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ABSTRACT 
 

Cycling is a chosen mode of transport for a significant proportion of people in many 

countries. There are many associated benefits with this form of active transportation, 

however, conflicts between cyclists and motorists have caused numerous severe 

injuries and fatalities. Descriptive statistical analyses were undertaken with this 

project to better understand bicycle to motor vehicle (BMV) collisions at 

intersections in New Brunswick (NB) over a 20-year period. The study examined a 

total of 981 collisions that occurred in both urban and rural areas. The primary goals 

were to understand the different contributing factors and crash configurations that 

have contributed to decreased cyclist safety at the most hazardous conflict points on 

our road system. Different collision characteristics were investigated to gain insight 

into cyclist safety and identify appropriate safety countermeasures that might be 

implemented. 

 

The study revealed four key results: The total frequency of BMV collisions at 

intersections show a slight overall downward trend between 2000 and 2019, cyclists 

between 10 to 20 years of age and males were the most prevalent groups involved, and 

finally, right-angle (or T-bone) collisions were the most common configuration.  

 

Based on the results of this project, it is suggested that road authorities in NB consider 

select countermeasures to increase cyclist safety. Some suggested engineering 

countermeasures include the implementation of protected bicycle signals, bike boxes, 

and median refuge islands at high priority locations. 
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1. INTRODUCTION 
 

Cycling is a key mode of active transportation for a significant proportion of 

travellers throughout the world. Globally, the number of cyclists commuting to work 

has increased from 1.7 billion in 2001 to 4 billion in 2009 globally (Asgarzadeh et al. 

2016). Collision statistics developed by Statistics Canada show a large number of 

crashes that have notable implications on the economy and society.  

 

Usually, an increase in the number of bicycle users is accompanied by an elevation 

of bicycle to motor vehicle collisions (BMV) on the roads. Between 2006 and 2017, 

890 cyclists died in Canada, an average of 74 deaths per year based on the Canadian 

Vital Statistics: Death Database (CVSD), (Statistics Canada, 2019). Roughly, 3% of 

all traffic-related fatalities and around 5% of all serious injuries in 2020 involved a 

cyclist (Transport Canada 2020). In general, Vulnerable Road Users (VRUs) such as 

pedestrians and cyclists are more prone to severe consequences when travelling on 

the road system.  

 

Currently, most road infrastructure, including intersections, is designed in favour of 

efficient motor vehicle use and, consequently, cyclists have increased exposure to the 

risk of a collision with limited protection. A significant percentage of collisions is 

recorded at intersections, indicating that there are some major points of conflict 

between bicyclists and drivers. Approximately 33% of fatal accidents and 57% of 

injury BMV collisions occur at intersections in the U.S. (Traffic Safety Facts, 2000). 

By revealing and understanding the common factors in these types of crashes there is 
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the potential to enhance cyclist infrastructure and safety including cyclist lanes, bike 

boxes, bicycle signals etc. 

 

The aim of this study is to investigate the primary patterns and trends that impact 

crashes between bicycles and motor vehicles (BMV) at intersections on the roads in 

New Brunswick (NB). For this research, it is important to note that motor driven 

cycles (MDC) such as electric bikes that displace less than 50ccs or 500 watts as 

described by the Government of New Brunswick (GNB) (Department of Public 

Safety, 2011), is not considered in this study and only human-powered bicycles are 

included.  

The study delineated urban and rural areas of NB separately, since approximately 

half of the residents live in urban locations while the second half live in rural regions. 

For this report, the New Brunswick  Department of Transportation and Infrastructure 

(NBDTI) has provided the dataset used in this analysis to determine BMV collisions 

at intersections in New Brunswick between 2000 and 2019.  

 

1.1 Problem Statement 

This project evaluated various data elements related to BMV collisions at 

intersections in NB and proposed recommended practical safety countermeasures 

based on the study findings. The basic issue addressed by this project was to 

highlight the main factors affecting collisions between cyclists and motorists at 

intersections that have never been studied and analysed in both urban and rural areas 

of NB. Recently, a study undertaken in NB showed the different factors affecting 

VRUs (pedestrians, cyclists and power-assisted bicycles and scooters, or PABS) to 
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motor vehicle collisions in both urban and rural locations. From here, it was 

beneficial for this project to detail the number and types of crashes that happened 

specifically at intersections between traditional bicycles and motorists in both areas 

of NB separately. By focussing on the most common conflict points within the road 

system, it was felt that more targeted safety countermeasures might be identified. 

Furthermore, with this study a 20-year collision history (2000-2019) was used to 

determine any evolving trends. 

 

1.2 Research Targets and Objectives   

  

The overall goal of this project was to investigate the primary patterns and tendencies 

that impact crashes between bicycles and motor vehicles (BMV) at intersections in 

New Brunswick (NB). With a better understanding of the causes and configurations, 

engineering countermeasures could be suggested to improve cyclist safety at 

intersections based on the results of this study. 

The three primary objectives that were required to realize the overarching goal of this 

project were: 

 

1. To compile a dataset of all BMV collisions, in NB between 2000 and 2019. 

2. To define and analyse long-term patterns of collision traits in urban and rural 

locations of NB independently over the 20-year study period. 

3. To identify cost-effective safety countermeasures, that road authorities can 

actualize to decrease BMV collisions at junctions in NB.  
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1.3 Expected Outcomes 
 

An exhaustive review and investigation of Bicycle-to- Motor Vehicle (BMV) 

collisions provides an improved understanding of the degree of cyclist safety in NB. 

The importance of this project is associated with an improvement of cyclist security 

at intersections in NB through a broad analysis of BMV- related collisions. 

Furthermore, this research could help the Province as well as the New Brunswick 

Department of Transportation and Infrastructure (NBDTI) and major cities in NB to 

improve cyclist infrastructure in both urban and rural areas together. 

 

1.4 Research Scope and Restrictions 
 

One constraint in the project was that there is no defined or standardized distance in 

advance of an intersection that is used to categorize a collision as “intersection 

related”. For this project, the minimum distance selected was 25m for an intersection 

collision. Secondly, despite all the data provided by NBDTI involving pedestrians, 

cyclists and power assisted bikes and scooters (PABS), this project only analysed 

cyclist collisions at intersections between 2000 and 2019. The study was restricted to 

only those collisions contained in the  NBDTI dataset which excludes all non-

reported or non-reportable (property damage only) accidents with an estimated value 

under $1,000) incidents. Furthermore, the lack of collision data for the year 2013 by 

NBDTI was one of the restrictions in this analysis.  

 

Furthermore, it is important to mention that some data related to safety equipment for 

the two years 2018 and 2019 are not studied in this project due to the unavailability 

of the information.  
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2. LITERATURE REVIEW 
 

This section contains an overview of the literature on bicycle-to-vehicle accident 

patterns and features. Additionally, depending on the findings of the investigations, it 

outlines some potential and proven safety countermeasures. This chapter is organised 

into four sections: prevalent BMV collision patterns, collision attribute trends, 

countermeasure recommendations to increase BMV safety, and research gaps in the 

topic under study. 

 

2.1 Crash Configurations 

2.1.1 Type I crashes and related factors 

 

Normally, all collisions that occur at a distance of 25m from an intersection between 

bicycles and motor vehicles are considered within the intersection’s influence. 

Usually, a Type 1 crash or “Through bicycle related collisions where the cyclist has 

the right of way” illustrated in Figure 2.1 below, occurred at intersections while the 

cyclist was traveling on the major road and was struck by a vehicle that was exiting 

or entering the minor road. This form of collision is very common in urban areas 

where different factors contribute to increasing its prevalence. A study issued by the 

Dutch Ministry of Transport stated that a significant increase in bicycle collisions is 

related to bicycle tracks or paths at junctions, and that any increase in the number of 

collisions is because of a lack of attention due to the physical separation of cyclist 

and motor traffic (Schepers et al. 2011). Most studies showed that the cyclist is able 

to detect the driver before any collision but believed that the driver would yield, 

while only a small percentage of motorists noticed cyclists before crashes. In 

addition, in big cities motorists are often more aggressive when passing an 
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intersection and they are more subjected to a direct collision with the cyclists driving 

on the carriageway. 

  

An in- depth study of BMV crashes studied drivers’ scanning behaviour at T-

intersections and showed that a motorist turning right from an intersection barely 

scanned the right side than those turning left (Schepers et al. 2011). Obviously, this 

behaviour will elevate the rate of BMV crashes at unsignalized intersections. 

Additionally, a study was conducted in the City of Helsinki for the purpose of 

detecting the behaviour of drivers by installing two cameras at the intersection in a 

specific location. The findings revealed that 60% of cars turning left glanced to the 

right of the junction, whereas just 7% of drivers heading right looked to the right of 

the intersection at the same area (Summala et al.1995), and this behaviour has a 

potential to increase the rate of BMV collisions at the intersections. 

 

 

 

Figure 2.1: Type I BMV Collisions (Source: Commute Orlando, 2009) 
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2.1.2 Type II crashes and related factors  

 

BMV collisions referred to as Type 2 are illustrated in Figure 2.2 and occur when a 

car or truck driver makes a left turn but fails to see a bicyclist traveling in the 

opposite direction on the other side of the road or in the same direction of the car. 

 

 

Figure 2.2: Type II BMV Collisions (Source: Commute Orlando, 2009) 

 

The majority of cyclists were involved in left-turning incidents at junctions when the 

signal changed to yellow and cars turned, expecting approaching traffic would stop. 

A bicycle crash caused by a vehicle turning left at an intersection is a common cause 

of bike accidents. According to a study completed in U.K., Class F (motorist turns) 

accidents, particularly where the motorist turned left across the cyclist’s path were 

common and accounted for a third (10/32) of the accidents in Inner London (driving 

is on the left side of the road in the U.K.) (McCarthy et al.1995). In addition, for the 

same study, 14 of 15 vehicles involved in left turning collisions were heavy goods 

vehicles (HGVs), and in all 14 cases, cyclists were in the blind spot of the drivers. 

