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Abstract 

 

Study of the Cyclists Non-Compliance and Unsafe Behaviors at 

Intersections in Austin, Texas 

 

Sara Sadeghi, M.S.C.R.P 

The University of Texas at Austin, 2017 

 

Supervisor:  Junfeng Jiao 

 

 
In recent years, the City of Austin has undertaken several initiatives to enhance 

bicycle facilities and improve safety for bike riders. These improvements consist of 

implementation of bicycle lanes, raised barriers, and recently bicycle signals in the 

downtown area. This report is a part of research carried out in collaboration between City 

of Austin and Center for Transportation Research at the University of Texas at Austin to 

evaluate compliance behaviors before and after bicycle signal implementation at different 

locations determined by the City of Austin. This report evaluates cyclists’ unsafe passages 

and non-compliance behaviors including red light infringement, failure to use bike lanes, 

riding in prohibited direction, using pedestrian signals to cross the streets and conflicts 

between cyclists and motorists before installing bicycle signals and analyzes how these 

behaviors vary across different urban environments. The data required for this research was 

collected in October 2016 for six intersections determined by City of Austin. This research 

aims to find out how physical factors such as cyclist and vehicle volume and time of day 

affect noncompliance and unsafe behaviors among cyclists and how these behaviors vary 

depending on the bicycle stress level in different urban contexts. 
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Cycling and Safety Issues   

 

Bicycling has the potential to improve fitness, diminish obesity, and reduce noise, 

air pollution, and greenhouse gases associated with travel. However, bicyclists incur a 

higher risk of injuries requiring hospitalization than motor vehicle occupants. Therefore, 

understanding ways of making bicycling safer and increasing rates of bicycling are 

important. There is a growing body of research examining transportation infrastructure and 

the risk of injury to bicyclists. 

Evidence from the 23 research studies by Raynold and Harris in 2009 (eight that 

examined intersections and 15 that examined straightaways) suggests that infrastructure 

influences injury and crash risk. Intersection studies focused mainly on roundabouts. They 

found that multi-lane roundabouts can significantly increase risk to bicyclists unless a 

separated cycle track is included in the design. Results to date suggest that sidewalks and 

multi-use trails pose the highest risk, major roads are more hazardous than minor roads, 

and the presence of bicycle facilities (e.g. on-road bike routes, on-road marked bike lanes, 

and off-road bike paths) was associated with the lowest risk (CO Reynold, Harris, Teschke, A 

Cripton, & Winters, 2009).  

Different studies have shown that presence of bicycle facilities and treatments is 

associated with more safety for cyclists and motorists and conflicts between cyclists, 

pedestrians and vehicles are reduced significantly if urban routes have some kind of bicycle 

treatments.  

Per a study conducted in New York City about bicyclist fatalities and serious 

injuries between 1996 and 2005, nearly all bicyclists fatalities (92 percent) occurred as a 

result of crashes with motor vehicles at or near intersections. Most fatalities involved poor 

driving or bicycle riding practices, particularly inattention and disregarding traffic signals 

and signs. On the other hand, the research found that bicycle lanes and properly used 

bicycle equipment may reduce the risk of fatalities. For example, between 1996 to 2005, 

only one fatal crash with a motor vehicle occurred when a bicyclist was in a marked bicycle 

lane. The study revealed that men and children face particular challenges. Most bicyclists 
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who died were male (91percent) and among children aged 5-14, the death rate for boys was 

more than five times higher than for girls (Nicaj, et al., 2006).  

Recent surveys and studies show that the majority of urban auto users prefer bike 

lanes, especially physically separated ones. Rebeca Sanders from the University of 

California, Berkeley conducted surveys of people arriving at various locations on San 

Pablo Avenue in the East San Francisco Bay by foot, car, transit and bike, asking what 

amenities would make them feel safer. Based on her survey, one of the most requested 

items was bicycle lanes on urban roadways. Bicycle lanes were requested not only by 

cyclists, but also by drivers and pedestrians. 

The perception among people who use cars that physically separated bike lanes 

make them feel comfortable holds true whether or not they also use bikes 

frequently. Among all sorts of drivers, the more that bikes are separated from cars, the 

more pleasant a street feels. Whether or not they ride bikes themselves, 79 to 97 percent of 

drivers say they feel moderately or very comfortable driving near bikes with a protected 

bike lane. Only half of drivers are comfortable on roads without bike infrastructure (Snyder, 

2013). 
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Image 1.1:  Survey results about the level of bike facility separation (Snyder, 2013). 

Another study conducted by the District Department of Transportation on bicycle 

facility evaluation in Washington, District of Colombia shows that ninety percent of users 

say they feel safer bicycling on Pennsylvania Ave because of the new protected bike lanes 

(Kittelson & Associates, 2012).  
Designated bicycle lanes and physically separation of different modes of travel are 

associated with reduction in crashes and injuries and unsafe behaviors on the roadways. 

Recent studies on New York City's protected bike lane on 9th Avenue show that installation 

of bike lanes led to a 56 percent reduction in injuries to all street users, including a 57 

percent reduction in injuries to people on bikes and a 29 percent reduction in injuries to 

people walking, as well as an 84 percent reduction in sidewalk riding (Measuring the Streets: 

New Metrics for 21st Century Streets, 2012). 
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 There is a growing body of research recognizing the physical and non-physical 

factors related to bicycle safety. The following section explains these factors and the 

methods and tools to recognize them.   

PHYSICAL AND NON-PHYSICAL FACTORS RELATED TO BICYCLE SAFETY 
 

Bicycles offer a promising transportation alternative to private motor vehicles, 

especially in areas with congestion, and poor air quality.  

In 2006 a study of two-year bicycle- related crashes occurring between 2003 and 

2005 in Indiana was conducted to determine potential geometric issues which may cause 

added danger to bicyclists. Data on bicyclist fatalities and other collisions involving 

bicyclists in Indiana were analyzed to determine factors that could help to explain the 

incidents and offer insights into countermeasures or remedies.  Human error – on the part 

of the bicyclist or the motorist – was found to be the most common factor. the research 

team examined bicycle crash data and studied previous studies of factors that contribute to 

real and perceived bicycle safety on roadway links. Amongst the 2,947 crashes involving 

bicyclists between 2003 to 2005, 1,656 bicycle- related crashes occurred at an intersection. 

Over half of all bicycle-related collisions were right angle crashes.  Daylight was the most 

common condition listed in the database.  The researchers were looking for design-related 

factors that might provide the basis for proposing changes to the Indiana Design Manual.   

(Klobucar & Fricker , 2007). In this study the researchers explored tools to measure the factors 

related to cycling safety. The following section outlines the most recognized physical 

contributors to bicycle safety through developing BLOS (Bicycle Level of Service) and 

BCI (Bicycle Compatibility Index): 

Bicycle Level of Service, and Bicycle Compatibility Index  

 
Bicycle Level of Service is a tool by which the safety of each link in the street 

network can be evaluated. Sprinkle Consulting Engineers developed BLOS in 1997 and 

the following factors were recognized that contribute to the BLOS (Klobucar & Fricker , 2007): 
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• Vehicle volume on adjacent lane  

• Posted speed limit  

• Percentage of heavy vehicles  

• Frequency of driveways and on-street parking spaces  

• Pavement surface condition  

• Width of pavement between the outside lane stripe and the edge of pavement 

A better measure is the “Bicycle Compatibility Index”.  The BCI was developed by 

the Highway Safety Research Center at the University of North Carolina.  Mid-block 

roadway segments with varying geometry and traffic conditions were videotaped, and 

viewed by a diverse group of bicyclists.  The bicyclists then gave their perceptions of the 

safety of the segments.  A linear regression model was developed using geometric 

properties and traffic conditions as predictors of the bicyclists’ ratings.  The principal BCI 

factors included:  

• Width of Bicycle Lane or Paved Shoulder, if one exists  

• Curb Lane Vehicle Volume  

•  Speed of Traffic  

• Presence of a Parking Lane with More Than 30% Occupancy  

• Truck Volumes, Parking Turnover, and Right Turn Volumes  

The variable with the largest effect on the BCI is the presence or absence of a bicycle lane 

or paved shoulder (Klobucar & Fricker , 2007). 

Protected Bicycle Lane- the most important physical factor in cycling safety 
 

Presence of protected bicycle lanes has been recognized in different studies and 

surveys as the most significant physical factor that improves cycling safety. A survey 

conducted on 1997 on North American bicycle commuters revealed that major streets 

without bike facilities are where the most bike crashes happen, followed by minor streets 

without facilities, bike paths and then bike lanes. This survey shows the importance of 

bicycle infrastructure and especially the significance and effect of protected bicycle lanes 
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on reducing the bicycle involved crashes. This survey was distributed over the Internet and 

by mail and 2,374 responses were received from all regions of the United States and 

Canada. A relative danger index (RDI) for various bicycle facilities that relates accident 

frequency to distance traveled on each facility type was applied. Based on the data in this 

sample, major streets without bicycle facilities have an RDI of 1.26; minor streets, an RDI 

of 1.04; streets with bike lanes or bike routes, an RDI of 0.50; bike paths, an RDI of 0.67 

and sidewalks, an RDI of 5.30 (Moritz, 1997).  

Another study in Vancouver and Toronto shows that streets with protected bike 

lanes saw 90 percent fewer injuries per mile than those with no bike infrastructure. In 

addition, people are more likely to bike on the protected lanes than in general travel lanes 

(Teschke, et al., 2012). Based on recent studies, cyclists are more willing to ride on designated 

bike facilities and it has been observed that installation of bike lanes is associated with 

increased cyclist volume. One of the strategies to encourage more people to bike is through 

designating more bicycle facilities on roadways. A study in 2011 in New York City has 

shown that the installation of many miles of new bike lanes in New York City has increased 

the number of cyclists (Chen, et al., 2012). 

