ADDIS ABABA UNIVERSITY
ADDIS ABABA INSTITUTE OF TECHNOLOGY

SCHOOL OF CIVIL AND ENVIRONMENTAL ENGINEERING

Evaluation of U-turning Road Traffic crash at Median Opening
In Yeka sub city, Addis Ababa

A thesis submitted to the school of graduate studies of Addis Ababa
University in partial fulfillment of the requirement for the Degree of Master

of Science in Road and Transport Engineering

BY:

Hailu Amare Bashaw
Advisor

Dr. Getu Segni

June, 2023
Addis Ababa, Ethiopia



Evaluation of U-turning road traffic crashes at median opening in Yeka sub city | 2023

AAIT, School of Civil and Environmental Engineering




Evaluation of U-turning road traffic crashes at median opening in Yeka sub city | 2023

DECLARATION

| the undersigned, declare that this thesis work is my original work performed under the
supervision of my research advisor Dr. Getu Segni and has not been presented as thesis

for a degree in any other universities. All sources of materials used for the thesis work

have been properly acknowledged.

Hailu Amare Signature Date

AAIT, School of Civil and Environmental Engineering Page iii



Evaluation of U-turning road traffic crashes at median opening in Yeka sub city | 2023

ACKNOWLEDGEMENTS

Primarily, 1 will thank the generous and almighty God for always being with me in a long

way of my life for support and encouragement. He is there to pave my way to reach here.

Secondly, | would like to express my special thanks and heartfelt appreciation to my
advisor Dr. Getu Segni for their exemplary guidance, valuable feedback and constant
encouragement through the duration of the thesis work. I would like to extend my thanks

to my co-advisor Jibril Akmel for his worthwhile guidance this study.

In addition, | would like to thank Addis Ababa police commission, Addis Ababa city
traffic management agency and yeka sub city traffic police office for their help in
providing me with the required traffic crash data.

Finally, I would like thank to my parents and my close friends. None of this would have

been possible without their love, support and patience.

AAIT, School of Civil and Environmental Engineering Page iv



Evaluation of U-turning road traffic crashes at median opening in Yeka sub city | 2023

ABSTRACT

Road traffic crashes occur as a result of several factors associated with the traffic
systems, such as road users, road environment and vehicles. Despite having low road
network density and vehicle ownership, Ethiopia has a relatively high number of road
traffic accident records. Consequently, Ethiopia is one of the nations across the globe

with the highest fatality rate per vehicle.

The research was based on the collected data from Traffic Police Office in year between
2017/18 and 2020/21. Field observations were also carried out to collect the required of
primary data to be performed as complement to accident analyses. In this research
Statistical analysis (multinomial logistic regression analyses) was used to decide the

relationship of dependent and independent variables

This study tries to analyze the traffic crashes, and develop a preventive strategies and
possible counter measures for the route selected as black spot area. The aim is to provide
users with an understanding of the major causes of traffic crashes and present using
several Statistical tools. In Yeka sub-city the road traffic crash become serious that many
people lost their lives, injured and loss of properties. U-turn at median opening traffic
crash was one of the most frequently occurring collisions by different causes and area of
sub city. Human error, road environment and vehicle factors are main causes of road
crashes. In the study area related to driver’s errors were 91 percent, poor weather

conditions 6 percent and other factors take about 3 percent.

The result of the study showed that higher traffic accident cause by male drivers
compared to female drivers. Also the study finds the age groups of 18-30 were mostly
affected age of drivers. From the day of the week Tuesday was the highest traffic accident
were recorded. And also accidents varies throughout the time of the day, hence times of
the day from 7:00am-8:00am, 12:00am-1:00am, and 5:00am-6:00am were the highest
accident were recorded. Improper design of cross-sectional elements like narrow Median
width, narrow median opening lengths, lack of speed limit and lack sufficient sight

distance on the road has been contribute own share for road traffic crashes in sub city.

Keywords: Traffic crash frequency, U-turn at median opining traffic crash
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ACRONYMS

AACRA-Addis Ababa city road authority

AU: Africa Union

DLT: direct left turn

LDC: less developed countries

MUT: median U-turn

RTCs: Road Traffic Crashes

SPSS: Statistical Package for the Social Sciences
TMA: Traffic Management Agency

WHO-world health organization
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CHAPTER ONE

INTRODUCTION
1.1 Back Ground

The road transport sector plays a key role in the socio-economic development of every
economy. Not only does it facilitate the smooth transportation of humans, goods and services
from origin to respective destination, but also serve as a huge source of employment which
is a critical economic indicator to development. The sector has been be devilled with quite a
number of goring tendencies through the occurrence of traffic accidents in Ethiopia. The
spate increase in these forms of road traffic crash has therefore become a worrying and
growing concern to most Ethiopians in recent times. This is as a result of the tremendous

negative effects of road traffic crash on human lives, properties and the environment.