Finally, according to a study in the Tokyo Metropolitan area, the results revealed that 

the conflicts between right-turning vehicles and opposing left- turning vehicles will 
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increase at the merging section in the left section due to the presence of right-turn 

lanes at the opposing approach. Therefore, such conflicts will consequently affect the 

ability of left-turning drivers to detect crossing bicyclists (Wang et al. 2004). 

It is also worth noting that the percentage of collisions involving bikers turning left 

and automobiles approaching from the opposite direction is not any less risky than 

the cyclists going straight and the motorists turning left. Unfortunately, rare are the 

publications that mention this case of BMV collision. In this case, the most common 

collision position in this accident involves vehicle frontal hood and side and rear-end 

of bicycle turning left. According to a study undertaken in Weihai City, China, the 

results showed that the side collision and rear-end collision of the vehicle-bicycle 

accident account for 54.7% and 8.2% respectively of all the cases (Yang et al. 2019).  

 

2.1.3 Type III crashes and related factors. 

 

BMV collision Type 3 illustrated in Figure 2.3 below is a right-hook collision that 

occurs when a right-turning vehicle collides with an adjacent through-moving 

bicycle. When clashing bicycles and automobiles are going at the same time at 

signalised junctions, these collisions can happen at any point during the green 

interval. (Warner et al., 2017). 

 

 

 Figure 2.3: Type II BMV Collisions (Source: Commute Orlando, 2009) 

 



9 
 

In the past years, many studies have occurred to illustrate the negative impact of 

right- hook on the safety of cyclists at intersections. According to a study looking at 

data between 2007 and 2011 in Oregon, U.S., the results revealed that 59% of all 

crashes were right-hook collisions at the signalized intersections in this state 

(Hurwitz et al. 2015). One of the reasons for the prevalence of right- hook at an 

intersection is the presence of a parking spot or lane that contributes to blocking 

drivers’ view. A study, completed at University of Massachusetts, showed that the 

existence of a parking lane, for example, can actually obscure a driver’s view of the 

protected bike lane and limit their ability to notice bicycles as presented in Figure 2.4 

below. 

 

 

Figure 2.4: Parking lane beside a protected bike lane near an intersection (Source: Nacto, 2017) 

 

 Even when a motorist recognises bikers, there are worries that drivers may not 

anticipate dealing with bicyclists as the two converge again at the intersection after a 

time of separation, and this could raise the risk of right-hook crashes between drivers 

and bicyclists (Deliali et al. 2021). The second factor that may affect the safety 

between cyclists and motorists is the geometry of the intersections. According to 

many studies, approaches with a wider road median are concluded to have higher 

type III collision risk. This might be due to the fact that a poor viewing angle makes 
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it more difficult to identify opposing through cars and bicycles approaching from the 

right direction (Wang et al. 2004). Therefore, a reduction of the curb radius will 

enhance cyclists’ safety at the intersection by slowing down turning vehicles. 

Reduction of the curb radius improves bicyclist safety at intersections by dropping 

down velocity of turning vehicles, and if a collision does occur, the intensity of the 

crash is minimised, and the driver or biker has more time to undertake an avoidance 

manoeuvre. (Warner et al. 2017). 

 

2.2 Common Collision Patterns 
 

Most of the current research has fundamentally been concentrated on active 

transportation collision patterns and characteristics including bicycle collisions at 

intersections. Frequency analysis was used repeatedly in these papers to discover the 

patterns and features of the collision attributes. Given the differences in climate, 

demographics, road characteristics, travel patterns and behaviour, and other factors, 

nearly all papers examined for the literature review were conducted in countries 

other than Canada, including the United States, Australia and Europe, which may 

have produced results that differ from those in New Brunswick. 

 

2.2.1 Road User Characteristics 

 

In all studies explored, it is interesting to note that male cyclists were more 

frequently involved than female cyclists in dangerous conflicts on the roads. Two 

studies were undertaken in different Australian cities, each looking at different 

aspects of bike crashes. Males accounted for 81.0% and 76.6% of cyclists involved 

in a collision with a motor vehicle, respectively, in Melbourne and Victoria (Wood, 

2021). Further, it is important to mention that male cyclists were more frequently 



11 
 

non- compliant with traffic rules than females. A study undertaken in Australia on a 

total of 4225 cyclists regarding red-light compliance at intersections, the results 

revealed that cyclists turning left had the highest proportion of violations and was 

more common among males (62%) versus females (38%) (Johnson et al. 2011). The 

non-compliance of cyclists to the traffic rules is a major reason for increased crashes 

with motor vehicles on the roads.  

 

Regarding the age of cyclists, it is difficult to find many studies that illustrate the 

influence of the cyclists’ age on the occurrence of BMV collisions at signalized and 

unsignalized intersections. Some studies reported percentages by age group, while 

others reported median ages. Based on findings from the United States and Canada, 

the results revealed that bicyclists aged 55 and older are more likely to be killed than 

lower age groups in bicycle–motor vehicle incidents (Klassen et al. 2014, Kim et al. 

2007). 

 

In addition, a report done in the U.K. regarding cycling accidents shows that the most 

prevalent main contributing element reported by the police in crashes involving a 

bicycle and another vehicle is the driver or rider's failure to look adequately, 

especially at intersections. Failure to look properly was attributed to the car driver in 

57% of serious collisions and to the cyclist in 43% of serious collisions at junctions 

(ROSAP, 2016). 

 

Additionally, the use of helmets by cyclists was evaluated and compared to the 

severity of the crashes. A study that occurred in Sydney, Australia, showed that the 

use of a helmet was associated with a reduction of head risk injury in bicycle 

collisions with motor vehicles by up to 74% (Bambach et al. 2013). 



12 
 

2.2.2 Environmental Characteristics 

 

Many environmental characteristics contribute to BMV collisions on the roadways. 

Contrary to what is common, most collisions between cyclists and vehicles occurred 

during the normal work day. Several studies have found that the majority of traffic 

accidents occur during daytime hours. The frequency of VRU crashes occurring 

throughout the day ranged from 57.4% to 81.0% in four distinct investigations. 

Given the larger number of pedestrian and bicyclist traffic throughout the day, a 

higher proportion of accidents is expected during daylight hours (Wood, 2021). 

 

 In addition, weather and road conditions were analysed in different publications. 

Most of the collisions between cyclists and vehicles occurred during ideal conditions 

(clear weather and dry roads). According to a study that was undertaken in 

Melbourne, Australia, 79% of cyclists had collisions in clear weather. Obviously, the 

reason behind the high percentage is that most people prefer to bike for recreation, 

fitness and training in clear weather and on dry roads (Beck et al. 2016). 

Finally, in various studies, the majority of cyclist-related accidents happened mostly 

in metropolitan environments. According to data from the U.K. and Sweden, 75% 

and 90% of collisions occurred in metropolitan areas, respectively (ROSAP, 2016, 

Isaksson-Hellman, 2012). Although crashes occur more frequently in urban areas, the 

most serious injuries occur in rural areas.  

 

2.2.3 Collision Characteristics 

 

The most common aspects of BMV collisions throughout the literature were the 

speed limit, collision configurations and road characteristics. In several studies, the 

majority of collisions involving cyclists appeared in speed zones of 50 km/h or less. 
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To highlight, 75 % of cyclist casualties were experienced in speed zones of 50 km/h 

or less where 10.1% of total casualties was at 30Km/h in a study carried out in 

Sweden (Isaksson-Hellman, 2012). Additionally, a study conducted in North 

Carolina found that 47% of BMV collisions happened at a velocity of 30 Km/h (Kim 

et al. 2007). Furthermore, based on a study undertaken in Queensland, Australia, 

58% of BMV collisions with a speed limit of 50 km/h happened at T-junctions, and 

BMV collisions near Stop/Give-way signs in 0–50 km/h speed restriction zones were 

linked to an 8.31% higher risk of medically treated injury (Rash-haWahi et al.2018). 

 

The collision configuration was analysed using the data from NBDTI. The literature 

indicates the most common configuration of bicycle-vehicle collision is a T-bone 

crash (type I) at an intersection. This type of situation occurs when the car drives 

straight ahead and the cyclist comes from the right (or left) at a 90 degree angle. 

These conditions account for up to 85% of all crashes, according to statistics 

(Raslavičius et al. 2017). An study conducted in Sweden found that 78.1% of cyclist-

related collisions resulted in a bicycle and car crossing each other’s path with 53.4% 

of those due to a cyclist crossing a road while along a bike path (Isaksson-Hellman 

and Werneke 2017); this will lead to an increase in right-hook collisions at 

intersections.  

 

There are certain road characteristics that can be important to examine in a collision 

study; these include orthogonal and non- orthogonal intersections, pavement 

conditions, number of lanes, and road type. Usually, the proportion of collisions at 

non-orthogonal intersections is greater than the proportion at perpendicular ones. 

According to a study undertaken in New York City, the results revealed that non-

orthogonal intersections had 1.37 times higher risk of severe bicyclist injuries than 
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orthogonal junctions had (Asgarzadeh et al., 2017). In addition, intersections with 

sharp radii require motorists to slow down when they are doing right-turns. For this 

reason, intersections with smaller radii are safer for VRU’s than those with large 

curves. According to a study conducted in Oregon, the researchers discovered a 

generally positive pattern of change in potential crash severity with the addition of 

the smaller curb radii, with a 4% reduction in mean vehicle velocity during 

moderate- to high-risk incidents compared to the larger curb radius (Warner et al. 

2017). According to the same study in New York City, the results showed that the 

majority of crashes that occurred at the intersections between bicyclists and vehicles 

were observed on straight, level, paved and dry road surface conditions (Asgarzadeh 

et al. 2017). 