Non-physical factors related to cycling safety 

 
In addition to the geometry of the roadways, bicycle infrastructure, and other 

physical characteristics of the streets, there are other factors, and behavioral characteristics 

that significantly contribute to bicycle vehicle collisions such as demographic 

characteristics, time of day and traffic rules violation.  Sociological investigations have 

been conducted, with current attitudes being that cyclists are law-breakers, however no 

quantitative research has been conducted into the level of adherence to road rules of cyclists 

in general traffic situations, with research focusing instead on crash involvement. A recent 

study in Queensland, Australia in the years 2000-2005 identified the characteristics and 

non-physical factors in bicycle-vehicle collisions. (Schramm, Rakotonirainy, & Haworth, 2008).  
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Demographic characteristics  

Different studies and research show that most cyclists involved in bicycle related 

crashes are male cyclists. The mentioned study in Australia in years 2000-2005 revealed 

that Cyclists aged 25-49 were most likely to be involved in crashes and the majority of 

incidents involved male cyclists (82.5 percent). 

 
Image 1.2: Cyclist age distribution in bicycle related crashes (Schramm, Rakotonirainy, & 

Haworth, 2008) 
 

Environmental factors 

 
Time of day is one of the most important non-physical contributors that correlates 

significantly with bicycle related crashes. Schramm et al  (2008) in their research showed 

that the majority of crashes occur during peak traffic periods. When vehicles are involved, 

the highest number of crashes are reported in the afternoon peak (31.1percent), closely 

followed by the morning peak (30.1 percent). As such, most bicycle-vehicle collisions 

occur in daylight conditions (80.4 percent). Of the 18.6 percent of crashes that occur in 

dark conditions, the majority (82.4 percent) occur in lighted darkness. In addition, the 

research revealed that most bicycle- vehicle collisions are more likely to occur at 
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intersections and few crashes at other roadway features (Schramm, Rakotonirainy, & Haworth, 

2008). 

 
Image 1.3: Time of day and percentage of bicycle related crashes (Schramm, Rakotonirainy, 

& Haworth, 2008) 
 

Traffic violation 
Traffic violation and non-compliance behaviors among road users including 

drivers, cyclists and pedestrians have been recognized as one of the most considerable 

factors leading to bicycle related crashes, no matter of the presence or lack of bicycle 

facilities and treatments on urban streets. Schramm et al (2008) study uncovered that in 

more than two third of bicycle related crashes, drivers were at fault in contrast to the most 

popularly accepted opinion that cyclists are mostly at fault in crashes. 

Schramm et al (2008) investigated to what extent disregard of road rules contribute 

to bicycle-vehicle collisions. Their research revealed that traffic violation is one of the main 

contributing factors to more than 60 percent of all reported bicycle-vehicle collisions. The 

three factors common to motor vehicle crashes, speed, alcohol and fatigue are not 

frequently observed in bicycle related crashes. They found that traffic violations were 

recorded in only 27.8 percent of crashes where cyclists were deemed at fault, compared to 
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86 percent of crashes where the vehicle driver was at fault. In reported collisions, when the 

bicycle rider was the at fault party, the contributing factor most reported was rider 

inattention or negligence (35.3 percent). Of the most frequently occurring factors in 

crashes, four were traffic violations: disobey a give way sign (3.0 percent), fail to give way 

(4.0 percent), disobey traffic light (6.5 percent) and undue care and attention (7.5 percent). 

This research would suggest that it is usually driver behaviour that contributes to bicycle-

vehicle collisions, with the motor vehicle being the at fault unit in nearly two thirds of 

reported crashes. Traffic violations were reported in over two thirds of bicycle-vehicle 

collisions. In crashes where traffic violations were found to have occurred, vehicles were 

more likely to have broken the road rules (Schramm, Rakotonirainy, & Haworth, 2008). This is in 

contrast to the popularly held opinion that cyclists’ failure to adhere to road rules results in 

crashes (Hunter & Stutts, 1996).  

 

This chapter evaluated cycling and safety issues, crash rates, measures and tools to 

recognize the factors related to cycling safety, and the important role of protected bicycle 

lanes on improving safety and reducing bicycle realted crashes. In addition, nonphysical 

and environmental characteristics, behavioral and compliance attitudes were explained as 

another main contributing factor in cycling safety. The following chapter explains 

programs, policies and other bicycle related infrastructre that promote cycling and improve 

safety. 
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Infrastructure, programs, and policies to increase bicycling and 
improve safety 

An extensive and rapidly growing literature suggests the need to facilitate bicycling 

through appropriate infrastructure (such as bike paths and bike parking), traffic calming, 

training and education programs, and other supportive measures. Countries and cities with 

high levels of bicycling and good safety rates tend to have extensive infrastructure, as well 

as pro-bicycle policies and programs, whereas those with low bicycling rates and poor 

safety records generally have done much less (Pucher & Dijkstra, 2003). 

A study in 2010 with the aim to assess existing research on the effects of various 

interventions on levels of bicycling show positive associations between specific 

interventions and cyclists volume. These interventions include infrastructure (e.g. bike 

lanes and bike parking), integration with public transport, education and marketing 

programs, and bicycle access programs. Most evidence examined in this research shows 

that substantial increases in bicycling require an integrated package of many different, 

complementary interventions, including infrastructure provision, supportive land use 

planning and restrictions on car use. In this study, researches’ main purpose was to describe 

and categorize the wide range of infrastructure, programs, and policy interventions to 

promote cycling (Pucher, Dill, & Handy, 2009). 

TRAVEL RELATED INFRASTRUCTURE 
 

Pucher et al (2009) found that perhaps the most common types of physical 

intervention are those that aim to separate cyclists from motor vehicles. Striped bike lanes 

and separate paths are common in North America and Europe, but many European cities 

also use pavement coloring and other innovations such as “cycle tracks” which function 

like a bike lane but have greater physical separation from motor vehicles (Pucher, Dill, & 

Handy, 2009).  
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Image 1.4: Cycle track in Copenhagen, separated from motor traffic by a curb, and in 
Paris, separated by curb and parking (Pucher, Dill, & Handy, 2009). 

 
Most of the studies and research on bicycle infrastructure found a positive and 

statistically significant relationship between bike lanes and levels of bicycling. A cross-

sectional study at the city level of over 40 US cities found that each additional mile of bike 

lane per square mile was associated with an increase of approximately one percentage point 

in the share of workers regularly commuting by bicycle (Dill & Carr, Bicycle Commuting and 

Facilities in Major U.S. Cities: If You Build Them, Commuters Will Use Them, 2014). Stated preferences 

studies uniformly found that both cyclists and non-cyclists preferred having bike lanes to 

riding in mixed traffic (Pucher, Dill, & Handy, 2009). Several studies point to the need to 

consider characteristics of the bicyclist. Some studies found differences in facility 

preferences between men and women, with women generally more attracted to 

infrastructure with less motor vehicle traffic (Emond, Tang, & Handy, 2009) (Dill & Gliebe, 

Understanding and Measuring Bicycling Behavior: A Focus on Travel Time and Route Choice, 2008). 

However, Emond et al. (2009) note that although women liked low-traffic streets, they felt 
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less comfortable than men on off-street paths, perhaps because of security concerns. A 

majority of the stated preference studies that analyzed both bike lanes and bike paths found 

that more experienced cyclists preferred on-street lanes to bike paths. These cyclists appear 

less willing to trade off the additional time required to access separated paths, presumably 

because they feel more confident in bicycling closer to motor vehicle traffic. Observational 

studies were more common for analyzing pavement markings aimed at reducing conflicts 

between motorists and cyclists, including colored lanes, shared lane markings and bike 

boxes. Some, but not all of the studies concluded that such treatments reduced behaviors 

that may lead to crashes, such as motorists not yielding to cyclists. Many researchers 

hypothesize that if people perceive an increase in safety, they will be more likely to bicycle 

(Pucher, Dill, & Handy, 2009). 

END-OF-TRIP FACILITIES AND TRANSIT INTEGRATION  

 
Bike parking is one of the key aspects of integrating bicycling with public transport. 

One study surveyed the impacts of improved bike parking at both rail stations and bus stops 

in the Netherlands, in the context of specific pilot projects during the 1990s to improve 

integration of bicycling with public transport. The study found significant increases in both 

public transport use and bicycling. Taylor and Mahmassani (1996) estimated a strong 

preference of cyclists for secure parking at public transport stations, especially in the form 

of bike lockers (Taylor & Mahmassani, 1997). In short, the few available studies confirm the 

logical assumption that better bike parking and better integration of bicycling with public 

transport encourage more bicycling (Pucher, Dill, & Handy, 2009). 

PROGRAMS 

 
Programmatic interventions aim to increase bicycling through promotional 

activities, media campaigns, and educational events. Many programs target travel in 

general, with the goal of reducing vehicle travel by shifting trips to transit, walking, or 

bicycling. Examples include trip reduction programs, individualized marketing programs, 
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and travel awareness programs, generally focusing on adults. Studies show that Safe 

Routes to School programs focus on children, programs that target bicycling specifically 

include Bike-to-Work Days (or weeks or months) and other promotions, as well as training 

events has promoted cycling (Pucher, Dill, & Handy, 2009) 

LEGAL ISSUES 

 
Traffic laws may affect bicycling in different ways. Bicycle helmet laws have been 

controversial. Helmets can help prevent head injuries in falls and crashes, but laws 

requiring helmet use have been shown to reduce bicycling (Clarke & Sec, 2006). Reduced 

speed limits for motor vehicles increase bicycling in two ways: by increasing the speed of 

bicycling relative to the speed of driving, and by increasing the safety of bicycling. Most 

studies, though not all, show an increase in bicycling with lower automobile speed limits 

(Pucher, Dill, & Handy, 2009) 
 

COMPREHENSIVE PACKAGES OF BICYCLE IMPROVEMENT TREATMENTS 

 
Different interventions and their effects on promoting cycling were analyzed but it 

is difficult to isolate the separate impacts of individual policy interventions designed to 

promote bicycling. For example, the impacts of improved bike parking, bicycling training, 

and individualized marketing are probably influenced by the extent and quality of the bike 

network. Similarly, bike-to-school and bike-to-work programs are more likely to be 

successful in traffic-calmed residential neighborhoods. In short, measures to promote 

bicycling are expected to be interactive and synergistic. Case studies provide an 

opportunity to examine the impacts of packages of mutually supportive pro-bicycle 

policies. The following table summarizes case studies of 4 cities that implemented a wide 

range of measures to increase bicycling and improve safety  (Pucher, Dill, & Handy, 2009). 
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Table 1.1:   Case studies of cities implementing multiple bicycle related interventions,  
(Pucher, Dill, & Handy, 2009) 

One important conclusion from the mentioned case studies in the Table 1.1 is that 

very large cities, have dramatically raised bicycling levels while also improving bicycling 

safety. Berlin, for example, almost quadrupled the number of bicycle trips between 1970 

and 2001 and doubled the bicycle share of trips from 5 percent in 1990 to 10 percent in 

2007. 