United Nations, (2018), reports globally a road traffic crashes has been increased. According
to recent official data, road traffic accidents result in the deaths of close to 1.35 million
individuals annually. More than 3000 people die every day, and 20 to 50 million additional
individuals suffer non-fatal injuries in crashes. Around the world, these injuries represent a
significant contributor to impairments. 90% of traffic-related fatalities take place in low- and
middle-income nations, which account for 54% of global car ownership. Road traffic
fatalities are anticipated to rise to the seventh most common cause of death worldwide by
2030, accounting for an estimated 1.9 million deaths annually, unless swift and effective

action is implemented. (United Nations, 2018).

Over the past three decades, there has been an increase in the number of traffic-related deaths
and injuries in Africa. Africa had the highest global rate of fatalities from traffic accidents,
according to the 2015 Global Status Report on Road Safety. Road traffic accidents have a
variety of causes. These variables can be roughly categorized into human, vehicle, road, and
environmental variables. Combinations of these causes can result in accidents. Compared to
the other causes, the human factor appears to be the most common reason for accidents.
However, controlling the road factor is considerably simpler than controlling the human
element, and if the road factor is well assessed and highway planning is done properly, the

number of accidents can be significantly decreased. In Africa, urbanization and motorization
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are accelerating, so steps must be done to prevent accidents and safeguard society (WHO,
2018). In sub-Saharan Africa, fatal traffic accidents are the seventh most common cause of
death for men. They are the 18th leading cause of death worldwide, but the 13th among
females. Western sub-Saharan Africa has a road injury death rate for females that is over five
times higher than that of Western Europe and more than twice the global average. Half of
sub-Saharan Africa’s fatal traffic accident deaths occur in four nations: Nigeria, Ethiopia,
South Africa, and Sudan (Bahalla, et al.2014).

Ethiopia is experiencing various issues related to road safety, a report by the Ethiopian
Federal Police Commission indicates. More over thousand road users are murdered annually,
and the majority of them are employed. Since Addis Ababa is Ethiopia's capital, it is where
the majority of vehicles are found and where most road traffic collisions occur. According to
the 2021 report of the Addis Ababa Police Commission, the city's road traffic crashes are a
serious issue that requires immediate action due to the negative effects they have had on the
city's health and economic growth. 117955 accidents were reported between the years
2017/18 and 2020/21. Out this 1751 was death, 11540 all of heavy and light injured and
104664 accidents brought property damage.

According to a research in Victoria, where 42 km of a two-lane highway were converted into
four-lane split portions, collisions decreased by 30%. This study was reported on by the
National Association of Australian State Road Authorities in 2012. A study from Adelaide
was also highlighted, which compared the collision rates of four-lane highways with painted
tight medians, painted broad medians, and no medians with four-lane roadways with dividing
lines. In comparison to undivided road portions, it reduced the collision rate at the narrow-
painted median by 30%, at a narrow-raised median by 48%, and at a wide median by 54%.
As a result, separation lines with a median in between them considerably lower the collision
rate. Along with urban area roadways, medians should ideally be wide enough to protect

turning or crossing vehicles

A U-turn in driving refers to performing a 180° rotation to reverse the direction of travel. The
maneuver is referred to as a "U-turn™ because of how much it resembles the letter U. The
technique could be illegal in certain nations while being more of an extended turn in others.

In some places, roadways may occasionally be designated as "U-turn only" or even "U-turn
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permitted.” There are occasionally special U-turn ramps on split highways that allow traffic
to do a U-turn; however they are often only used by emergency and law enforcement

vehicles.

The driver chooses a pattern of driving behavior that is best appropriate for the present
driving conditions when operating a vehicle. U turns are often located in the middle of the
road and are utilized as open zones for two-way traffic movement. Vehicle u-turning habits
have a significant influence on how well traffic moves. Normally, straight cars should be
given priority over u-turning vehicles since they are more negatively impacted by traffic
congestion brought on by u-turning vehicle queues, which in turn affects the efficient flow of
traffic. The drivers cannot turn and go in the other way since there are no U turns or medians
at the necessary locations on certain road sections. Thus, the drivers usually discover
alternate routes to turn or do a U-turn in the area of the road where it is ordinarily prohibited.
Such elements significantly increase the chance of collisions with other cars (when
performing a U turn), requiring the rear vehicle to slow down or alter course. However, the
design of a dedicated U-turn is challenging since it affects both the width of the road and a
vehicle's propensity to go to the first lane, which is often a high-speed lane. (Lin,zong and
tomizuka,2014).