 

2.2.4 Behavioural Characteristics 

 

It is very difficult to capture the behavioural of cyclist and driver actions due to many 

elements that lead to a collision. Despite this, the analysis of vulnerable road user-to-

motor vehicle collisions in NB discovered that cyclist inattention was the most 

common contributing factor (MCF) in rural incidents, accounting for 44.3% and 

37.7% of urban collisions. With regard to the motor vehicle driver, 36.1% of urban 

collisions and 18.1% of rural collisions involving a cyclist were caused by motor 

vehicle driver inattention (Wood, 2021). 

 

When bikers are under the influence of alcohol or other drugs, their chances of 

causing a collision rise significantly. In at least one earlier study, bikers who 

consumed alcohol had a higher probability of being involved in a collision. 

According to a study conducted in the U.S. related to alcohol use by urban bicyclists 
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at the time of a collision, the results showed that 15.1% of cyclists were under the 

influence of alcohol at the time of injury (Sethi et al., 2016).  

 

2.3 Collision Trends 
 

Only a few articles on BMV collisions included extensive trend analysis. As a result, 

only a few research results could be compared, and the use of similar trend analysis 

methodologies and outcomes throughout the literature was restricted. Nonetheless, a 

study, conducted in both urban and rural NB, demonstrated that bicycle collisions 

with motor vehicles decreased between 1994 and 2017 (Wood, 2021). In addition, 

research done in Sweden found that fatal bicycle incidents with motor vehicles 

dropped consistently between 1960 and 2011 (Isaksson-Hellman and Werneke 

2017).  

 

One study related the severity of an accident to the impact speed of a motor vehicle. 

According to the findings, the severity of a bicyclist collision rose as the impact 

speed increased. If the speed exceeds 80 km/h, the death rate increases 16 times in 

comparison to the speed of 32 km/h (Bíl et al. 2010). 

 

In addition, between 1996 and 2014, a paper detailed the trends in cyclists’ death per 

billion bicycle Km per age group. The results revealed that fatalities resulting from a 

collision with a motor vehicle increased with age (Schepers et al. 2017). 

 

Finally, a study in Sweden looked at the frequency of crashes based on month and on 

the time of day. Cyclist collisions rose between 7:00 AM and 8:00 AM and between 
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4:00 PM and 5:00 PM during May, August and September (Isaksson-Hellman, 

2012). 

 

2.4 Safety Countermeasures 
 

Applying effective countermeasures will improve the safety of cyclists on the roads 

as well as motor vehicle drivers through a reduction in the severity and frequency of 

collisions. Many safety countermeasures have been shown to be effective in reducing 

collisions of cyclists at the intersections including bike boxes, pavement markings 

(including colour), medians, signage, signal detection, etc. (Federal Highway 

Administration 2019). However, the most commonly cited remedial measures in the 

literature were enhancing and installing new cyclist infrastructure and lowering 

driving speed. 

 

2.4.1 Implementing and Improving Cyclist Infrastructure 

 

Several safety enhancements were considered in the literature, including the 

implementation of new infrastructure as well as the upgrading of existing 

infrastructure. In terms of cyclists, two recurring safety countermeasures discussed 

were well designed bike boxes and median refugee islands (Dill et al. 2012, National 

Association of City Transportation Officials, 2014). Additionally, enforcing the 

usage of helmets, especially among younger riders, was cited as a crucial safety 

countermeasure for specific cycling infrastructure (Boufous et al. 2012, Isaksson-

Hellman and Weneke 2017). Furthermore, two studies suggested that well-designed 

bicycle pathways be installed in locations where the speed limit is greater than 60 

km/h, as well as improving cycling path connection (Boufous et al. 2012, Isaksson-
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Hellman and Weneke 2017). However, another study recommended the importance 

of separating bicycle paths on roadways that have a speed limit of 50 km/h or over, 

and lends support to a 30 km/h speed limit in residential neighbourhoods with 

significant pedestrian and bicycle traffic (Kim et al. 2007). A final countermeasure 

that was notable was the modification of curved sections of roadway and the 

geometry of intersections (Kim et al. 2007, Asgarzadeh et al. 2016). Finally, 

improving and implementing well-designed cycling infrastructure should result in 

safer facilities and maybe more active transportation. 

 

2.4.2 Reducing Speed Limit 
 

In the end, a typical but contentious countermeasure mentioned in the literature was 

the practice of lowering speed limits on certain roadways (Isaksson-Hellman and 

Werneke 2017, Boufous et al. 2012, Kim et al. 2007). Posted speed limit and traffic 

calming measures are two main methods for enforcing drivers to reduce speed. 

Traffic calming measures, for instance, involve speed humps, traffic circles, mid-

block median, raised intersection etc. These speed-reduction measures would often 

be implemented near school zones, locations with significant pedestrian or bike 

traffic, or intersections.  

 

Based on a study undertaken in the Czech Republic, the results revealed that if the 

speed exceeds 80 km/h, the death rate increases 16 times in comparison to the speed 

of 32 km/h (Bíl et al. 2010). Lowering the speed limit or implementing traffic 

calming measures in high pedestrian and cycling activity zones are low-cost 

countermeasures that have the potential to decrease the severity of cyclist-to-vehicle 

incidents and increase driver attention. 
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2.5 Gaps 
 

A primary gap in the literature was that most studies concentrated on collisions that 

occurred in urban areas rather than rural areas. Because roughly half of the 

population of New Brunswick lives in rural regions and the other half lives in urban 

regions, it is important to understand the disparities in collision patterns in both 

locations so that road authorities may prescribe effective countermeasures. 

Another significant gap in the study was the absence of a full discussion of cost-

effective safety countermeasure options. Just a few articles contained a brief 

discussion of countermeasures, and none of them presented advice for urban vs rural 

locations. The population of New Brunswick is evenly split between urban and rural 

regions, as well as the different road networks, and safety countermeasures in each 

location must be considered independently. 

 

Finally, other studies looked at BMV crashes in general and over a short period 

without focusing on a specific zone, such as intersections or near school zones. 

Instead, most of the research focused on analysing cycling crashes during a four to 

ten-year timeframe, and therefore, was not able to examine long-term trends. As a 

result, previous publications' results could not be accurately compared to the trend 

analysis results reported in this study. This research project will aim to evaluate a 

long collision history of 20 years, which will potentially reveal patterns and long-

term trends in the collision data. 
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3. METHODOLOGY 
 

The strategy used to complete this study comprised of two phases that aligned with 

the project's goals. To establish the number of BMV collisions at intersections in NB, 

the first step was to organize, delineate and categorise the data. The second step was 

doing a descriptive statistical analysis of all pertinent collision variables in order to 

identify patterns and long-term trends. This section will go through the importance of 

this strategy in further depth. 

 

The frequency and trend analysis will use several of the collision parameters 

discussed before. However, due to a lack of data in NB, a significant number of 

features investigated in the literature will not be addressed in the analysis of this 

research. Among these were health problems of road users, particular injury types, 

alcohol or drug usage, large vehicles and crashes in school zones.  

 

Due to the existing lack of understanding of BMV incidents in New Brunswick, this 

study concentrated on frequency and trend analysis of certain collision features. 

 

3.1 Data Sorting 
 

NBDTI supplied the information utilised in this study. After each collision, police 

complete a 'Report of Motor Vehicle Accident' form, and this latter is then sent to 

NBDTI and placed into a database. A copy of the ‘Report of Motor Vehicle 

Accident’ form can be found in Appendix A. It is worth noting that the reported 

crashes only include those with at least $1,000 in property damage or injuries. As a 

result, a bicycle struck by a motor vehicle that sustained minor damages and no 
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injuries was not captured by this dataset, and this study could only consider a subset 

of all incidents. Despite this, NBDTI transforms the collision data into an MS Excel 

spreadsheet and provides the datasets to UNB, excluding all personal and 

confidential data elements. The quarterly files contain data from 2000 to 2019 and 

contain all recorded collisions in New Brunswick. 

 

The first step was to filter all the data related to BMV collisions for a 20-year period. 

Numerous collision parameters were included in the dataset, including the date, 

injury severity, crash configuration, environmental circumstances, age, gender, etc. 

Several attributes, such as vehicle year, location of impact, vehicle type, and so on, 

were not necessary for this study.  

 

To determine the location of the collisions involving an intersection, the two columns 

termed ‘Near Distance From Offset and Near Offset Unit’ were filtered to only 

display the intersection collision limits. Cyclists involved in a collision were 

identified by filtering the ‘Vehicle Type’ column to only display the number “Eight” 

which indicates a bicycle. All of the collisions that were presented were copied to a 

separate sheet in the MS Excel file. The number of cyclist-related collisions was 

calculated based on the results of the sorting.  

 

Furthermore, each BMV collision dataset was filtered to differentiate between urban 

and rural locations. The 'Location Type' column was filtered to display numbers one 

through five, which identified urban incidents. On the other hand, identifying rural 

collisions for each VRU type required filtering the ‘Location Type’ column to 

display numbers six through nine. 
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3.2 Data Analysis 
 

Frequency and trend analysis were employed in this study research. These two 

methodologies were used to identify the factors and patterns that are most likely to 

cause BMV collisions at intersections in NB. 

 

3.2.1 Frequency Analysis 

 

Frequency analysis was used to discover the factors and attributes that may 

contribute to BMV crashes. Each characteristic's frequency was converted to a 

percentage, and the findings were represented in individual tables. To count the 

number of cells in a range that match a single criterion and to exclude any collisions 

involving more than one driver or bicyclist, the SUMPRODUCT and COUNTIF 

functions were used in Excel. For instance, if the collision ID is in row “B” and the 

frequency of a specific collision attribute must be determined, the function utilized 

was “=SUMPRODUCT(1/COUNTIF(B1:B52,B1:B52)”.  