In spite of the sharp rise in bicycling, serious injuries in Berlin fell by 38 percent from 1992 

to 2006. In only six years, the bicycle share of trips within the City of Paris more than 

doubled from 1 percent in 2001 to 2.5 percent in 2007. The bicycle share of trips in Bogota 
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quadrupled from 0.8 percent in 1995 to 3.2 percent in 2006. The total number of bicycle 

trips in London doubled between 2000 and 2008, while bicyclist injuries fell by 12 percent 

over the same period. 

The cities showcased in Table 1.1 illustrate a wide range of policy interventions. 

With so many measures integrated into the pro-bicycle policy package of each city, it 

would be impossible to disentangle the impacts of each individual measure. It is important 

to note that in order to promote and increase bicycling and encourage people to shift their 

mode of travel to bicycling, each city needs to consider a package of different types of 

interventions from policy making and legal issues to providing bicycle facilities and 

infrastructures (Pucher, Dill, & Handy, 2009). 

 

Another study in Washington DC shows how different policies, regulations and 

plans has been promoting cycling and safety. The research shows that as cycling levels 

have increased, so has cyclist safety. And jurisdictions with more cycling have safer 

cycling  (Buehler, Hamre, Sonenklar, & Goger , 2011). In the following, different policies and 

programs applied in Washington DC are described; 

 

1. Promotion, Incentives, and Education 

There are many bike promotion events and educational programs in the Washington 

region. 

1.1. Cyclist education 

Washington region offers bike education courses for adults and children. WABA 

course provides a refresher in riding skills for interested adults. There are also 

programs and courses focused on children instructing them on cycling safety. 

1.2. Driver Education and Enforcement 

Educating motorists and enforcing the rules of the road are important to increase 

cyclist safety. Driver training includes information about non-motorized road 

users. Also, there are some training programs targeting bus drivers on how to 

protect cyclists. 
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1.3. Bike promotions and incentives 

All jurisdictions in Washington participate in the national Bike to Work day. There 

are some annual bike ride events such as Bike DC with more than 3,000 

participants, and City Bike Ladies rides on Sundays. In addition, there are a lot of 

bike clinics and co-ops in many jurisdictions. These organizations hold community 

events and other educational opportunities for youth as well as adults to learn about 

bicycling, bicycle repair and provide the opportunity for cyclists to interact and 

share experiences. 

1.4. Incentives 

There are some initiatives and incentives to encourage cycling. For example, 

Metropolitan Washington Council of Government offers a guaranteed-ride-home 

program for workers who commute to work by bike, transit, or on foot. Once 

signed up, the program guarantees up to four free rides home per year in case of 

emergency. In addition, some counties offer an incentive for their employees to 

cycle to work. County employees, who cycle for at least half of their commutes, 

receive $35 per month.  

1.5. Inclusive programs 

Washington DC recently initiated some programs targeting underrepresented 

groups with the aim of reducing geographic, age, ethnic, and gender disparities 

among cyclist. Some efforts have been done so far such as the WABA outreach 

plan for under-served areas with the aim to fully connect the network of bike lanes 

and bike paths. Even though bike lane supply has increased significantly over the 

last decade in Washington, the bike network still remains fragmented often 

requiring cyclist to ride in roads with heavy car traffic. The scope of the WABA 

plan is to reach out to under-served areas that are mostly deprived from bicycle 

infrastructure (Buehler, Hamre, Sonenklar, & Goger , 2011).   
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Cyclists Compliance and Safety Behaviors 

Usually compliance behaviors are studied at signalized intersections. Because 

intersections are the convergence of several directions of travel and there are multiple 

opportunities for conflicts and interactions between motorists, pedestrians and cyclists. 

Based on the Federal Highway Administration Manual on Uniform Traffic Control 

Devices, signalization is mandated for only those intersections with enough traffic volume 

or another complicating safety factor to warrant this type of traffic control (FHWA, 2009). 

Furthermore, among all traffic violations, violations of red lights at traffic signals is 

commonly cited as the cyclist behavior most aggravating for drivers (Fincham, 2006). 

Bicycle specific signals have been implemented through different parts of the 

United States in recent years and there is a need for more research focusing on cyclist 

compliance with traffic signals. This section focuses on the non-compliance behaviors 

among cyclists, the rate of different infringement and reasons and attitudes behind these 

behaviors.  

RATES AND TYPES OF NONCOMPLIANCE BEHAVIORS 
 

To date, few studies have focused on cyclist compliance at intersections with traffic 

signals. One study in China focusing on red light infringement committed by both cyclists 

and electric bikes found that for cyclists only, 50 percent of riders violated the red 

indication. The likelihood of red-light running increased significantly with youth, queue 

size, low cross traffic volume, and witness of other users running the red light. (Wu, C., Yao, 

L., & Zhang, K. (2011). 
Another study on cyclist compliance at signalized intersections in Melbourne 

revealed that the rate of red light infringement to be only 7 percent – much lower than that 

for cyclists in the previously-mentioned study in China. Researchers also found that left 

turn violations (similar to right turns in the United States) were 28.3 times as likely, 

indicating that non-compliant behaviors with few conflict points are more attractive to 
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cyclists. Results also showed that the presence of other users discouraged the infringement 

of traffic lights as did gender, with females being more compliant (Johnson, Charlton, Oxlay, 

& Newstead, 2013).  

Another self-reported study out of the United States in Brazil indicates a high 

percentage of cyclists (38.4 percent) committing at least one red light infringement in the 

last year (Bacchieri, Barros , Dos Santos , & Gigante , 2010). 

Within the United States, a study in Washington DC on the evaluation of bike 

infrastructure shows that cyclists compliance behavior is related to cross traffic and delay 

for cyclists. With varying characteristics for each intersection, it was difficult to state a 

definitive relationship between compliance and cross traffic, but a trend was apparent (Dill, 

Monsere, & McNeil, Evaluation of Bike Boxes at Signalized Intersections, 2011). Another study in 

Chicago found that bike infrastructure significantly improves compliance behaviors among 

cyclists. Red light infringement is among the most occurring unsafe and non-compliant 

behaviors usually observed among cyclists. This research shows that the presence of 

protected bike lanes improves compliance behaviors notably. Red light compliance on a 

protected bike lane in Chicago was observed to be 81 percent in 2013, compared to 31 

percent before the protected lane was installed (Hilkevitch, 2013). 

Another study in Melbourne from 2008 to 2009 on the rates and associated factors 

of red light infringement among urban commuter cyclists in which 4225 cyclists were 

observed, revealed that 6.9 percent of the cyclists were non-compliant. The main predictive 

factor determined for infringement was direction of travel cyclists turning left were more 

likely to run the red light compared to those who continued straight through the 

intersection.  In addition, presence of other users had a deterrent effect in red light 

infringement especially when a vehicle travelling in the same direction was present or when 

other cyclists are present. Finding of the research suggest that some cyclists do not perceive 

turning left against a red signal to be unsafe and the opportunity to ride through the red 

light during low cross traffic times influences the likelihood of infringement (Johnson, 

Newstead, Charlton, & Oxley, 2010).  
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REASONING BEHIND NON-COMPLIANCE BEHAVIORS 

 
It is valuable to study the reasons behind non-compliant actions in addition to 

studying the rate and type of these behaviors. Knowing the personality characteristics of 

non-compliant users can help inform campaigns to modify illegal behaviors. Coupled with 

more empirical data about the intersection physical characteristics that most prevent non-

compliance behaviors helps to inform messages about compliance and the design of 

compliance devices to elevate their ability to garner respect from cyclist. Possible 

psychological and social reasons for infringement could be the possession of a personality 

type more susceptible to risk behaviors, the ability to justify infringement decisions for a 

variety of reasons, or adherence to the mindset of a subculture that accepts or celebrates 

risk. In addition to personality factors that affect people’s tendency in terms of their 

willingness to infringe upon some traffic laws, situational variables play a part in 

someone’s willingness to be compliant (Ray Riley Thompson, 2015).  

A study by Peter Jones (1990) surveyed all types of road users about their attitudes 

on particular types of traffic policy and their willingness to comply or not. The study 

revealed twelve factors that influence compliance. Two factors, Physical Impedance and 

Visibility and Comprehensibility of Signs and Markings, dealt with physical aspects of the 

roadway and traffic control devices. Intuitively, respondents were less likely to be 

noncompliant if they were physically restrained from doing so or if traffic control devices 

were in good repair and had clear meaning. The remaining ten factors had more to do with 

how respondents justified their noncompliant actions. In applicable situations, road users 

felt justified in breaking laws for the following reasons: if certain users were exempt (e.g. 

making a turn in turn-restricted areas if buses were allowed to turn); if they lived in an area 

and felt that regulations were for “outsiders”; if they were in a hurry or were only going to 

infringe for a small period of time (e.g.parking); if they felt it was unlikely that they would 

be penalized for the action;  if others were seen being non-compliant; or whether or not 
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they personally identify themselves a law-abiding citizens. Notably, respondents also 

stated that they were likely to be noncompliant if they did not understand how a policy 

applied to them or thought that it shouldn’t (Jones, 1990). 