The removal of direct left-turns at crossroads has many benefits, making the median U-turn
(MUT) the most popular atypical intersection design in many nations today. For instance, it
might increase the intersection's capacity and decrease the number of stops required for
through traffic. U-turns lower the number of conflict spots at the intersection, increasing its
safety performance compared to direct left-turns. Additionally, crossings without direct left
turns can shorten the intersection's overall travel time, which would mean less fuel

consumption and less pollution (hashiman,Ragab and Asar,2017).

When compared to other turning maneuvers, a U-turn at a median opening is much more
difficult and dangerous. The majority of traffic accidents are caused by mistakes or poor
judgment on the part of drivers. Therefore, choosing the appropriate precautions to take in
crash-prone areas and coming up with solutions to reduce crash issues require an
understanding of driver behavior. Due to the intricacy of vehicle contact, only a few

mathematical methods for driver's gap acceptance have been discovered. As a result, the
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majority of researchers favor empirical techniques that result in operational and design

processes.

1.2. Statement of the Problem

U-turn behavior of vehicle is one of the main causes of urban traffic congestion and road
traffic crash. Theoretically, s straight vehicles should get priority to U-turn vehicles all the
time. Conflicts between U-turn cars and incoming vehicles, however, are frequent,
particularly when the U-turn vehicles are in a long line, or when drivers have reached their
limit of patience while waiting, or when the oncoming vehicles are unwilling to yield. The
speed limit, traffic signs, or traffic line markings are used by traffic managers to direct the
flow of traffic. The diverse driving talents, traits, and driving styles, however, lead the
reactions to these guidance systems to vary. So, the implementation effects of those measures
are not obvious (Wu,Sun and Li,2020).

Because road transportation is the main mode of transportation in Ethiopia, together with
inadequate road infrastructure, poor traffic laws enforcement and other causes, the rate of
road traffic accidents (RTAS) is relatively high. In Addis Ababa, the number of motor
vehicles and population growth are correlated with a rise in the number of traffic accidents..
The rise in automobile ownership together with the poor condition of the roads has resulted
in the high level of traffic safety and congestion problems. In year, 2020/21, Based on the
Addis Ababa police commission report a total of 29,448 traffic accidents occurred in Addis
Ababa and from this 458 were fatal, 1875 severe injury, 1115 slight injury, and 26,000

property cases.

Yeka sub-city one of the sub cities that occurs high number of road traffic crashes founded in
Addis Ababa. As data from Yeka sub city traffic police indicated, in yeka sub- city during
the year 2017/18 to 2020/21, 13682 accidents were registered. Out this 182 was death, 936
all of heavy and light injured and 12564 accidents brought property damage.

Numerous researches have been carried out to examine U-turn traffic crashes. U-turn
accidents at median openings are one form of traffic crashes that happens in Yeka Sub City.
U-turn at median opening crashes has a negative effect on daily activities of road users. In
the sub-city, there are frequent fatalities, significant injuries, and property damage due to

traffic crashes. This sub-city occasionally experiences an increase in the number of crashes.
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U-turn at median opening traffic crashes are now one of the issues limiting the growth of the
city's economy. Hence, to reduce the road traffic accidents problems it is important to assess
U-turn at median opening traffic crashes and different studies have applied to analyzing
traffic crashes to understand the causes of RTA in Addis Ababa but none of all below did not
consider by separate of U-turn traffic accidents at median opening. So this study fills this gap

by identifying cause in the Yeka sub-city level.

In connection with the above facts U-turn traffic crashes at median opening In Yeka sub city
have increased over the years to year. This traffic accident in sub city have great impact on
both the direct economic loses and the social lives. This observation is supported by Yeka
sub-city Traffic Police Office crash statistics which shows that 536 accidents occurred in the
years between 2017/18 to 2020/21, which cost Birr around 8,599,367 for property damage.

It is reasonably essential to investigate the major cause and socio economic impact of U-turn
at median opening traffic crash in order to give the proper measures for this problem that are
Identifying causes of traffic crash at median opening. So this study fills gap by identifying
cause in sub-city level and give essential step towards minimizing risks observed on Yeka
sub-city road.