 

The following collision characteristics were studied with the approach described 

above: 

 Collision Year/Month 

 Collision Severity 

 Legal Speed Limit 

 Weather Conditions 

 Lighting Conditions 

 Roadway Characteristics (surface type, condition, alignment, character, 

traffic control)  

 Major Contributing Factor 
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 Cyclist Age and Gender 

 Crash Configurations 

 Safety Equipment Used 

 

3.2.2 Trend Analysis 

 

Trend analyses were used to identify any changing patterns, as well as to see the 

variation of long-term trends through time. The research involved plotting certain 

collision attribute data over a 20-year period. In MS Excel, scatter- plots with straight 

lines were used and the relevant data were selected and added to the plot. In some 

situations, the graph contained the entire collision attribute's categories, whereas in 

others, only the most commonly reported categories were included. The following 

data were evaluated for this section: 

 Cyclist Collisions by Year 

 Cyclist Collisions by Month 

 Cyclists  by Gender 

 Cyclists by Age 

 Cyclist Collisions by Severity 

 Cyclist Collisions by Major Contributing Factor 

 Cyclist Collisions by Light Condition 

 Cyclist Collisions by Crash Configurations 

 Cyclist Collisions by Legal Speed Limit  
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4. ANALYSIS AND RESULTS 
 

The findings of the frequency and trend analyses used to establish the patterns and 

long-term trends of bicycle-to-vehicle incidents at intersections in New Brunswick 

are presented in the following sections. It should be reiterated that the BMV collision 

data span the years 2000 to 2019.  

 

4.1 Temporal Factors  

4.1.1 Annual Trends 

 

Over the 20-year study period, there were 981 BMV crashes at intersections in New 

Brunswick. The vast majority of BMV incidents occurred in urban areas, with 925 

collisions (94.3%). Collisions in metropolitan areas are seemingly greatly 

overrepresented, given that the population distribution in NB is generally equally 

distributed. That said, it is likely that the majority of cyclist activity takes place in 

urban areas. 

 

The data in Table 4.1 describe the frequency of BMV collisions at intersections per 

year in urban and rural NB. The results revealed that the largest number of collisions 

occurred in 2006, 6.38% (59 collisions) in urban areas, while in 2002 and 2018 the 

largest number of BMV collisions at rural intersections was recorded with 10.71% (6 

collisions). 
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Table 4.1: BMV Collisions at Intersections by Year 

Year 

Cyclists to Vehicle 

Collisions Urban % Rural  % 

2019 42 41 4.43 1 1.79 

2018 48 42 4.54 6 10.71 

2017 55 53 5.73 2 3.57 

2016 53 49 5.30 4 7.14 

2015 42 41 4.43 1 1.79 

2014 61 58 6.27 3 5.36 

2012 52 51 5.51 1 1.79 

2011 48 45 4.86 3 5.36 

2010 39 38 4.11 1 1.79 

2009 45 42 4.54 3 5.36 

2008 54 51 5.51 3 5.36 

2007 55 51 5.51 4 7.14 

2006 63 59 6.38 4 7.14 

2005 55 53 5.73 2 3.57 

2004 56 55 5.95 1 1.79 

2003 57 53 5.73 4 7.14 

2002 56 50 5.41 6 10.71 

2001 49 44 4.76 5 8.93 

2000 51 49 5.30 2 3.57 

Total  981 925 100.0 56 100.0 

 

In addition, over the 20-year period, the number of BMV crashes in New Brunswick 

was plotted to determine the different patterns. The cyclist-related collisions by year 

are illustrated in Figure 4.1. Between 2001 and 2006, a gradual increase in the 

number of collisions is shown, followed by a steep decrease between 2006 and 2010. 

After that, the number of incidents recorded an increase until 2014, before it showed 

a significant decrease until 2019.  There were no significant increases or decreases in 

BMV collisions at intersections in rural NB. In rural New Brunswick, there was no 

notable increase or decrease in BMV accidents at junctions. Interestingly, the overall 

trend is relatively flat for the 20-year period despite a perceived increase in active 

transportation. 
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Figure 4.1. BMV Collisions by year 

 

4.1.2 Monthly Distributions 

 

The monthly frequency of cyclist-related collisions over a 20-year period is depicted 

in Table 4.2. According to the results, the summer season had the highest frequency 

of crashes. 18.3% (165 collisions) occurred in urban areas of NB during July and 

August. Furthermore, in the month of August, 26.8% (15 collisions) of BMV crashes 

at intersections were reported in rural regions. 

 

Table 4.2: BMV Collisions at Intersections by Month 

Month Urban % Rural  % 

JAN 11 1.2 0 0.0 

FEB 10 1.1 1 1.8 

MAR 16 1.7 1 1.8 

APR 39 4.2 4 7.1 

MAY 106 11.5 8 14.3 

JUN 129 13.9 6 10.7 

JUL 169 18.3 10 17.9 

AUG 169 18.3 15 26.8 

SEPT 135 14.6 4 7.1 

OCT 80 8.6 5 8.9 

NOV 43 4.6 0 0.0 

DEC 18 1.9 2 3.6 
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The data in Figure 4.2 depict the cyclist-related collisions at intersections by month. 

In urban areas, there was a steep increase in collisions between January and July, and 

then the number of collisions levelled off until August. After that, a steep decrease 

was shown in the number of collisions until December.  

 

 

Figure 4.2.: BMV Collisions by month 

 

4.1.3 Daily Distributions 

 

The numbers of bike crashes at intersections by day of the week are summarised in 

Table 4.3. According to the findings, the majority of crashes happened weekdays and 

on weekends in both urban and rural areas. In addition, it was shown that the 

majority of collisions involving bicyclists happened on Wednesday with a percentage 

of 18.4% (170 collisions) in urban locations and on Saturday with a frequency of 

25% (14 collisions) in rural regions. 
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Table 4.3: BMV Collisions at Intersections by Day of Week 

Day  Urban  % Rural  %  

MON 129 13.9 8 14.3 

TUE 124 13.4 3 5.4 

WED 170 18.4 9 16.1 

THU 155 16.8 10 17.9 

FRI 159 17.2 7 12.5 

SAT 83 9.0 14 25.0 

SUN 105 11.4 5 8.9 

 

Figure 4.3 shows the cyclist-related collisions at intersections by day. The data show 

that in urban areas, there was a gradual decrease in the first two days of the week 

(Monday and Tuesday), followed by a significant increase on Wednesday in the 

number of BMV collisions. Additionally, the number of crashes starts to decrease 

until Saturday before it rises up again on Sunday. In rural New Brunswick, there was 

no remarkable increase or decrease in BMV accidents at junctions during the days of 

the week. 

 

 

Figure 4.3.: BMV Collisions by day 

 

 

 

0

20

40

60

80

100

120

140

160

180

MON TUE WED THU FRI SAT SUN

N
u

m
b

er
 o

f 
C

ra
sh

es

Day

Urban Rural



28 
 

4.1.4 Hourly Distributions 

 

The frequency of BMV crashes at various times of the day was investigated. From 

the results presented in Table 4.4, the largest frequency of BMV collisions occurred 

in the afternoon between 12:01 p.m. and 6:00 p.m., 48.2% (434 collisions) and 

51.8% (29 collisions) in urban and rural NB, respectively. In addition, the number of 

crashes at intersections between cyclists and motor vehicles dropped by almost 40% 

at night between 6:01p.m. and 24:00 p.m. to record 28.7% (259 collisions) and 25% 

(14 collisions) in both urban and rural NB, respectively. 

 

Table 4.4: BMV Collisions at Intersections by Time of Day 

Time Urban % Rural % 

12:01-6:00 AM 16 1.7 0 0 

6:01-12:00 PM 192 20.8 13 23.2 

12:01-18:00 PM 434 46.9 29 51.8 

18:01-24:00 AM 259 28 14 25 

Unknown 24 2.6 0 0 

 

4.2 Road User Characteristics  

4.2.1 Cyclist Gender 

 

In both urban and rural New Brunswick, the gender of cyclists involved in crashes 

was analysed. In addition, the results are presented in terms of the frequency of 

VRUs and drivers involved in a collision and not by the number of collisions. 

Nonetheless, the results, which can be seen in Table 4.5, demonstrated that male 

cyclists were more likely to be involved in crashes than female cyclists. These 

findings were in line with what was observed in the literature study. Male cyclists 

accounted for 80.0% of all urban collisions (741 cyclists), while female cyclists only 

accounted for 18.8% for the same region (174 cyclists). Male cyclists made up 
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78.6% (44 cyclists) of all rural crashes, whereas female cyclists made up 17.9% (10 

cyclists). 

 

Table 4.5: BMV Collisions at Intersections by Cyclist Gender 

Cyclist Gender Urban % Rural % 

Male 741 80 44 78.6 

Female 174 18.8 10 17.9 

Unidentified 11 1.2 2 3.6 

 

Figures 4.4 and 4.5 present the trends associated with the number of cyclist -related 

collisions over a 20-year period in both urban and rural NB. The frequency of male 

cyclists engaged in motor vehicle collisions at intersections has decreased gradually 

in urban regions during the last 20 years. The frequency of male bikers remained 

almost the same in rural NB.  Moreover, Figure 4.4 revealed two major peaks in 

male cyclists in 2014 and 2015, while Figure 4.5 showed two major peaks in 2003 

and 2015 for the same gender of cyclists. On the other side, based on the data, the 

number of female bikers in both urban and rural regions has stayed relatively steady 

over the last 20 years. 

 

 

Figure 4.4. Cyclists involved in a motor vehicle collision by gender (Urban) 
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Figure 4.5. Cyclists Involved in a Motor Vehicle Collision by Gender (Rural) 

 

4.2.2 Cyclist Age 

 

The results below show the number of bikers involved in BMV crashes by age. 