An investigation of red light infringement in Australia dealt specifically with 

cyclists and utilized a survey to obtain self-reported information from respondents 

including whether or not they had ever ridden through a red light. Males and younger 

individuals were more likely to have infringed than females and older individuals, 

respectively, and cyclists with a history of crashes were more likely to have infringed than 

those without a previous accident. Cyclists who were also drivers were found more likely 

to infringe if they had received a ticket for red light running as a driver in the last two years. 

Less significant but mentioned reasons for infringements were a feeling of safety, when in 

a hurry, and when at a T intersection. Lastly, a small number of cyclists reported that they 

always infringed at red lights (Johnson, Charlton, Newstead, & Oxley, 2010). 

Weather conditions and the associated comfort of riders might also affect levels of 

compliance. A study of the effects of sunshields (shade providers) placed over cyclist 

waiting areas found that red light running decreased significantly when waiting cyclists 

were shaded by a sunshield. Additionally, this decrease was more pronounced when 

weather was sunny as opposed to cloudy (Zhang & Wu, 2013). 

 
Cultural norms 
 

Cultural norms have been shown to significantly influence compliance behaviors 

among roadway users. For instance, drivers are more likely to commit traffic violations 

when they assume the general population of drivers are less compliant (Yagil, 1998). Drivers 

as the most dominant road users have the intensely negative perception that most cyclists 

are non-compliant. Thus, it is not unreasonable to suggest that cyclists themselves have 

internalized some of these negative perceptions. And this sort of internalization results in 

creating a cycling subculture in which non-compliance is seen as a norm and therefore 

more acceptable. Since most of the cyclists view themselves as part of this subculture that 



 22 

lends itself towards non-compliance, this subculture promotes a culture of risk-acceptance 

and normalization of non-compliance behaviors (Fincham, 2006). 

NON INJURY CONFLICTS BETWEEN CYCLISTS AND  MOTORISTS  

 
Most of the cyclist safety studies conducted up to now investigated the rates and 

associated factors with crashes and injuries between cyclists and vehicles. Fewer studies 

have been done on non-injury, frightening/ annoying and near miss incidents. Regular 

commuting cyclists are extremely unlikely to experience death or serious injury, however 

“very scary” incidents or near misses are a normal weekly experience for most cyclists. 

Some factors such as poor cycling infrastructure design, lack of legal protection and 

enforcement, and low empathy from other road users have been identified as the major 

factors associated with high rates of frightening or near miss incidents (Aldred & Crosweller, 

2015).  
One study in San Francisco Bay Area in 2015 found 86 percent of those who cycled 

at least annually had experienced at least a near miss, with 20 percent having been hit 

(Sanders, 2015). Another study in 2001 by Joshi in Oxford, UK highlighted near misses as a 

relatively common experience for cyclists (Sissons Joshi, Senior, & Paul Smith, 2010). 

Thus, these studies suggest non-injury incidents may both be frequent and 

contribute to perceived safety. The first national cycling ‘near miss’ study in the UK in 

2015 revealed that frightening or annoying non-injury incidents, unlike slight injuries, are 

an everyday experience for most people cycling in UK. For regular cyclists ‘very scary’ 

incidents are on average a weekly experience. According to the findings of this study, per 

mile injury incidents were more frequent for people making shorter and slower trips. 

People aged over 55 were at lower risk, as were those cycling during the weekend and 

outside the morning peak hours. Moreover, incidents involving larger motor vehicles were 

more frightening than those did not. In this project, an online survey was conducted 

including both quantitative and qualitative questions. Cyclists were asked to record the 

cycle trips they made, when each started and finished, and distance travelled. The number 
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of incidents (defined as causing some level of annoyance and/or fear) experienced while 

cycling was recorded. For each incident, people were asked for the location, a description, 

details about other road users׳ involvement, its effect on them (immediately and any likely 

impact in the future), and whether and how the incident might have been prevented. The 

analysis conducted on the acquired data through regression models revealed that there is a 

strong negative association between cycling speeds and incident rates. This suggests that 

those unable to keep up with motor traffic may have substantially more near miss 

experiences on a given trip. Another result from this survey was that the relatively high 

incident rate reported by women, which regression analysis suggested is due to their lower 

speeds and shorter trips. The results in relation to age and near misses showed that there is 

a lower rate of reported near misses for those over 55 years. This relatively reduced risk at 

older ages seems unusual given older people’s greater vulnerability to injury, which leads 

to higher risks for older people who cycle (Aldred & Crosweller, 2015). This research 

highlighted the frequent experience of cycling near miss incidents in the UK.  

Most of the research conducted up to now focuses on conflicts and near misses on 

pedestrians in order to improve walking experiences, while cycling near miss studies have 

been off the radar and need to be investigated further. Policy makers should pay more 

attention to contributing factors affecting near misses and frightening or annoying conflicts 

between cyclists and motorists in order to improve safety and encourage cycling. 

Preventing near misses is valuable both for injury reduction and improving cycling 

experiences.  
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SUMMERY 
A small number of studies have focused on cyclist compliance behaviors. The types 

of non-compliance behaviors and their rates are varied among these studies. The literature 

review on the physical factors influencing non-compliance behaviors among cyclists for 

the most part, utilize video data to look at external factors such as intersection 

configuration, traffic volume, and the presence of other road users. In contrast, there is a 

wide body of literature on psychological and social influence on behaviors especially law 

breaking behaviors. 

In addition, while a wide range of studies have been carried out to understand the 

rate of serious injuries, crashes and related safety issues, less studies have been conducted 

up to now to investigate the rates and frequency of near misses and frightening incidents 

between cyclists and motorists. High frequency rates of these incidents compared to 

crashes and injuries need further attention as it is one of the deterrent factors for cycling in 

different communities that contribute to a safety perception of cycling as one the active 

transportation modes. 

It is important to make policies and take into account design considerations that 

improve cycling experiences and encourage this mode of transportation. The growing rate 

of cycling in the United States requires investing more on studies uncovering the associated 

factors with safety and compliance behaviors. 

The next chapter outlines the methodology and data analysis applied in this research 

to uncover the trends and patterns of non-compliance, unsafe behaviors, and interactions 

involving cyclists at signalized intersection in downtown Austin and the factors that are 

significantly correlated with these behaviors and affect their occurring rates.  
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METHODOLOGY 
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In recent years, City of Austin has undertaken several initiatives to enhance bicycle 

facilities and improve safety for bike riders. These improvements consist of 

implementation of bicycle lanes, raised barriers, and recently bicycle signals in the 

downtown area. The City of Austin is the only city in the state of Texas with gold status 

on the League of American Bicyclist’s list of Bicycle Friendly Communities (League of 

American Bicyclist, 2017).  
This report is a component of a before and after study of the cyclists’ compliance 

behavior with bicycle signals. This study focuses particularly on cyclists’ unsafe and non-

compliance behaviors before installing the bike signals and compares them across different 

biking environments. This report is a part of research carried out in collaboration between 

City of Austin and Center for Transportation Research at the University of Texas at Austin 

to evaluate compliance behaviors before and after bicycle signal implementation at 

different locations determined by the City of Austin.  

Research questions 

In order to analyze the unsafe and non-compliance behaviors among cyclists, the following 

questions are taken into account and the analyses are conducted to answer these questions.  

The first question is “what is the relationship between the number of unsafe 

passages to the vehicle lane volume?” That is, if vehicle volume increases or decreases 

could this possibly affect the number of unsafe passages committed by cyclists. 

The second question is “how does the number of unsafe passages and non-

compliance behaviors change with an increase or decrease in the total number of cyclists 

present at each location?” If the number of cyclists decrease or increase could this possibly 

affect the number of unsafe passages committed by cyclists.  
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The third question is “how cyclists’ behavior changes during day/ night time and 

peak/ off peak hours?” and;  

The last question is focused on how presence or lack of bicycle treatments and the 

kind of bicycle infrastructure is related to increasing or decreasing compliance and safety 

behaviors? Different urban contexts vary depending on the level of bicycle treatment they 

provide to the cyclists. There are some locations in the city that do not appeal to cyclists 

with no bike facilities, lack of marking, and high vehicle traffic volume, while on the other 

end of the spectrum, some parts of the city are considered “bicycle friendly” with consistent 

and clear bicycle facilities such as painted bike lanes, raised buffers, continuous bike lanes, 

and so forth. The last question focuses on how these different urban contexts with different 

bicycle facilities affect cyclists’ compliance and safety behavior.  

Count locations, data collections and studied criteria 

The City of Austin provided 24 hour duration recorded videos, in October 2016 for 

the following intersections in Austin, Texas: 

- 3rd Street and Brazos Street 

- 3rd Street and Lavaca Street 

- 3rd Street and Colorado Street 

- 3rd Street and Congress Street 

- Martin Luther King Jr. Blvd and Rio Grande Street 

- Wilshire and Airport 

For each intersection, cyclists and vehicles were observed and counted using the software 

COUNTpro by Traffic Data Inc. in 24 hours. Unsafe and noncompliance behaviors and 

different interactions between cyclists and motorists were also recorded.  
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Image 1.5: Left: 3rd and Colorado intersection observed from 3rd and Lavaca traffic 

signal pole, Right: 3rd and Brazos intersection observed from the same 
intersection traffic signal pole 

 
 

  
Image 1.6: Left: 3rd and Congress intersection observed from 3rd and Brazos 

intersection traffic signal pole, Right: 3rd and Lavaca intersection observed 
from the same intersection traffic signal pole. 

 
 

 
Image 1.7: Left: MLK and Rio Grande intersection, Right: Wilshire and Airport 

intersection 

UNSAFE AND NONCOMPLIANCE BEHAVIORS 
As mentioned, while observing the videos, notes regarding the following types of 

noncompliance and unsafe behaviors were taken; 
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- One party reaction 

- Two party reaction 

- Running red light 

- Failure to use bike lane 

- Riding in the opposite bike lane 

- Failing to dismount bicycle when using cross walks 

Based on Texas law, cyclists are treated as motorists and they are subject to all the rights 

and limitations as vehicles are (Bike Texas, 2017). So, for example using crosswalks and 

pedestrian signals for cyclists are not legal and they have to dismount their bicycles while 

using these facilities. 