1.3 Objectives
1.3.1 General objectives

» The general objective of this research To evaluate U-turning road traffic crash at

median opening in yeka sub city
1.3.2 Specific objectives
» To identify the major causes of road traffic crash at U-turning median opening
» To analyze the socioeconomic impacts road traffic crash at U-turning median opening

» To Propose possible countermeasure that help to minimize the level of road traffic

crash

1.4 The fundamental important research questions
In order to find the expected result and to have some modification or upgrade on the raised
issue the researcher must give intelligence research question. To meet the objective of the

research the followings are the expected research questions
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1. What are the major causes of road traffic crash at U-turning median opening?
2. What are the socioeconomic impacts of road traffic crash at U-turning median opening?
3. What are the possible countermeasures that help to minimize the level of U-turning

median opening road traffic crash?

1.5 The Scope of the Study

The scope of the study was limited in Addis Ababa yeka sub-city which has a record one of
high traffic crashes rank in the city. They have different factors of crashes, such as drivers’
and pedestrians’ factor, mechanical factor of vehicles, road environment, defect of road
design and maintenance were the most frequently cause of traffic accident. This study
focuses on the evaluation of U-turn traffic crashes at median opening at yeka sub city. RTC
data and information of 4 years (2017/18 — 2020/2021) which is collected from the RTC

archives of yeka sub city Traffic police department

1.6 Limitation of the research

Since, to evaluate U-turning traffic crash at median opening the limitations to this study are:-

> Due to lack of finance and time constraints, the research focused only single sub-city.
> Secondary data are collected from traffic police office. So, Lack of organized data

from the concerned governmental organization.

1.7 Significance of the research
The study's findings may be crucial for understand in depth the complex nature of the U-
turning at median opening road traffic crasahes along the selected sub city. For estimating the
operational effects of U-turns, there are still no widely accepted theories or methods. As we
all know, U-turning movements are considered as left turns for estimating the saturation flow
rate. So, the outcomes of this study have both practical and theoretical contribution.
In the case of theoretical contribution this study are: -

» It would contribute its own share for policy development as needed, and accordingly,

other researchers can use it as supporting evidence.
» The findings obtained from the study would be helpful to gain information and

knowledge about the patterns of road traffic crash in the sub city.
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» This study will be used as reference to those researchers who want to conduct future

detailed studies on RTC at U-turn median opening and other related issues.

The increasing of car and inadequate road infrastructure are factors that contribute to traffic
accidents involving U-turns at median openings. So practical contribution or the findings of

this study help to:-

> It used as a starting point to design countermeasures for the reduction of the
frequency of the occurrence of road traffic crash.

» Additionally, the results would empower law enforcement at all levels of accountable
government agencies to promote road upgrades, car inspections, and launch initiatives
to educate the stakeholders.

» Identify contribution of U-turning at median opening for traffic crash in the selected
sub city (yeka sub city) and give possible suggestion and recommendation how to
minimize traffic accident.

> It also gives importance information to the government, municipal authorities and the
community in the city to determine the need for road improvements.

» The knowledge gained from this study has assisted in raising awareness and
encouraging engagement among professionals, drivers, and other road users in the

Yeka sub-city to reduce traffic crashes.
1.8 Organization of thesis

There are five chapters in the paper. The first chapter of the paper is an introduction that
includes back ground to the problem, statement of the problem, research questions,
objectives, scope, and organization of the report and limitation of the research. Chapter two

reviews earlier studies under taken on the topic related to this study.

In chapter three the methods are fully described. In this chapter firstly the study area is
clearly explained and then study area map is drawn, secondly method to be used in order to
collect the traffic data and road condition data is clearly stated, and finally the method used in

order to analyze the collected data is clearly described.

In chapter four results and discussion section, firstly the distribution of road traffic crashes

along the selected sub city were described, then fatal accidents, injury and crashes are
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analyzed based on vehicle type, time of the day, drivers age and other so on relations. Also
relation of dependent variable and independent variable are analyzed by using multinomial
logistic regression. Secondly the socio-economic impacts of U-turn at median opining traffic
crashes are clearly stated. Thirdly the cause of the accidents was identified based on the
traffic data. Finally, the countermeasures to be applied were identified by undertaking cause

of U-turn at median opining vehicle crash.