According to the results, the majority of riders involved in collisions were younger in 

age. Table 4.6 presents the number of cyclists involved in BMV collisions at 

junctions by age. It was observed that 50% (463 cyclists) of cyclists in urban areas, 

and approximately 41.1% (23 cyclists) of cyclists in rural regions were between the 

ages of 11 and 30. In addition, according to the results, 11.3% (105 cyclists) of 

cyclists involved in BMV collisions in urban areas were above the age of 55. 
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Table 4.6: BMV Collisions at Intersections by Cyclist’s Age 

Cyclist Age Urban % Rural % 

0 - 10 43 4.6 7 12.5 

11 - 15 164 17.7 12 21.4 

16 - 20 154 16.6 8 14.3 

21 - 30 145 15.6 3 5.4 

31 - 40 105 11.3 3 5.4 

41 - 50 116 12.5 7 12.5 

51 - 60 69 7.4 7 12.5 

60+ 36 3.9 3 5.4 

Unknown 95 10.2 6 10.7 

 

Figures 4.6 and 4.7 show the number of cyclists engaged in a motor vehicle collision 

by age group during a 20-year period in both urban and rural New Brunswick. In 

both regions, the number of riders aged between 0 and 20 has decreased 

significantly. However, two major peaks in 2001 and 2018 were observed in rural 

areas for cyclists aged 0 to 19. According to Figure 4.6, there was a slight decrease in 

the number of cyclists aged 21 to 40 between the years 2014 and 2019, however, 

there has been a modest increase in riders aged 41 to 60 in urban areas. In addition, 

there was a slight increase in cyclists aged over 60 during the 20-year period. Finally, 

in regards to figure 4.7, there was a decrease in the number of cyclists aged between 

21 and 60, whereas, there was an increase for cyclists aged above 60 years old. 
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Figure 4.6: BMV Collisions at Intersections by Cyclist’s Age (Urban) 

 

 

Figure 4.7: BMV Collision at Intersections by Cyclist’s Age (Rural) 
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cyclists used a helmet, 17.7% (149 cyclists) reported safety equipment was not 

available to them, and 16.51% (139 cyclists) of cyclists had safety equipment but 

they did not use it. In rural NB, the highest percentage of the safety equipment used 

by the bicyclists was unknown (40.82%), 26.53% (13 cyclists) of cyclists wore a 

helmet and 22.45% (11 cyclists) of cyclists reported that safety equipment was not 

available. Finally, regarding the usage of safety equipment, the results showed that 

around 40% of cases were reported as “unknown” in both urban and rural areas.  

 

Table 4.7: BMV Collisions at Intersections by Safety Equipment Used 

Safety Equipment Urban % Rural  % 

Helmet 247 29.33 13 26.53 

Protective Clothing 4 0.48 0 0 

Not Available 149 17.7 5 10.2 

Available but not used 139 16.51 11 22.45 

Unknown 303 35.99 20 40.82 

 

4.3 Collision Factors 

4.3.1 Collision Severity 

 

In both urban and rural areas of NB, the collision severity resulting from interactions 

between cyclists and motorists at intersections was analysed. Table 4.8 depicts the 

findings of this project. Personal injury was the consequence of a large percentage of 

crashes in both urban and rural locations. It is noteworthy that the number of 

fatalities and property damage only is almost negligible in both areas relative to the 

number of personal injury cases. In fact,879 cases (95%) of personal injury were 

reported in urban NB and 52 cases (92.8%) in rural areas. However, the total fatality 

of cyclist-related collisions was 8 cases (0.08%) and 3 cases (5.3%) in both urban 

and rural NB, respectively. Finally, the total cases of property damage reported in 
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this study were 38 cases (4.1%) in urban areas and one case (1.7%) in rural NB. The 

low incidence of collisions resulting in property damage only is likely related to the 

reporting criterion, since a collision with property damage of less than $1,000 is 

unlikely to be recorded.    

 

Table 4.8: BMV Collisions at Intersections by Collision Severity 

Injury Severity Urban % Rural  % 

PD 38 4.1 1 1.8 

Personal Injury 879 95 52 92.9 

Fatal  8 0.9 3 5.4 

 

Figures 4.8 and 4.9 show the number of cyclists killed or injured by motor vehicle 

collisions at intersections in urban and rural New Brunswick, respectively. The 

patterns in personal injury in urban areas show several increases and decreases, with 

three notable peaks in 2006, 2014, and 2018, respectively. In addition, the patterns in 

personal injury in rural areas had many fluctuations, with three major peaks in 2001, 

2004 and 2018, respectively. The number of cyclists involved in urban and rural 

collisions at intersections that resulted in no injury or a fatality was extremely low 

and therefore, no conclusions could be drawn.  

 

 

Figure 4.8: BMV Collisions at Intersections by Collision Severity (Urban) 
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Figure 4.9: BMV Collisions at Intersections by Collision Severity (Rural) 

 

 

4.3.2 Collision Configuration 

 

The results of the analysis for BMV collision configurations at intersections can be 

found in Table 4.9 below. A significant majority of collisions, in both urban and rural 

areas, resulted in T- bone collisions for all the cyclists. In terms of straight 

configuration, in urban NB, 576 cases (62.2%) were T- bone collisions, 21 cases 

(3.6%) were Rear-End crashes, 17 cases (3%) were Head- On collisions and 39 cases 

(4.2%) were Side Swipe crashes for same and opposite direction respectively. In 

addition, there were 144 cases recorded (15.5%) for left-turn configuration, for both 

same and opposite direction in urban NB respectively. Furthermore, 64 cases (6.9%) 

of right-turn configuration were recorded, while 44 cases were unknown in the urban 

areas. Conversely, in rural NB most of the collisions between cyclists and motorists 

at the intersections were T- bone collisions with 24 cases (42.8%) and the rest were 

minor cases. 
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Table 4.9: BMV Collisions at Intersections by Crash Configurations 

Crash Configuration  Urban % Rural % 

Fixed Object 17 1.8 0 0 

Run off Road 3 0.3 0 0 

Rear- End  21 2.3 5 8.9 

T-Bone Collision  576 62.3 24 42.9 

Side Swipe Same Direction  30 3.2 8 14.3 

Side Swipe opposite Direction 9 1 2 3.6 

Head- On  17 1.8 4 7.1 

Left-turn Same Direction  107 11.6 3 5.4 

Left-turn opposite Direction  37 4 6 10.7 

Right- Turn Same Direction  64 6.9 2 3.6 

Unknown 44 4.8 2 3.6 

 

 

Figures 4.10, 4.11 and 4.12 present the number of cyclists involved in a BMV 

collision at intersections for the three most common crash configurations in urban 

and rural NB, respectively. In urban areas, there was a decrease in the number of 

cyclists involved in T- bone collisions between 2000 and 2019, with three major 

peaks in 2014, 2015 and 2016 before the appearance of a gradual decline after 2016. 

In addition, there were lots of fluctuations in the number of cyclists involved in left 

and right- turn collisions at intersections in urban NB, between 2000 and 2019. For 

the left-turn collisions, the presence of many sharp peaks in the years 2002, 2004, 

2011 and 2014 indicated a significant increase in the number of collisions that 

occurred in these years. In addition, for the right-turn collisions in urban areas, the 

graph showed many fluctuations with different gradual peaks, this indicates that the 

number of right-turn BMV collisions steadily changed over a 20-year period. In rural 

areas, the number of cyclists involved in the three different crash configurations was 

extremely low and therefore, no conclusions could be formed.  
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Figure 4.10: T- Bone BMV Collisions at Intersections  

 

 

Figure 4.11: Left-Turn BMV Collisions at Intersections 

 

 

Figure 4.12: Right-Turn BMV Collisions at Intersections 
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4.3.3 Major Contributing Factors 

 

Table 4.10 shows the Major Contributing Factor (MCF) assigned to collisions 

between cyclists and motorists at intersections. In most cases, the MCF that caused a 

crash was driver inattention or ‘unknown’ as reported by the police officer. In terms 

of motor vehicle drivers, 34.9% of urban collisions and 23.2% of rural collisions 

were due to driver inattention in NB. Interestingly, inattention among cyclists 

showed similar proportions being cited for 31.9% of urban crashes and 28.6% of 

rural collisions. A considerable proportion of collisions were coded with unknown 

contributing factors (32.8% in urban areas and 30.4% in rural areas). Among cyclists, 

9.8% of urban collisions and 8.9% of rural collisions were due to failure to yield, 

whereas 7.1% of urban collisions and 8.9% of rural collisions were due to the 

ignorance of traffic control devices. Going the ‘wrong way’ seemed to be an MCF 

that is more prevalent among cyclists (6.4% and 8.9% of collisions in urban and rural 

areas, respectively) than motorists (only 0.2 and 0.0 percent, respectively). 