One/ Two Party Reaction 
A “one party” or “two party” reaction were the names used to classify the types of 

interactions between a cyclist and a vehicle. A one party reaction is a single reaction in 

which either the cyclist or the vehicle changes its path and/or speed in order to avoid a 

potential collision with the other. A one party reaction always implies there was both a 

cyclist and vehicle present. A two party reaction is when both the cyclist and vehicle change 

their path and/or speed to avoid a potential collision. A change in speed and/or path could 

mean, for example, a car braking abruptly to let a cyclist pass or a cyclist swerving in order 

to avoid hitting an approaching car.  

Running Red Light 
The running a red light category only included the number of cyclists committing 

the action and not the number of cars because the focus of the study is to understand cyclist 

behavior. 

Failure to use Bike Lane 
Failure to use a bike lane was deemed unsafe behavior, because for this particular 

study the bike lane is the safest place for a cyclist to ride. In other words, when there are 

designated bike lanes, riding on the sidewalk or on the street are considered unsafe and 
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should be avoided by cyclists. This behavior is not categorized as noncompliant behavior; 

however, it is one of the important unsafe passages.  

Riding in Opposite Bike Lane 
Riding in the opposite bike lane meant that the cyclists were also riding on the 

wrong side of the street, which is both non-compliant and unsafe. 

Using pedestrian signal to cross the street 
Using a pedestrian signal rather than a vehicle signal to cross the street is considered 

non-compliant behavior. Because as mentioned, cyclists in Texas are treated the same as 

motorists and are subject to all the rights and limitations as motorists are.  

 

In this report, whenever the term “unsafe passage” is used, it refers to all the above 

mentioned categories directly affecting cyclists. If a vehicle was involved in an unsafe or 

illegal activity (i.e., car running red light), and there was no bicycle present in the 

intersection to have been affected by the behavior, then that behavior was not included in 

the counts. All the data analysis in this report was conducted using Excel.  

DEPENDENT AND INDEPENDENT VARIABLES  
The independent variables in this study are EHLV, total number of cyclists, day/ 

night time and peak/ off peak hours. The dependent variable is the total number of unsafe 

passages/ total number of cyclists. Unsafe passages is divided by the total number of 

cyclists to normalize the data. The total number of unsafe passages in some cases seemed 

very high, but when compared to the total number of cyclists the fraction was relatively 

low. Normalizing helped reduce the scatter in the data points for evaluating the relationship 

between unsafe behavior and other independent variables.  

 

Equivalent Hourly Lane Volume (EHLV) 
Since some videos did not capture every approach of the intersection, the vehicle 

volumes for only those approaches were in full view were added up and then divided by 

the number of lanes whose movements could be clearly seen. Doing so led to an equivalent 
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hourly lane volume (EHLV) number. This method assumes that the lane volumes are 

evenly distributed amongst each and every lane, which is not necessarily true. However, 

using EHLV still captures the hours that have higher traffic volumes versus the hours that 

have lighter traffic volumes, which was adequate for the scope of this study. 

 

 

Time intervals 
 

In this study, all the 24 hour data were divided into 5 time intervals in order to find 

the patterns and trends during morning and afternoon peak hours and day and night off 

peak hours. The peak versus off-peak hours’ analysis assumed a morning peak occurring 

from 07:00 AM to 10:00 AM, an afternoon peak occurring from 16:00 PM to 20:00 PM, 

and all other hours were considered off- peak hours. 10:00 AM to 16:00 PM and 20:00 PM 

to 07:00 AM are considered day off-peak hours and night off-peak hours respectively.  The 

daytime versus nighttime analysis gathered the data into two groups, 07:00 AM to 19:00 

PM and 19:00 PM to 07:00 AM respectively.  
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Overall Behavior and Cyclist Patterns Across all Intersections 

The main purpose of this chapter is to answer the research questions and uncover 

the relationship between unsafe passages and other mentioned factors. Tables and bars in 

this section help us find the pattern of unsafe passages at the studied intersections during 

different time intervals in 24 hours1 . Then, in order to achieve a more reliable and precise 

understanding of the correlation between unsafe passages and other factors, in the 

following chapter, linear regression models are applied and the results are analyzed. 

GENERAL COUNTING FACTS  
 

24 Hour Counting 3rd & 
Congress 

3rd & 
Colorado 

3rd & 
Brazos 

3rd & 
Lavaca 

MLK & 
Rio Grand 

Total # Cyclists 1,501 1,311 916 890 579 
Total # Unsafe Passages 207 263 268 121 120 

Total # Red Light 
Infringement 

63, 30% of 
Unsafe 

Passages 

137, 53% 
of Unsafe 
Passages 

107, 40% 
of Unsafe 
Passages 

30, 25% 
of Unsafe 
Passages 

54, 45% 
of Unsafe 
Passages 

Total # 1&2 Party 
Reaction 

49 22 39 9 11 

Total # Eq. Lane Vol. 3,214 2,067 1,646 1,892 3,038 
Table 1.2: General counting facts 

 
Most of the studied intersections are located close to the downtown area where a 

lot of commuter cyclists are observed. Average total number of cyclists observed is about 

1000 cyclists per intersection in 24 hours. The average total number of unsafe passages 

among cyclists (195) is relatively high compared to the total number of cyclists and about 

50 percent of unsafe passages are categorized as red light infringement.  Red light 

infringement’s share in unsafe passages is relatively high in almost all of intersections. The 

high share of noncompliance behaviors among the observed cyclists shows the importance 

                                                 
1 Due to lack of full 24-hour data for Wilshire and Airport intersection, this intersection has been excluded 

from the analysis in this section.  
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of implementing related policies and strategies by which cycling safety can be improved 

and noncompliance behaviors reduced. 

UNSAFE PASSAGES  

 
Cyclist unsafe passages is a determinant factor by which unsafe and noncompliance 

behaviors of the cyclists can be measured. It consists of conflicts between cyclists and 

motorists, running red lights, riding in prohibited directions, failure to use bike lanes, and 

failing to dismount bicycle when using cross walks. The following charts show the share 

of unsafe passages for each intersection during peak and off peak hours. One of the 

consistent trends recognized across all the studied intersections is the high share of unsafe 

passages during off peak hours especially from mid night till 7:00 AM, while it is relatively 

low during peak hours (16:00- 20:00 and 7:00- 10:00). In other words, high volume of 

motorists and traffic movements is observed with fewer unsafe and noncompliant 

behaviors among cyclists.  Based on the video observations, cyclists ride with more caution 

when there are more motorists and vehicles on the street, while low numbers of motorists 

in the studied intersections have been mostly observed with more unsafe and non-

compliant cyclist behaviors.  

 
Illustration 1.1: Unsafe cyclist passage percentage at 3rd St. and Brazos Intersection 
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Illustration 1.2: Unsafe cyclist passage percentage at 3rd St. and Lavaca Intersection 

 
 

 
Illustration 1.3: Unsafe cyclist passage percentage at 3rd St. and  Colorado Intersection 
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Illustration 1.4: Unsafe cyclist passage percentage at 3rd St. and Congress Intersection 

 
 

 
Illustration 1.5: Unsafe cyclist passage percentage at 3rd St. at MLK and Rio Grande 
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Illustration 1.6: Comparison of Unsafe Cyclist Passage percentage across all studied 

Intersections 

EHLV and unsafe passages 
A quick comparison between illustrations 2.6 and 2.7 shows a negative correlation between 

equivalent hourly lane volume and cyclist unsafe passages. In general, lower EHLV is 

observed with higher unsafe passages among cyclists and vice versa.  

 
Illustration 1.7: EHLV at different time intervals across all intersections 
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The following are the observations across all intersections: 

-  3rd and Lavaca has the highest fraction of noncompliance behaviors during night 

off peak hours from 12:00 AM to 7:00 and at the same time this intersection 

experiences very low equivalent lane volumes compared to other intersections.  

-   During day off peak hours from 10:00 to 16:00, afternoon peak hours from 16:00- 

20:00, and evening off peak hours from 20:00- 12:00 AM, Brazos with highest 

cyclist unsafe passage fractions has lowest vehicle traffic volume among all 

intersections. 

- 3rd and Congress, 3rd and Lavaca, and MLK and Rio Grande with highest vehicle 

traffic volumes during peak hours have lowest cyclists’ unsafe passages. 

- During morning peak hours, Colorado with lowest equivalent lane volume has the 

highest fraction of unsafe passages among cyclists.  

In the next section, these observations will be examined by linear regression model to find 

the significance and magnitude of this negative correlation between unsafe passages and 

EHLV. 
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Average Number of Cyclists and Unsafe passages 

 

 
Illustration 1.8: Average number of cyclists at different time intervals across all 

intersections2 
 

.  
 

As shown in illustration 2.8, total number of cyclists are higher during morning and 

afternoon peak hours (07:00- 10:00 and16:00- 20:00), however afternoon peak hours 

generally have higher volumes of cyclists and vehicles. The 3rd St. and Congress Ave. and 

3rd St. and Colorado St. intersections have relatively higher numbers of cyclists compared 

to the other studied intersections due to their unique locations in the street network and are 

mostly used by commuter cyclists.   

By merely looking at the average number of cyclists illustration and comparing it 

with illustration 2.6 (general pattern of unsafe passages), it is hard to find a visible 

consistent pattern of correlation between the average number of cyclists and unsafe 

passages across all the studied intersections. So, it is necessary to examine this correlation 

                                                 
2 Note: There is an outlier data in 3rd & Colorado intersection that has caused higher than normal observation for this intersection 
during evening off peak hours. This observation was recorded when a large group of cyclists (~120) crossed the intersection at the 
same time 
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by running linear regression models to find out if there is any significant correlation 

between the number of cyclists present at the intersection and the unsafe passages observed 

during the same time interval, however, the following findings are observed by merely 

looking at the charts obtained from the 24-hour data.  

