeat it back to them to
see if you understand correctly or if it needs clarifying. Ask the officer what they think you should have done differently. Don’t 
argue, just as questions at this point so you understand what the officers concerns are. 

If you wish to express disagreement with the officer, do it very tactfully, in a manner that is highly respectful of their authority. 
Don’t expect to change their mind right then and there, but here’s what I like to say to open the door persuading them, I say: 
“Thank you for your concern about my safety. I don’t want to argue with an officer of the law, especially here on the street.
However, I have a slightly different set of experiences and background understanding of bicycling safety and the law, so if 
there is a time and place that is comfortable and convenient for you to sit down and discuss this, I’d really like to follow up on 
this issue.”

Most officers will find such a statement completely non-threatening, and be amenable to either listening to you more 
thoughtfully then, or meeting with you later. Offering to follow-up later gives them an opportunity to defer the discussion to a
time when they can be better prepared. When you do explore your disagreement, present yourself as having similar values of 
public safety, courtesy, and convenience for others. Give them every opportunity to feel good about their role in the 
discussion. Don’t try to embarrass the officer with your superior domain-specific knowledge. Instead, you want them to 
appear as having a constructive dialog where everybody wins, including other bicyclists. If you don’t succeed with this 
approach, please contact myself or BikeWalkNC and we’ll connect you with resources who may be able to help.
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Traffic=people. Understanding their strengths and limitations helps us negotiate 
traffic more successfully.



Now we will do our next on-road experience, this time on some busier roads. We will 
practice lateral movements in traffic, signaling and negotiating space, making left 
turns, and controlling narrow lanes.

After our ride we will return here to take the written test and then have graduation.
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