 

In urban areas, it was found that an ‘obstructed view’ caused the collision of 

approximately 5.0% among motor vehicle drivers and 1.1% among cyclists. It was 

interesting that “driver distraction’ was cited as the MCF more often in rural areas 

for both cyclists and drivers.  
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Table 4.10: BMV Collisions at Intersections by Major Contributing Factor 

  Driver Cyclist 

Major Contributing Factor  Urban % Rural  % Urban % Rural  % 

Driver Inattention  323 34.9 13 23.2 295 32 16 28.6 

Driver Distraction  12 1.3 3 5.4 11 1.2 2 3.6 

Had Been Drinking  1 0.1 1 1.8 14 1.5 0 0 

Driving While Impaired 2 0.2 0 0 3 0.3 0 0 

Fell Asleep  1 0.1 0 0 0 0 0 0 

Driver Inexperience/Confusion 3 0.3 1 1.8 13 1.4 0 0 

Physical Disability  0 0 0 0 1 0.1 0 0 

Prescription Medication  0 0 0 0 0 0 0 0 

Drugs (Illegal)  0 0 0 0 1 0.1 0 0 

Illness  1 0.1 0 0 2 0.2 0 0 

Excessive Hours of Service  0 0 0 0 0 0 0 0 

Use of Electronic Device  1 0.1 0 0 0 0 0 0 

Failure to Yield Right-of-Way 57 6.2 1 1.8 91 9.8 5 8.9 

Traffic Control Device 

Disregarded 
8 0.9 0 0 66 7.1 5 8.9 

Following Too Closely 0 0 2 3.6 1 0.1 0 0 

Driving too Fast for Road 

Conditions 
0 0 0 0 5 0.5 0 0 

Exceeding Speed Limit 2 0.2 2 3.6 1 0.1 0 0 

Turning Improper 4 0.4 1 1.8 8 0.9 1 1.8 

Passing/Lane Usage Improper 3 0.3 1 1.8 5 0.5 1 1.8 

Backing Unsafely  0 0 0 0 0 0 0 0 

Pedestrian Error/Confusion  0 0 0 0 0 0 0 0 

Failed to Signal  0 0 0 0 1 0.1 1 1.8 

Wrong Way  2 0.2 0 0 59 6.4 5 8.9 

Taking Avoiding Action  6 0.6 2 3.6 3 0.3 0 0 

Crossed Centre Line  0 0 0 0 7 0.8 2 3.6 

Defective Brakes  0 0 0 0 13 1.4 0 0 

Vision Obstruction/Obscured  6 0.6 0 0 0 0 0 0 

Defective Tires  0 0 0 0 0 0 0 0 

Engine/Power Train 0 0 0 0 0 0 0 0 

Load Shift  1 0.1 0 0 0 0 0 0 

Defective Headlights 0 0 0 0 5 0.5 0 0 

Animal Action (Other)  0 0 0 0 0 0 1 1.8 

Surface Slippery  1 0.1 1 1.8 1 0.1 0 0 

Loose Gravel  0 0 0 0 0 0 0 0 

Snow Drift  1 0.1 0 0 0 0 0 0 

Obstruction/Debris  0 0 0 0 1 0.1 0 0 

View Obstructed/Limited  46 5 1 1.8 10 1.1 0 0 

Glare (68) 11 1.2 1 1.8 0 0 0 0 

Construction Zone  0 0 0 0 2 0.2 0 0 

Shoulders Defective/Inadequate  0 0 0 0 0 0 0 0 

Uninvolved Vehicle  5 0.5 0 0 3 0.3 0 0 

Uninvolved Pedestrian 3 0.3 0 0 0 0 0 0 

Presence of Prior Accident  0 0 0 0 0 0 0 0 

Unknown 425 45.9 26 46.4 303 33 17 30.4 
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Figures 4.13 and 4.14 present the number of cyclist-related collisions by MCF over a 

20-year period in both urban and rural NB, respectively. In both urban and rural 

areas, there was a gradual decline in the number of cyclists-related collisions caused 

by driver inattention between 2000 and 2019, despite of all the fluctuations presented 

in the 20-year period. In addition, in terms of urban collisions caused by failure of 

the driver to yield right of way, there was a gradual decline between 2005 and 2019. 

Furthermore, the number of rural crashes caused by a driver's failure to give right of 

way was for most of the years negligible except for 2003, 2008, 2010 and 2019. 

 

 

Figure 4.13: BMV Collisions at Intersections by Major Contributing Factor (Urban) 

 

 

 

Figure 4.14: BMV Collisions at Intersections by Major Contributing Factor (Rural) 
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4.4 Road and Environmental Factors 

4.4.1 Posted Speed Limit 

 

The posted speed limits at the collision sites were evaluated and the resulting 

frequencies are presented in Table 4.11. It was not surprising that the majority of 

collisions in urban NB occurred on roadways with a listed speed restriction of 50 

km/h. In addition, the second highest recorded speed zone was for collisions that 

occurred where the limit was 30 km/h or less (presumably in School Zones). Based 

on the findings, in urban areas, 82.5% (763 collisions) of collisions happened in a 

speed zone of 50km/h, whereas, 11.4% (105 collisions) of collisions occurred in 

speed zones of 30 km/h. Given that the majority of crashes in the studies occurred on 

urban roads with speed limits of 50 km/h or below, these results were similar to those 

found in the literature review. Conversely, the majority of rural collisions happened 

on roads with a stated speed limit of 80 km/h. The frequency of BMV collisions in 

rural areas, occurring on roads posted at 80 km/h was 23.2% (13 collisions), while 

10.7% (6 collisions) of collisions occurred on roads with a posted speed limit of 30 

km/h. 

 

Table 4.11: BMV Collisions at Intersections by Legal Speed Limit 

Speed Limit Urban  % Rural  % 

30 or less 105 11.4 6 10.7 

40 11 1.2 1 1.8 

50 763 82.5 9 16.1 

60 33 3.6 10 17.9 

70 4 0.4 9 16.1 

80 6 0.6 13 23.2 

90 0 0.0 5 8.9 

100 3 0.3 2 3.6 

110 0 0.0 1 1.8 

Unknown 0 0.0 0 0.0 
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 Figures 4.15 and 4.16 show the trend of cyclist-related crashes at junctions on urban 

and rural roads with speed limits of 30 km/h and 50 km/h over a 20-year period. In 

urban areas, the data show a recent decrease in the number of crashes occurring on 

roads posted at 50 km/h, with two major peaks in collisions in 2010 and 2014. 

Furthermore, there was relative stability in the number of collisions occurring in urban 

areas at a speed of 30 km/h and less, between 2000 and 2019. On the other side, the data 

show a permanent low number of collisions happening on rural roads posted at 50 Km/h, 

with two major peaks in 2001 and 2007. However, for a posted speed limit of 30 Km/h, 

there was a slight increase in the number of collisions in rural NB over the 20-year 

period. 

 

 

Figure 4.15: BMV Collisions at Intersections by Legal Speed Limit (Urban) 
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Figure 4.16: BMV Collisions at Intersections by Legal Speed Limit (Rural) 

 

4.4.2 Weather Condition 

 

At the time of a BMV collision, the most prevalent weather condition was recorded 

and evaluated. Similar to findings from the literature the majority of BMV collisions 

at intersections occurred in clear weather conditions. Table 4.12 shows that 73.3% 

(678 collisions) and 83.9% (47 collisions) of collisions occurred in clear conditions 

while 17.3% (160 collisions) and 12.5% (7 collisions) of collisions happened in 

cloudy weather in urban and rural NB, respectively. Finally, considering that the 

majority of crashes in the studies occurred in clear weather circumstances, these 

results were similar to those obtained in the literature review. 

 

Table 4.12: BMV Collisions at Intersections by Weather Condition 

Weather Condition Urban % Rural  % 

Clear  678 73.3 47 83.9 

Cloudy 160 17.3 7 12.5 

Raining 65 7.0 1 1.8 

Snowing 5 0.5 0 0.0 

Sleet/Hail/Freezing Rain 3 0.3 0 0.0 

Fog/Smoke/Smog 6 0.6 0 0.0 

Drifting Snow/Dust 1 0.1 0 0.0 

Strong Wind 0 0.0 0 0.0 

Unknown 7 0.8 1 1.8 
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4.4.3 Light Condition 

 

Table 4.13 presents the frequency of BMV collisions at intersections based on the 

light condition at the time of the collision. The majority of BMV crashes at crossings 

happened during daylight. The results revealed that for urban 79% (731 collisions) 

and for rural 85.7% (48 collisions) of collisions occurred in the daylight, whereas for 

urban 14.5% (134 collisions) and for rural 10.7% (10 collisions) of collisions 

happened during the dark in urban and rural NB, respectively. 

 

Table 4.13: BMV Collisions at Intersections by Light Condition 

Light Conditions Urban % Rural % 

Daylight 731 79.0 48 85.7 

Dark 134 14.5 6 10.7 

Dusk 30 3.2 2 3.6 

Dawn 6 0.6 0 0.0 

Artificial Light 24 2.6 0 0.0 

Unknown 0 0.0 0 0.0 

 

 

Figures 4.17 and 4.18 were used to look for any discernible patterns under the most 

often reported light conditions in urban and rural locations, respectively. There was a 

slight decrease in the number of cyclists involved in motor vehicle collisions at 

intersections in both urban and rural areas over the 20-year period. On the other 

hand, the number of BMV collisions in both urban and rural areas recorded during 

the dark represents a relatively small percentage. Therefore, no conclusions could be 

formed. 
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Figure 4.17: BMV Collisions at Intersections by Light Condition (Urban) 

 

 

 

Figure 4.18: BMV Collisions at Intersections by Light Condition (Rural) 
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In this project, road surface condition was analysed at the time of a collision. The 

results presented in Table 4.14 revealed that the majority of BMV collisions at 

intersections in both urban and rural NB occurred on dry road conditions over the 20-

year period. These results were consistent with those identified in the literature 

review. Almost 86.9% (804 collisions) and 87.5% (49 collisions) of collisions 
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collisions) of collisions were recorded on wet roads in urban areas. Only a small 

percentage of collisions have been recorded for road conditions other than dry or wet 

for both areas in NB. 

 

Table 4.14: BMV Collisions at Intersections by Road Surface Condition 

Surface Condition Urban % Rural  % 

Dry 804 86.9 49 87.5 

Snow 10 1.1 1 1.8 

Ice 3 0.3 0 0.0 

Wet 95 10.3 2 3.6 

Muddy 1 0.1 0 0.0 

Loose Gravel/Sand 2 0.2 2 3.6 

Slush 5 0.5 1 1.8 

Fresh Oil 1 0.1 0 0.0 

Unknown 4 0.4 1 1.8 

 

 

4.4.5 Traffic Control 

 

The number of cyclists involved in BMV collisions at junctions based on the traffic 

control type can be found in Table 4.15 below. To highlight, Table 4.15 presents a 

frequency of 539 cyclist-vehicle collisions (58.3%) in urban areas and 47 cyclist-

vehicle collisions (83.9%) in rural areas at intersections with no traffic control. 