- 3rd and Congress with highest number of cyclists during day off peak hours has the 

lowest number of unsafe passages. This intersection with highest number of cyclists 

during morning peak hours has one of the lowest unsafe passages among all 

intersections. 

- 3rd and Brazos with relatively low cyclist volume experiences the highest number 

of non-compliance and unsafe behaviors during afternoon peak hours. 

- 3rd and Lavaca with low numbers cyclists during night peak hours, has the highest 

share of non-compliance behaviors.  

 

Time of day and unsafe passages 
As discussed, unsafe passages and non-compliance behaviors are observed mostly 

during off peak hours.  It is observed from the results that low EHLV and low cyclist 

volume are associated with higher numbers of unsafe passages among cyclists.  Due to the 

low vehicle volume during off peak hours, very low numbers of conflicts have been 

observed between cyclists and motorists including one and two party reactions, however 

the number of non-compliance behaviors such as red light infringement increases 

significantly relative to the total number of cyclists. In general, based on the observations, 

cyclists are more prone to non-compliance behaviors when the traffic volume is low. 

Because in most cases, they do not feel the threat of being hit or involved in crashes and 

collisions when there are low numbers of cars or zero motor vehicles present at the 

intersection. In summation, Cyclists in the studied intersections behave more cautiously 

and display better compliance when other cyclists or vehicles are present at the intersection.  
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Red light infringement  
 

 
Illustration 1.9:  Red light infringement across studied intersections 

 
Red light infringement is the most commonly observed non-compliance behavior 

among the cyclists. As shown in illustration 2.9, approximately 50 percent of unsafe 

passages is categorized as running red light. This chart depicts the frequency of this non-

compliance behavior during peak and off peak hours. As shown, this behavior is observed 

mostly during night off peak hours from 12:00 AM to 07:00 AM when traffic volume 

(cyclist and vehicle volume) is significantly low and the recorded videos show that cyclists 

usually ride with less caution during these hours. Cyclist observations and paying attention 

to traffic signals decreases notably during low traffic volume periods. On the other hand, 

vehicle and cyclist volume is considerably higher during peak hours especially from 16:00 

PM- 20:00 PM and as illustrated in illustration 2.9, red light infringement is the lowest 

during this time period across all the intersections. In conclusion, one can conclude there 

is a negative correlation between red light infringement and cyclist and vehicle volume. 
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Higher vehicle and cyclist volume is associated and has been observed with less red light 

infringement.  

 

 
Illustration 1.10:  Night vs day time frequency of red light infringement 

 
 

Moreover, based on illustration 2.10, in general, red light infringement is higher 

during night time after sunset, while all intersections without any exception, experience 

lower red light infringement during day time3.  

 

 

 

 

 

 

 

 

 

 

                                                 
3 Note: Day time and night time hours are considered as 07:00 AM to 19:00 PM and 19:00 PM to 07:00 
AM respectively. 
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SUMMARY OF FINDINGS 
 

In summary, this chapter focused on how cyclist unsafe passage patterns and trends 

change depending on cyclist volume, Equivalent hourly lane volume, and time of day. The 

following general patterns and correlations have been observed by merely looking at charts 

and illustrations, however in the next chapter these patterns will be examined by linear 

regression models to find the significance, direction and magnitude of the relationship 

between unsafe passages and other independent variable.  

 

Findings: 

- As vehicle volumes increase, cyclist unsafe passages decreases. 

- Unsafe passages are observed mostly during off peak hours compared to peak 

hours.  

- Red light infringement is the most common unsafe behavior amongst cyclists and 

has been observed mostly during off peak hours and night time.  
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Regression models 

To better understand and precisely study the correlation between unsafe passages 

and other independent factors such as cyclist volume, EHLV, day-time versus night-time, 

and peak versus off peak hours, linear regression models are applied. The data required for 

this analysis is obtained from hourly counting of cyclists and vehicles and cyclist unsafe 

passage recordings from the following intersections in 24 hours: 

- 3rd and Brazos intersection, 

-  3rd and Lavaca intersection, 

-  3rd and Colorado intersection, 

-  3rd and Congress intersection, and  

-  MLK and Rio Grande intersection. 

 

Regarding the collinearity issue, the two most important independent variables 

studied including cyclist volume, and vehicle equivalent hourly lane volume are 

significantly correlated. Based on the video observations, higher cyclist volume has been 

always observed with higher vehicle volume and vice versa. In addition, the higher number 

of cyclists and vehicles have been always associated with peak hours and day time. Thus, 

due to collinearity problem, including all of independent variables in one model does not 

lead to a correct and reliable model. So, for each variable a separate model is built. The 

following scatter plot diagram shows the collinearity between the cyclist volume and 

EHLV.  
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Illustration 1.11:  Collinearity between cyclist and vehicle volume 

 
The explanation for the simple linear regression models for each independent 

variable follows. In general, the R-squares for these models are low, however the P- values 

are all smaller than 0.01 meaning that there is a 99 percent chance the independent variable 

has correlation with the dependent variable (unsafe passages). One could argue that this 

qualifies as certainty in an uncertain world. In this study, the R- square is of a secondary 

importance because the goal is to explain cyclist behavior, not use the regression equation 

to make accurate predictions.  
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THE CORRELATION BETWEEN UNSAFE PASSAGES AND VEHICLE EHLV 
 
The value of unsafe passages data ranges from 0-1, while the value of vehicle 

EHLV data is significantly higher compared to unsafe passages. To build a more 

reasonable model, the logarithm of EHLV is applied to build the linear regression model. 

The following chart shows the linear regression model parameters; 

Regression Statistics 
Multiple R 0.617835 
R Square 0.38172 
Adjusted R Square 0.37648 
Standard Error 0.34135 
Observations 120 

  Coefficients 
Standard 

Error t Stat P-value 
Intercept 1.174275 0.10526 11.15597 3.58E-20 
Eq. Lane Vol.-Log -0.48173 0.056439 -8.53534 5.6E-14 

 

In this model, R2 = 0.38172 and P = 5.6E-14. 

Based on the results, the dependent variable (unsafe passages) has significant 

negative correlation with the EHLV at more than 99 percent level of confidence.  In other 

words, with a 99 percent level of confidence, the null hypothesis (No correlation between 

unsafe passages and vehicle equivalent lane volume) is rejected. As observed, one-unit 

increase in the equivalent hourly lane volume is associated with -0.48 decrease in unsafe 

passages among cyclists. So the higher the vehicle volume is, the lower the unsafe passages 

are among cyclists. 
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THE CORRELATION BETWEEN UNSAFE PASSAGES AND TOTAL NUMBER OF CYCLISTS4 
 

Regression Statistics 
Multiple R 0.478548 
R Square 0.229008 
Adjusted R Square 0.222474 
Standard Error 0.381182 
Observations 120 

  Coefficients 
Standard 

Error t Stat P-value 
Intercept 0.805982 0.089763 8.979029 5.16E-15 
Total # Cyclists-Log -0.35483 0.059936 -5.92026 3.23E-08 

 
In this model R2 = 0.229008 and P- value = 3.23E-08 
 

Based on the calculated linear regression model, the null hypothesis is rejected with 

more than a 99 percent level of confidence. There is a significant association between the 

logarithm of total number of cyclists and unsafe passages. One-unit increase in total 

number of cyclists, is associated with 0.35 decrease in unsafe passages. In other words, a 

higher number of cyclists present at an intersection is associated with less unsafe passages 

observed among cyclists. 

 

In summation, given the significant correlation between unsafe passages and 

cyclists and vehicle volume, it can be concluded that higher traffic volume and presence of 

either vehicles or other cyclists at the intersection is correlated with a lower number of 

unsafe passages meaning that noncompliance and unsafe behaviors among cyclist 

significantly decrease as more cyclists or motorists are present at the intersection. 

 

 

 

 

 

                                                 
4 The Logarithm of cyclist volume has been applied in this model. 



 47 

THE CORRELATION BETWEEN UNSAFE PASSAGES AND PEAK VS. OFF PEAK HOURS 
 

Regression Statistics 
Multiple R 0.197202 
R Square 0.038889 
Adjusted R Square 0.030743 
Standard Error 0.425593 
Observations 120 

  Coefficients 
Standard 

Error t Stat P-value 
Intercept 0.370592 0.046162 8.02807 8.28E-13 
Peak-hours -0.18677 0.085475 -2.18507 0.03086 

 
In this model R2 = 0.038889 and P- value = 0.03086 
 

Considering unsafe passages as the dependent variable and peak and off peak hours 

as the independent dummy variable, it is observed that, during peak hours including the 

time between 07:00 AM to 10:00 AM and 16:00 PM to 20:00 PM, the studied intersections 

have a 0.19 decrease in unsafe passages compared to off peak hours. In other words, off 

peak hours are associated with more unsafe passages. The null hypothesis for this model is 

rejected with more than a 95 percent level of confidence.  
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THE CORRELATION BETWEEN UNSAFE PASSAGES AND THE DAY TIME VS. NIGHT TIME 
 

 
 
In this model R2 = 0.09427 and P- value = 0.000647 
 

In this model, time of day is considered as the independent dummy variable. This 

model shows day-time hours from 07:00 AM to 19:00 PM are associated with a 0.26 

decrease in unsafe passages compared to night time hours from sunset to 07:00 AM. In 

other words, the studied intersections have more unsafe passages during night time hours 

after sunset compared to day time. The null hypothesis for this model is rejected with more 

than a 99 percent level of confidence.  

 

CONCLUSION 
Based on the linear regression models, with more than 99 percent level of 

confidence, a significant and negative correlation has been observed between unsafe 

passages and independent variables including cyclist volume, and vehicle equivalent 

hourly lane volume. Moreover, two dummy variables including nighttime versus daytime 

and peak hours versus off peak hours were tested by linear regression models and it has 

been  revealed that unsafe passages are occurring more during night time hours and off 

peak hours compared to daytime hours and peak hours respectively.   