The final chapter is chapter five. In this chapter conclusion and recommendation was made

based on the analyzed result.
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CHAPTER TWO
LITERATURE REVIEW

2.1. Concept of road traffic crashes

Crash is a sudden phenomenon or happening unexpectedly by chance or probability. Road
traffic crashes are any vehicle accidents occurring on a public highway. It includes collision
between vehicles and animals, vehicles and pedestrians, or vehicles and infrastructures.
Single vehicle accidents, which involve a single vehicle, which means without other road
users, are also enclosed (Fora, 2017). According to Alebachew (2019), who cited Alister and
Simon's definition, a personal injury on a public highway (including footways) involving at
least one road vehicle or a vehicle colliding with a pedestrian and that becomes known to the
police within 30 days constitutes an crashes. In this regard, road traffic collisions are
described as sudden occurrences on public roads that resulted in fatalities or significant
injuries to road users, as well as the involvement of at least one vehicle. So, RTC is defined
as a crash between vehicles and pedestrians, vehicles and animals, and vehicles with

infrastructures and buildings.

The Economic Commission for Europe (ECE) provides the widely recognized theory for
RTCs. Road traffic collisions (RTCs) are incidents that include at least one moving vehicle
and result in one or more fatalities or serious injuries while taking place on a public highway
or street. Road traffic accidents that occur on the highway cause more deaths and injuries
today than any other type of mishap. According to current study, 50 million people are
injured and 1.2 million people die each year due to traffic accidents globally (Ghazi, 2012).
90% of traffic accidents happen in poor nations, and more than 50% of victims worldwide
are aged between 15 and 44 (Ghazi, 2012).

Road traffic safety is the method and procedures used to lessen the possibility that a person
utilizing a road segment, including pedestrians, bicycles, motorists, passengers, and goods,
would be killed or seriously injured (Ding Jianmei & PEI Yulong, 2016). Lowering the
amount of fatalities, serious injuries, minor injuries, and property damage is the main goal of

the best traffic accident prevention strategies. Highway segments designed with road safety
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in mind can create an environment that assures restricting vehicle speeds within the human

tolerances for serious injuries and deaths wherever conflicting points exist. (Achuta, 2013)
2.1.1 Road Traffic crashes globally

According to the report, (WorldBank, 2012), there are about 53 million cars on the world's
road in 1990. The number increased by roughly 9.5 million cars on average in every year.
According to a World Bank assessment, there are already 1.4 billion vehicles on the planet.
Seventy percent of these are located in Japan, Western Europe, and North America. 22% of
the population resides in Latin America, Asia, and Eastern Europe. The remainder is divided
among the remaining nations. Road traffic accidents are the number one killer of young
people worldwide, especially those between the ages of 15 to 29 who are most productive
(WHO, 2015)..

Since 2010, there has been a little disparity in the regional rates of deaths due to road traffic
collisions and the actions used to address them (WHO, 2015). African regions continue to
have the greatest prevalence of traffic accidents, while European regions have a rate that is
significantly lower than the worldwide average (9.3 per 100,000 people compared to 17.4
globally). However, there was still a significant disparity in rates within certain locations
(WHO, 2015). The rate to some of the Western Pacific region's high-income nations, such as
Australia, is one of the lowest in the whole globe. However, several of the middle-income
nations in the area have rates that are higher than the global average 24 per 100,000 (WHO,
2015).

One of the leading causes of fatalities, injuries, and disabilities worldwide, in both developed
and developing nations, is traffic accidents. According to a rough estimate, 95 persons are
badly injured or rendered permanently crippled in traffic accidents every minute, with 95
more suffering fatalities. Deaths and injuries from traffic accidents cause significant
economic losses as well as severe physical and emotional anguish. Traffic accidents harm
developing nations far more than they do industrialized nations. Statistics from the World
Health Organization (WHO) show that in poor nations, automobile accidents were
responsible for 75% of fatalities. According to a recent statistics estimate, vehicle traffic

accidents cause the deaths of close to 1.3 million people annually. More than 3000
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individuals die every day, and more than half of these deaths result in 20 to 50 million

additional non-fatal injuries. (United Nations 2018)
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Figure 2.1 Road traffic crashes by country (per 100,000 people)
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Source: World Health Organization (2018)
2.1.2. Road Traffic crashes in Ethiopia