Interestingly, 193 collisions (20.9%), 120 collisions (13%) and 7 collisions (0.8%) of 

cyclist-related collisions in urban areas occurred at intersections with a traffic signal, 

stop and yield signs, respectively. Only 12.5% (7 collisions) of cyclist- related 

collisions in rural areas happened at junctions with a stop sign. However, all the 

other types of traffic control have recorded a very low number of collisions. 
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Table 4.15: BMV Collisions at Intersections by Traffic Control 

Traffic Control Urban % Rural  % 

No Traffic Control  539 58.3 47 83.9 

Traffic Signal  193 20.9 0 0.0 

Flashing Traffic Signal  4 0.4 0 0.0 

Stop Sign  120 13.0 7 12.5 

Yield Sign  7 0.8 0 0.0 

Marked Pedestrian Crossing  47 5.1 0 0.0 

Reduced Speed Zone  4 0.4 1 1.8 

Flagman/Police Officer  2 0.2 0 0.0 

No Passing Zone  3 0.3 1 1.8 

Unknown 6 0.6 0 0.0 

 

 

4.4.6 Roadway Alignment 

 

Table 4.16 presents the frequency of BMV collisions at intersections based on the 

roadway alignment in the area of the collision. The majority of cyclist-vehicle 

crashes happened on a level and straight approach to the intersection. The results 

revealed that 74.5% (689 collisions) and 64.3% (36 collisions) of collisions occurred 

on a straight road in urban and rural NB, respectively. The next highest percentage of 

collisions recorded at intersections in NB was on a straight road with a grade. The 

results showed that 16.1% (149 collisions) and 19.6% (11 collisions) occurred on a 

straight roadway with a grade in both urban and rural NB, respectively. On the other 

hand, in urban areas, only 3% (28 collisions) of crashes occurred on a level and curve 

roadway while, in rural areas, 14.3% (8 collisions) of crashes happened on the same 

type of road alignment. 
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Table 4.16: BMV Collisions at Intersections by Road Alignment 

Road Alignment Urban % Rural % 

Level and Straight 689 74.5 36 64.3 

Level and Curve 28 3.0 8 14.3 

Straight with a Curve 149 16.1 11 19.6 

Curve with a Grade 15 1.6 0 0.0 

Top of Hill 10 1.1 0 0.0 

Bottom of Hill 28 3.0 1 1.8 

Unknown 6 0.6 0 0.0 

 

 

4.4.7 Roadway Character 

 

The number of cyclists involved in BMV collisions at intersections based on the 

roadway character can be found in Table 4.17. It was revealed that the largest 

frequency of collisions in both urban and rural NB occurred on undivided – 2-way, 2 

lane roadways. To highlight, 688 cyclist-vehicle collisions (74.4%) in urban areas 

and 51 cyclist-vehicle collisions (91.1%) in rural areas. In addition, the next highest 

percentage of collisions in urban areas occurred on undivided - 2 way, multilane 

roadways with 20.2% (187 collisions) of total BMV collisions at intersections in NB. 

Finally, based on the results, it was remarkable that a low number of cyclists get 

involved in a collision with a motor vehicle on the other roadway characters.  

 

Table 4.17: BMV Collisions at Intersections by Roadway Character 

Roadway Character  Urban % Rural % 

Undivided - 1 way 24 2.6 2 3.6 

Undivided - 2 way, 2 lane 688 74.4 51 91.1 

Undivided - 2 way, multilane 187 20.2 0 0.0 

Divided - barrier 3 0.3 1 1.8 

Divided - median - no barrier 8 0.9 0 0.0 

unknown 15 1.6 2 3.6 
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5. DISCUSSION 
 

Based on the frequency and trend analysis results, this chapter describes key issues 

about BMV crashes at junctions that were exceptional or unexpected. In addition, the 

section addresses important collision attribute outcomes that were expected or 

typical, as well as the reasoning behind them. Finally, the chapter discusses a few 

cost-effective safety countermeasures that might be applied in New Brunswick to 

minimize the severity and frequency of BMV collisions at intersections. 

 

5.1 Temporal Factors 
 

It was noteworthy that over the 20-year period, there was a slight decrease in the 

number of incidents at intersections between cyclists and motorists. This is in concert 

with a presumed overall increase in cyclist activity during the same period.  It is 

important to note that the largest frequency of cyclist -related collisions occurred 

during the summer months from June until September, and that is expected given 

that most people prefer to bike during warm and clear weather. In terms of the days 

of the week, the expectation was to have an increase in the number of crashes on 

weekends. In rural areas, the results matched the expectations, while in urban areas 

the findings were not matched, where the highest number of collisions were recorded 

during weekdays. This may be related to the commuter use of bicycles. In other 

studies, it was found that collisions most frequently occurred on weekends, 

specifically on Fridays and Saturdays. Finally, the time of day when a BMV collision 

took place was analysed and the results were as expected. It was confirmed that the 

highest number of collisions would occur during peak traffic hours, which are 

generally between 15:00 and 19:00 p.m., when most people use bicycles for 

commuting in the afternoon.  
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5.2 Road User Characteristics 
 

Age of cyclists, gender and safety equipment used were considered very important 

road user factors. Firstly, regarding age of the cyclists, it was expected that young 

cyclists between 0 and 30 years old, would be more involved in BMV collisions on 

roadways than aged cyclists above 40, but the results of this study showed that the 

percentage is almost equally divided. The broad finding related to age was that 

cyclists between 11-15 are most frequently involved followed closely by those 16-20 

years of age. It was also found that cyclists over the age of 40 are frequently involved 

in BMV collisions.  It is critical that safety countermeasures target those age groups 

most often involved in BMV collisions. 

 

The results provided by this study matched with most previous studies, specifically, 

that male cyclists are more likely to be involved in collisions with motorists than 

female cyclists. 

 

The findings regarding the safety equipment used by cyclists were alarming. Unlike 

the findings of the literature study, a considerable percentage of bicyclists were 

found to be travelling without a helmet or other protective equipment. Collisions 

involving cyclists that do not wear the necessary safety equipment are more likely to 

result in severe injury or death.  

 

5.3 Collision Factors 
 

Crash configurations, MCF, and the severity of a collision were the most important 

characteristics evaluated in this project. Collision configurations helped to determine 

in detail the number of crashes between cyclists and motorists at an intersection for 
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each of the different types listed before in the study. In general, right-turn collisions 

between cyclists and motorists at intersections has the highest frequency of 

occurrence. However, this study revealed that the straight configuration illustrated by 

T-bone collision recorded the highest percentage among all the configurations in 

both urban and rural areas of NB. 

The MCF was an important collision factor that helped in determining safety 

countermeasures. The common MCFs associated with BMV crashes were cyclists’ 

inattention, failure to yield right-of-way and traffic control device disregarded. 

Finally, in terms of the severity of a collision, cyclists are more vulnerable to severe 

outcomes in the event of a collision with a motor vehicle. In both urban and rural 

areas, the highest percentage of severity was Personal Injury and that was expected 

given the reporting criteria for police.  

 

5.4 Road and Environmental Factors 

The posted speed limit, light condition, road surface quality, traffic control, and route 

alignment were all considered important road elements that might contribute to the 

cause of collisions. First, the highest percentage of BMV collisions at intersections in 

rural areas occurred on roadways with a posted speed limit of 80 km/h. However, in 

urban areas, the highest proportion of crashes was observed at roads of 50 km/h, and 

this was expected because the majority of urban roads are posted at this speed. In 

addition, the second highest proportion of crashes in urban NB was recorded on 

routes with a posted speed limit of 30 km/h and less, which implies school or 

playground areas. 
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Second, the light condition results were predicted since most of the collisions at 

intersections in both urban and rural areas occurred in the daylight. The results are 

expected because most cyclists use their bikes during the daytime. Nonetheless, 

during night-time, in both urban and rural areas, the percentage of collisions varied 

between 10% and 15%. These outcomes could be a result of inadequate illumination, 

traffic control device disregarded by cyclists, driver distraction, etc.  

 

Third, regarding the surface condition, the highest number of collisions occurred on 

dry surfaces in both regions of NB, and this was expected as well. These outcomes 

could be a result of the appearance of more cyclists on the roads, or due to an 

exceeding speed by drivers. The frequency of collisions occurring on wet surfaces 

was significant in urban areas.  

 

Traffic control is a crucial factor to discuss in BMV collisions at intersections. The 

highest percentage of collisions occurred at intersections with no traffic control in 

both areas. These consequences might be a result of many reasons such as 

driver/cyclists inattention, distraction or inexperience and others. The next highest 

percentage of collisions in urban area was observed at intersections that have a traffic 

light. The reason could be driver distraction or inattention, failure to yield, 

disregarding of the traffic light device by cyclists, etc. Lastly, the percentage of 

collisions at intersections controlled by stop signs in both urban and rural areas  is 

almost equal (13%). Most of the crashes occurred on this type of junction due to 

failure to yield, failure to signal, driver/cyclists inattention, etc. 
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Finally, the findings of the route alignment analysis were intriguing. Although many 

cyclist-related crashes occurred on level and straight roads, straight roads with a 

grade accounted for 16.1% and 19.6% of BMV collisions in urban and rural New 

Brunswick, respectively. Several causes of collisions occurring on these types of 

roads could be connected to drivers turning improperly at intersections, low visibility 

for drivers or cyclists if the intersection is skewed or not orthogonal.  