 

 

Regression Statistics 
Multiple R 0.307035 
R Square 0.09427 
Adjusted R Square 0.086595 
Standard Error 0.413149 
Observations 120 

  Coefficients Standard Error t Stat P-value 
Intercept 0.448291 0.053337 8.404837 1.12E-13 
Day time -0.26435 0.07543 -3.50453 0.000647 
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Cyclist compliance and safety behaviors through different urban 
contexts  

 

Bicycle facility treatments can be thought of as a hierarchy, ranging from no 

treatment to bicycle signals, raised buffers, and so forth. It is expected that unsafe and 

noncompliance behaviors vary depending on the type of treatment. The previous section, 

focused on observing overall behaviors of cyclists across all the studied intersections, while 

this section focuses on the comparative cyclist behavior across different urban 

environments.  

 This section evaluates how noncompliance behaviors, conflicts between cyclists 

and motorists, and in general unsafe passage patterns differ in each environment. 

Throughout much of the city of Austin, cyclists have a designated space on the road. Still, 

there are some locations that do not appeal to cyclists. Environments that are considered 

“bicycle friendly” are chiefly intersections that have clearly painted bike lanes, raised 

buffers, continuous bike lanes and lower speed limits. On the other end of the spectrum are 

intersections that have little to no bicycle facilities, high speed limits and lack markings, 

making it more difficult for cyclists to maneuver legally through intersections.  

In this section, the studied intersections are categorized into three different urban 

zones to observe how cyclist behaviors differ across environments. The categories included 

the 3rd street test bed, the MLK and Rio Grande test bed, and finally Airport and Wilshire 

test bed. At the bottom end of the bicycle stress level spectrum is the 3rd Street Corridor, 

which is considered a “cyclist's paradise.” There are continuous straight bike lanes that are 

protected by raised barriers along the corridor. MLK and Rio Grande was considered in 

the middle in terms of comfort and bicycle stress level having bike facilities with delineated 

bike lanes. However, the intersection is very wide and the bike lanes do not follow a straight 

trajectory. Lastly, Airport and Wilshire was ranked at the top end of the spectrum, with no 

designated bike paths at a relatively high-speed, high-volume intersection. 
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Table 1.3: Bicycle facility treatments in different test beds 

 

INTERSECTIONS ALONG THE 3RD STREET 

 
The 3rd street test bed has the most advanced bicycle facilities and safety 

considerations out of the three test beds in this study. 3rd street lies within the grid style 

downtown Austin Network and the transition from intersection to intersection follows an 

east to west linear path. 3rd street has designated and painted street level bicycle lanes on 

both sides of the street that are protected by raised buffers from vehicle through traffic and 

combined with the other characteristics outlined in table 2.2, provides the most comfortable 

riding experience for cyclists out of the three locations. There are only two traffic lanes 

along the 3rd street and based on the video observations, the traffic volume and the vehicles’ 

speed is relatively low compared to the other test beds. This street is adjacent to many trip 

destinations and is considered as one of the main commute corridors for cyclists.  

For the purpose of analysis of this section, the 3rd and Lavaca intersection has been selected 

as the representation of this test bed.  
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Image 1.8: 3rd St. at Lavaca St. intersection, (Image Courtesy to Google map) 

 

MLK AND RIO GRANDE INTERSECTION 

 
The intersection of MLK and Rio Grande is located southwest of The University of 

Texas campus, slightly north of the downtown area. On the north side of MLK, Rio Grande 

is a one way, one-lane street with a two-way bike lane on the west side of the street. 

Between the bike lane and vehicle lane there is a small buffer zone. On the south side of 

MLK, Rio Grande is a two lane, two-way street where there is a southbound shared lane 

marking and a small colored bike lane at the northbound intersection. This bike lane lies 

between two traffic lanes with no protection from vehicles. MLK also has two bicycle 

lanes, one on either side of the street in which the only separation between cyclists and 

vehicles is a continuous white line. The lack of symmetry in the design and raised buffers 

in this intersection causes a lesser degree of comfort for cyclists in comparison to the 3rd 

Street test bed. 
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Image 1.9:    Rio Grande St. at MLK St. intersection, (Image Courtesy to Google map) 

 

 
Image 1.10: The aerial view of the MLK and Rio Grande intersection, (Image Courtesy 

to Google map) 

AIRPORT AND WILSHIRE INTERSECTION 

 
The population in the Mueller area has been growing in recent years, therefore 

leading to the increase of cyclists on the road. This intersection consists of higher traffic 

volumes, higher speed limit, and completely lacks any type of bicycle facilities. The 
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Airport and Wilshire test bed has 12 lanes of traffic that can travel through the intersection 

and a speed limit of 45 mph. This intersection stands as the most stressful test bed for 

cyclists.  Most of the observed cyclists cross Airport Blvd. through prohibited directions 

or try to use the pedestrian crosswalk signal to avoid conflicts with vehicles. In general, 

Texas state law states that a bicycle has the same rights and responsibilities as a motor 

vehicle. This means that unless the cyclist dismounted and walked the bike across the 

pedestrian crosswalk, the action was considered an act of noncompliance. 

 
Image 1.11: Airport Blvd. at Wilshire St. intersection (Image Courtesy to Goggle map) 
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Image 1.12: Aerial View of the Wilshire St. and Airport Blvd. intersection 

 
These three test beds have been selected based on the level of comfort and safety 

they provide to cyclists. Vehicle and cyclist volume, non-compliance behaviors and unsafe 

passages are analyzed and compared during the day off peak hours from10:00 AM to 16:00 

PM and afternoon peak hours from16:00 PM to 20:00 PM for these three test beds and the 

results and findings are explained in the following: 

 
Illustration 1.12:  Average EHLV during day off peak hours and afternoon peak 

hours across three test beds 
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Illustration 1.13:  Average number of cyclists during day off peak hours and 

afternoon peak hours across three test beds 
 

 
Illustration 1.14:  Unsafe Passages during day off peak hours and afternoon peak 

hours across three test beds 
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Illustration 1.15:  Red light infringement during day off peak hours and afternoon 

peak hours across three test beds 

 
Illustration 1.16:  Running on prohibited street directions during day off peak hours 

and afternoon peak hours across three test beds 
 

  As shown in illustrations 2.11-2.16, the Wilshire at Airport intersection is the 

highest stress level location amongst all three test beds, has the highest EHLV, lowest 

cyclist volume and highest fraction of unsafe passages. Even though this location is 

adjacent to the Mueller development and the growing population of Mueller has led to an 

increase of cyclists on the road, this intersection with no bicycle facilities and discourages 

cyclists from riding on it frequently. So, compared to other two test beds, it has significantly 
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lesser number of cyclists. Most of the cyclists riding across this intersection are involved 

in more than one noncompliant and unsafe behavior. As discussed before, due to physical 

configuration of the intersection and lack of bike treatments, most cyclists cross the 

intersection using the pedestrian crosswalk signal and ride on a prohibited street direction. 

More than 95percent of the observed cyclists crossed the Airport Blvd. in a dangerous and 

unsafe way. Since the intersection’s physical configuration does not allow a direct and safe 

crossing, they usually use the pedestrian crosswalk signal to cross the street or in some 

cases it was observed that they cross the Airport Blvd. while the perpendicular vehicle 

traffic light is still green. 

On the other hand, intersections along 3rd street with advanced bicycle facilities and 

safety considerations, lower vehicle volume and speed limit provide a convenient location 

for the cyclists and make them less prone to unsafe behaviors. MLK and Rio Grande with 

medium safety considerations has relatively higher fractions of unsafe passages than the 

3rd Street and Lavaca intersection and significantly lower fractions of unsafe passages than 

the high stress location at Wilshire and Airport.  

 

 
Illustration 1.17:  1 and 2 party reactions during day off peak hours and afternoon 

peak hours across three test beds 
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In general, based on the observations, cyclists are more prone to be involved in 

conflicts with vehicles including one and two party reactions when the speed limit is lower 

as they feel less threatened by motorists.  At the Wilshire and Airport intersection as a high 

stress level location with 12 traffic lanes and lack of any bicycle facilities, cyclists have 

better observations and avoid careless movements, since they know there are no bike 

facilities to protect them against high speed vehicles. Even if they want to commit a 

noncompliant action such as red light infringement or riding on prohibited street direction, 

they observe carefully to avoid any kind of conflicts with motorists.  Because any potential 

conflicts including one party or two party reactions in locations such as this intersection 

would be severe and may cause fatal or severe injury due to high speeds and high vehicle 

traffic volume. Even though the fraction of unsafe passages is the highest for the Wilshire 

and Airport intersection, most of the behaviors observed are categorized as red light 

infringement and riding on prohibited street directions. The share of one and two party 

reactions between cyclists and motorists is almost zero, when it comes to high stress level 

location such as Wilshire and Airport.  

 

CONCLUSION 
Three test beds varying in degree of overall bicycle facility treatment were selected 

to evaluate comparative cyclist behavior, which has not been well documented in the 

literature. One test bed per chosen location was used as representative of high, medium, or 

low level of bicycle facility treatment and was examined to explore the different patterns. 

The comparative study of the unsafe passages of cyclists in different urban contexts 

revealed that presence of bicycle treatments and safety considerations is correlated with 

better compliance behaviors amongst cyclists. Thus, it is expected that equipping the urban 

environments with no or minimum bicycle facilities with some kind of bike treatments will 

lead to fewer unsafe passages among cyclists. The City of Austin plans to install bicycle 

signals at the intersections studied in this report. Bicycle signals are considered as one of 

the most critical and advanced treatments for cyclists and it is expected that different unsafe 
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passages such as red light infringement significantly decreases after the installation of 

bicycle signals. Further studies and research need to be conducted in order to understand if 

these improvements and treatments decrease unsafe passages and noncompliance 

behaviors among cyclists. Future studies on the effect of bicycle signals on compliance 

behavior of cyclists will help inform the cost-benefits associated with capital investments 

in bicycle improvement projects. 
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Appendix A: 24-hour counting data 

The following tables show the counting data and unsafe passages record of the studied 

intersection in detail. 

 

 

Table 1.4: 3rd St. at Congress St. intersection counting data 

 

Running Red 
Light

2 Party 
Reaction

1 Party 
Reaction

Riding on 
Street or 
Sidewalk

Not 
Allowed 

Dir

Unsafe 
Passages

Total # 
Cyclists

Total # 
Cars

Eq. Lane 
Vol.

12:00-13:00 0 6 3 4 0 13 89 1488 186
13:00- 14:00 7 5 2 1 1 16 78 1452 182
14:00- 15:00 3 0 1 3 0 7 72 1333 167
15:00-16:00 6 2 3 1 1 13 64 1510 189
16:00-17:00 2 5 0 3 1 11 111 2164 271
17:00-18:00 2 3 0 4 2 11 157 2335 292
18:00-19:00 3 5 3 9 0 20 125 1871 234
19:00-20:00 3 1 0 15 0 19 108 1244 156
20:00-21:00 0 2 1 3 0 6 66 946 118
21:00-22:00 6 0 0 6 0 12 75 955 119
22:00-23:00 0 0 0 1 0 1 37 652 82
23:00-00:00 3 0 0 3 0 6 28 470 59
00:00- 01:00 3 0 0 1 0 4 18 295 37
01:00-02:00 1 0 0 0 0 1 15 214 27
02:00-03:00 0 0 0 1 0 1 10 127 16
03:00-04:00 0 0 0 0 0 0 1 87 11
04:00-05:00 0 0 0 0 0 0 2 93 12
05:00-06:00 0 0 0 2 0 2 7 181 23
06:00-07:00 3 0 0 2 1 6 25 587 73
07:00-08:00 3 0 0 4 1 8 72 1434 179
08:00-09:00 7 4 0 8 1 20 113 1717 215
09:00-10:00 7 0 0 6 2 15 104 1591 199
10:00-11:00 4 1 0 4 2 11 60 1305 163
11:00-12:00 0 2 0 2 0 4 64 1659 207

3rd and Congress Intersection
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Table 1.5: 3rd St. at Colorado St. intersection counting data 

 

Running 
Red Light

2 Party 
Reaction

1 Party 
Reaction

Riding on 
Street or 
Sidewalk

Not 
Allowed 

Dir

Unsafe 
Passages

Total # 
Cyclists

Total # 
Cars

Eq. Lane Vol.

12:00-13:00 6 1 1 5 1 14 57 424 106
13:00- 14:00 2 1 0 4 0 7 52 464 116
14:00- 15:00 4 0 0 3 0 7 47 425 106
15:00-16:00 5 0 0 0 1 6 51 433 108
16:00-17:00 2 3 0 4 0 9 78 696 174
17:00-18:00 1 1 0 3 3 8 104 1000 250
18:00-19:00 3 5 2 4 6 20 108 830 208
19:00-20:00 11 2 0 5 5 23 98 540 135
20:00-21:00 4 1 0 10 4 19 246 396 99
21:00-22:00 4 1 0 2 3 10 62 369 92
22:00-23:00 8 0 0 4 0 12 54 373 93
23:00-00:00 5 0 0 6 0 11 42 269 67
00:00- 01:00 4 0 0 0 1 5 12 156 39
01:00-02:00 5 0 0 5 0 10 10 104 26
02:00-03:00 2 0 0 1 0 3 6 98 25
03:00-04:00 0 0 0 0 0 0 2 35 9
04:00-05:00 3 0 0 0 2 5 4 20 5
05:00-06:00 1 0 0 1 0 2 5 27 7
06:00-07:00 6 0 0 0 0 6 14 62 16
07:00-08:00 13 0 0 2 0 15 37 158 40
08:00-09:00 31 0 0 9 0 40 75 262 66
09:00-10:00 5 1 1 1 4 12 55 331 83
10:00-11:00 6 0 1 0 1 8 59 374 94
11:00-12:00 6 1 0 2 2 11 33 421 105

3rd and Colorado Intersection



 62 

 

Table 1.6: 3rd St. at Lavaca St. intersection counting data 

Running 
Red Light

2 Party 
Reaction

1 Party 
Reaction

Riding on 
Street or 
Sidewalk

Not 
Allowed 

Dir

Unsafe 
Passages

Total # 
Cyclist

Total # 
Cars

Total Cars 
(WB)

Eq. Lane 
Vol.

12:00-13:00 2 0 1 0 0 3 33 165 93 93

13:00- 14:00 2 1 0 8 1 12 47 200 89 89

14:00- 15:00 5 0 0 2 0 7 47 217 114 114

15:00-16:00 3 0 0 3 0 6 32 172 77 77

16:00-17:00 1 0 0 4 1 6 69 294 189 189

17:00-18:00 0 0 0 2 1 3 112 376 266 266

18:00-19:00 1 0 4 3 2 10 89 393 249 249

19:00-20:00 2 1 0 5 0 8 77 221 119 119

20:00-21:00 3 0 0 9 0 12 42 197 100 100

21:00-22:00 0 0 0 2 0 2 31 161 88 88

22:00-23:00 0 0 0 2 0 2 12 116 65 65

23:00-00:00 0 0 0 5 0 5 13 45 25 25

00:00- 01:00 0 0 0 3 2 5 0 0 0 0

01:00-02:00 1 0 0 3 0 4 1 0 0 0

02:00-03:00 0 0 0 1 0 1 1 0 0 0

03:00-04:00 0 0 0 1 0 1 0 0 0 0

04:00-05:00 3 0 0 2 1 6 5 15 7 7

05:00-06:00 1 0 0 2 0 3 5 26 4 4

06:00-07:00 3 0 0 1 0 4 19 47 20 20

07:00-08:00 2 0 0 3 3 8 48 106 57 57

08:00-09:00 0 0 0 3 1 4 76 157 61 61

09:00-10:00 0 0 0 0 1 1 68 198 83 83

10:00-11:00 1 1 1 2 0 5 37 179 83 83

11:00-12:00 0 0 0 3 0 3 26 219 103 103

3rd and Lavaca Intersetion
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Table 1.7: 3rd St. at Brazos St. intersection counting data 

Running 
Red Light

2 Party 
Reaction

1 Party 
Reaction

Riding on 
Street or 
Sidewalk

Not 
Allowed 

Dir

Unsafe 
Passages

Total # 
Cyclists

Total # 
Cars

Total Cars 
(EB)

Eq. Lane 
Vol.

12:00-13:00 8 0 2 8 3 21 43 172 105 105

13:00- 14:00 5 0 2 7 0 14 46 146 88 88

14:00- 15:00 6 0 3 1 0 10 53 104 66 66

15:00-16:00 2 0 1 2 2 7 44 90 63 63

16:00-17:00 2 0 5 2 0 9 60 155 89 89

17:00-18:00 0 1 4 11 1 17 101 264 136 136

18:00-19:00 3 2 2 13 0 20 86 243 129 129

19:00-20:00 23 0 2 6 1 32 63 180 120 120

20:00-21:00 10 0 1 4 2 17 38 129 93 93

21:00-22:00 2 0 4 0 0 6 36 110 72 72

22:00-23:00 1 0 1 3 0 5 21 90 65 65

23:00-00:00 3 0 0 4 0 7 18 52 39 39

00:00- 01:00 2 0 0 7 0 9 17 36 22 22

01:00-02:00 1 0 0 0 0 1 8 25 19 19

02:00-03:00 1 0 0 1 0 2 4 16 10 10

03:00-04:00 1 0 0 0 0 1 1 13 7 7

04:00-05:00 1 0 0 1 0 2 4 13 9 9

05:00-06:00 1 0 0 0 0 1 4 46 31 31

06:00-07:00 10 0 0 3 1 14 18 60 42 42

07:00-08:00 8 0 0 14 0 22 44 116 68 68

08:00-09:00 6 0 3 15 0 24 78 163 99 99

09:00-10:00 2 0 2 2 0 6 53 177 94 94

10:00-11:00 6 0 0 3 1 10 37 126 74 74

11:00-12:00 3 1 3 4 0 11 39 162 106 106

3rd and Brazos Intersection
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Table 1.8: MLK St. at Rio Grande St. intersection counting data 

 
 

  

Running 
Red Light

2 Party 
Reaction

1 Party 
Reaction

Riding on 
Street or 
Sidewalk

Not 
Allowed 

Dir

Unsafe 
Passages

Total # 
Cyclists

Total # 
Cars

Eq. Lane 
Vol.

12:00-13:00 3 0 2 4 0 9 39 1226 175
13:00- 14:00 1 0 2 2 1 6 41 1294 185
14:00- 15:00 4 0 0 2 1 7 23 952 136
15:00-16:00 2 0 0 2 0 4 39 1256 179
16:00-17:00 1 1 0 4 0 6 34 1574 225

17:00-18:00 1 0 1 1 1 4 48 1766 252

18:00-19:00 4 1 1 2 3 11 36 1489 213

19:00-20:00 4 0 0 3 0 7 40 1169 167

20:00-21:00 3 0 0 4 1 8 31 1022 146

21:00-22:00 3 0 1 5 0 9 30 934 133

22:00-23:00 4 0 0 1 0 5 21 684 98

23:00-00:00 6 0 0 1 0 7 12 503 72

00:00- 01:00 2 0 0 3 0 5 7 309 44

01:00-02:00 0 0 0 1 0 1 2 178 25

02:00-03:00 0 0 0 0 0 0 1 117 17

03:00-04:00 1 0 0 0 0 1 1 57 8

04:00-05:00 1 0 0 0 0 1 1 42 6

05:00-06:00 0 0 0 0 0 0 1 127 18

06:00-07:00 0 0 0 0 0 0 3 413 59

07:00-08:00 1 0 0 0 1 2 16 1072 153

08:00-09:00 1 0 0 4 0 5 30 1244 178

09:00-10:00 4 0 0 1 0 5 33 1777 254

10:00-11:00 5 0 2 3 1 11 58 1007 144

11:00-12:00 3 0 0 3 0 6 32 1056 151

MLK and Rio Grande Intersection
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