 

5.5 Cyclists’ Safety Countermeasures 

5.5.1. Safety Equipment 

 

Logically, wearing a helmet or safety equipment while riding a bike has the tendency 

to reduce the severity of collisions between cyclists and motorists. A study 

undertaken in Sydney, Australia, showed that the use of a helmet was associated with 

a reduction of head risk injury in bicycle collisions with motor vehicles by up to 74% 

(Bambach et al. 2013). Most cyclists violate the safety countermeasures and do not 

wear helmets or safety equipment. For instance, according to a study in Canada, only 

1 in 4 cyclists in NB reported wearing a helmet and nearly 40.0% did not have safety 

equipment available to them or was available but did not use it (Wood, 2021). In this 

project, it was reported that only 29.3% and 26.5% of cyclists in urban and rural 

areas wore helmets between the years 2000 and 2017. In order to reduce the severity 

of collisions on the roads and to encourage cyclists to use safety equipment, it will be 

beneficial to encourage the development of education programs for students in 

middle and high schools to promote helmet use, and to develop and increase 

awareness about the safety of cyclists and driver behaviour on the roads.  
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5.5.2 Cyclists Infrastructure 

 

Based on the findings identified in this project, there are several cyclist infrastructure 

enhancements that might be improved in New Brunswick. Infrastructure 

improvements to reduce BMV collisions at intersections include: 

 

 Median Refuge Islands 

Median refuge islands by definition are protected spaces placed in the centre 

of the street to facilitate bicycle and pedestrian crossings (National 

Association of City Transportation Officials, 2014).In this project, the results 

revealed that 74.4% and 91.1% of the collisions in both urban and rural areas 

respectively occurred on undivided 2-way lanes. The presence of a Refuge 

Island facilitates the crossing of cyclists from one side to another. It helps 

cyclists at an intersection to wait for an acceptable gap in traffic; as well on 

two-way streets it allows bicyclists to take advantage of gaps in one direction 

of traffic at a time. The median refuge island illustrated in Figure 5.1 below is 

also beneficial from the point of view that it reduces the overall crossing 

length and exposure to vehicle traffic for a bicyclist or pedestrian. The 

presence of an island is not limited to signalized intersections but also it can 

present at unsignalized intersections as well. In addition, these islands are 

beneficial when the speed zone limit is greater than 50 km/h along a road. 

Estimated to reduce pedestrian collisions by 32.0%, median refuge islands 

decrease the number of conflict points between pedestrians and motorists, 

reduce vehicle speeds, decrease exposure time for pedestrians and cyclists 

and increase driver awareness (Wood, 2021). 
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Figure 5.1: Median Refuge Island (Source: National Association of City Transportation 

Officials, 2014) 

 

 

 Bicycle Signals 

Generally, the presence of protected bicycle phases at signalized intersections 

reduces the proportion of conflicts between drivers and riders. Bicycle signals 

depicted in Figure 5.2 are typically used to improve identified safety or 

operational problems involving bicycle facilities or to provide guidance for 

bicyclists at intersections where they may have different needs from other 

road users (National Association of City Transportation Officials, 2014). The 

presence of bicycle signals help to simplify bicycle movements through 

complex intersections and potentially improve operations or reduce conflicts 

for all modes. Moreover, it isolates or separates bicycle movements from 

conflicting motor vehicle, streetcar, or pedestrian movements; as well it 

provides priority to bicycle movements at intersections. Generally, most 

intersections are not fitted with bicycle signals heads. The application of this 

scheme is limited to complex intersections that may otherwise be difficult for 

bicyclists to navigate, and at intersections with high numbers of bicycle and 

motor vehicle crashes. Implementation of these signals may reduce the 
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anxiety of cyclists, and decrease the numbers of incidents between cyclists 

and motorists at the intersections. 

 

 

Figure 5.2: Protected Bicycle Signal (National Association of City Transportation 

Officials, 2014) 

 

 

 Coloured Bicycle Lane 

The provision of a designated through lane for cyclists on the roadways and 

intersections has a great impact on decreasing BMV collisions. Lately, in the 

US, many interventions have appeared to enhance the safety of cyclists at 

intersections. Coloured bicycle lanes can be applied on streets and intersections 

in both urban and rural areas. In addition, coloured lanes enhance the visibility 

of drivers and cyclists at the same time. A study conducted at Portland 

University showed that the paving coloured lane on one side of the road would 

decrease the percentage of cyclist crashes by 10%. However, they found that 

marking two or more bike lanes across the intersection in any direction 

increased the number of crashes. Many European and Canadian cities have 

used the coloured markings at intersections and found that they help improve 

bicyclist safety and reduce conflict with vehicles (Weigand, 2008). 
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Implementing designated bike lanes create a buffer between cyclists and 

motorists, and increases driver attention to cyclists at the intersections. 

 

 Bike box 

A bike box depicted in Figure 5.3 is a designated area at the head of a traffic 

lane at a signalized intersection that provides bicyclists with a safe and visible 

way to get ahead of queuing traffic during the red signal phase (National 

Association of City Transportation Officials, 2014). Unfortunately, 

inexperienced and senior cyclists are more likely to be involved in a collision 

at intersections without a bike box. The implementation of this factor of 

safety will reduce the anxiety of cyclists and motorists simultaneously. 

According to a study done in Oregon, Portland, 77% of the cyclists felt that 

bike boxes made the intersection safer for them as a cyclist, while only 2% 

felt it made the intersection more dangerous, 13% felt no difference, and 8% 

did not know (Dill et al. 2012). The importance of a bike box at signalized 

intersections is to increase visibility and to reduce signal delay for bicyclists. 

Furthermore, a bike box provides a protected left turn positioning for cyclists 

at intersections during the red signal phase. This only applies to bike boxes 

that extend across the entire intersection. In addition, the presence of a bike 

box helps prevent ‘right-hook’ conflicts with turning vehicles at the start of 

the green indication. 

 



58 
 

 

Figure 5.3: Bike Box at an Intersection (National Association of City Transportation 

Officials, 2014) 
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6. CONCLUSION AND RECOMMENDATIONS 
 
 
 Intersections account for most of the crashes between bicyclists and motor vehicles. 

In a collision with a motor vehicle, cyclists are regarded to be the most vulnerable. In 

this project, many patterns and trends were identified in order to suggest suitable 

countermeasures to be implemented to increase safety at the intersections. This 

study, based on developing a database of all BMV collisions in New Brunswick, 

helps to identify the best cost-effective countermeasures that road authorities might 

use to improve cyclists safety.  

 

6.1. Conclusions 
 

This project presented a study about BMV collisions at intersections in NB between 

2000 and 2019. Many patterns and attributes were identified to suggest many suitable 

countermeasures that could be implemented to increase safety on the roads. This study 

provided a better understanding of the different types of crash configurations between 

cyclists and vehicles at intersections, and the different factors influencing bicycle to 

motor vehicle collisions as well as measures that can be implemented by road 

authorities in any jurisdiction to improve cyclist safety on the roads. The attributes 

addressed in this research included demographic, environmental, behavioural and road 

characteristics. 

 The key findings in this research were: 

 BMV collisions at intersections slightly decreased between 2000 and 2019 

having peaked in 2014. 

 The highest frequency of BMV collisions was recorded during the summer 

time between June and September. 
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 Cyclists aged 11-15 followed by 16-20 years of age were mostly involved in 

BMV collisions at intersections. 

 Male cyclists have recorded the highest proportion of incidents at intersections 

at approximately 80%.  

 The majority of BMV collisions at intersections are a T-bone configuration. 

 A disappointing proportion of cyclists were reported wearing a helmet or safety 

equipment (29.3%). 

 Most of the collisions occurred under ideal conditions, in dry, level and straight 

roads in clear weather. 

 The highest percentage of crashes occurred on the roads at a posted speed limit 

of 50 km/h. 

 Recurring major contributing factors were cyclist inattention (32%) and failure 

to yield (10%), respectively. 

 More than 90% of all the reported collisions were personal injury in both urban 

and rural areas. 

 

Finally, an objective of this project was to highlight the different factors that 

affect cyclists’ safety on the roads. In addition, the countermeasures discussed 

in this project emphasized the importance of improving cyclist infrastructures 

at intersections in NB, to encourage more people to use active transportation. 

These measures included the establishment of bike boxes, median refuge 

islands, and the implementation of protected cyclist signals at intersections.  
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6.2 Recommendations for Further Research 
 

The following recommendations for future research are suggested. 

 

1. The study found personal injuries recorded the highest percentage BMV collisions 

at intersections. However, it is critical to analyse the injury sites of the bicyclists 

(Head, Upper or Lower Limb, etc.) separately. From the frequency and trend analysis 

results of injury crashes, relevant safety countermeasures could be suggested. 

   

2. The combination of road surface conditions and other factors such as weather 

conditions and light conditions might contribute to crash occurrence. For instance, 

rut depth might have a better correlation with crash rate during wet weather. Also, 

other factors governing pavement conditions such as bumps, cracks, and potholes 

could be considered in the analysis. 

 

3. Impact speed is vital in order to acquire a better understanding of the influence of 

speed on the severity of injuries in BMV incidents. It is critical to analyse the relative 

severity of collisions in a speed zone of 30 km/h, to better understand the different 

risks that surround roadways beside school zones in NB. 

 

4. It may be important to evaluate further collisions factors that are considered 

significant to determine patterns and trends and suggest different cost-effective 

countermeasures. For instance, the location of impact, sequence of events and other 

MCFs.   
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5. The study found the total number of incidents between cyclists and motorists 

without specifying vehicle type. It might be interesting for other projects to do the 

analysis on a specific type of vehicle. 
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APPENDIX A – REPORT OF MOTOR VEHICLE ACCIDENT 

FORM 
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