In Ethiopia, using the road has become common mode of transportation. Road transportation
is used to run more than 90% of the whole transportation system. Due to the rising traffic
volume, the coexistence of cars and people on the roadside, as well as other underlying
reasons, road transport safety in Ethiopia became a significant concern. Even though the
government has made a significant effort to build roads, on-street collisions remain the most
prominent issue with Ethiopia's road transport system. Additionally, there are no all-inclusive
safety measures in the road infrastructure. Due to the improper safety considerations made
during planning, design, and construction, the flaw in the road segment of the road network
is plainly visible and understandable. In the end, these circumstances exacerbate the severity
of road crashes. Additionally, cases involving drivers and pedestrians are the biggest issues.
Speeding, improper stopping, lack of attention, using a mobile, being under the influence of
drugs, improper turning, violating traffic laws, and failing to give priority are the main

causes of road traffic crashes. (Alamirew and Alemayehu, 2019)
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Road traffic crashes, the 10th leading cause of death worldwide, were rated 13th in Ethiopia.
According to a research by the Swedish Medical University, traffic accident fatalities in the
nation account for 70 to 100 deaths per 10,000 cars, or an average of one person is Killed in
an crashes every five (WHR, 2012).

2.1.4. Road Traffic crashes in Addis Ababa

According to a worldwide population analysis from 2019, Addis Ababa is the largest city in
Ethiopia. In the not too distant future, its population is projected to approach 6.5 million
people, and it experiences up to 25,000 traffic accidents annually. As the population and the
number of cars have grown, there have been more traffic crashes and fatalities in the city of
Addis Ababa. From 395 in 2007 to 480 in 2019, Addis Ababa traffic deaths have steadily
grown. The majority of the fatalities have involved pedestrians. This is brought on by a
confluence of extremely high pedestrian traffic and inadequate pedestrian safety measures.
According to Addis Ababa annual road safety report for 2017, 82 percent of traffic fatalities

were pedestrians, and of these, 70 p ercent died while crossing a road.

Road traffic crashes know a day becoming a major problem developing country. Different
studies show that Ethiopia has one of the highest road traffic crashes per vehicle in the world.
According to A.A city traffic management agency the past four years collected Road Traffic
Accident data in Addis Ababa City are shown below in table.

Table 2.1: Road Traffic crashes in Addis Ababa City from 2017/18 to 2020/21

No | Types of traffic
crash
year
2017/2018 2018/2019 | 2019/2020 | 2020/2021 | sum

1 Death 456 458 448 389
2 Serious injury 1903 1875 1847 1824
3 Slight injury 1074 1115 908 994
4 Property damage | 24928 2600 25854 27882

sum 28361 29448 29057 31089
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As a result of the high number of road traffic collisions (RTCs) in our nation, where roads are
the primary mode of transportation, they are the top cause of fatalities in Addis Ababa. Poor
road infrastructure, poor enforcement of traffic laws, and other issues may also have

contributed to this disaster.
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Figure 2.2 Road Traffic crashes in Addis Ababa City

From the above figure indicates that in Addis Ababa City Road traffic accident becomes
increasing from year to year and time to time. In 2017/18, (28361), 2018/19, (29448) and
2019/20, (29057), 2020/2021, (31089) crashes are occurred in Addis Ababa City.

2.2 major cause of road traffic crashes

The causes of road traffic crashes are multi factorial. Generally, factors causing road traffic
accidents are classified as human behavioral factors, vehicular factors , road geometric cross-
sectional element design factors and the driving environment (environmental factor),
(L.Zheng, K.Ismail, X.Meng, 2014)

2.2.1. Human factors

According to J. Ambros, R. Turek, and J. Paukrt's (2014) suggestion, driving is a complicated
activity in which a number of factors interact with one another while also varied in their
levels of reliance. Driver mistakes in judgment, ignorance, incompetence, breaking of the
law, carelessness, use of drugs or alcohol, exhaustion, usage of crash helmets and safety

belts, and knowledge of applying the design speed are all potential causes of traffic
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accidents. These are all seen as examples of human mistake. In practically every country in
Africa, pedestrians make up the biggest share of fatal traffic accidents with rates range from
31% in Zimbabwe to 51% in Ethiopia (WHO, 2016).

Studies in Addis Abeba and Abidjan found that there were a staggering 90% and 75% of
pedestrian fatalities, respectively. About 32% to 46% of traffic accidents include passengers.
Together, passengers and pedestrians account for more than 80% of all traffic deaths,
(Elizabeth. K, 2015).

According to the WHO (2016), South Africa has the highest percentage of traffic deaths
among sub-Saharan nations (22%). Risks of collisions between walkers and bicycles are
generated by a complex interplay of several elements. In low-income nations, there is little to
no provision made for pedestrians and bikers (WHO, 2017). Many human behavioral,
vehicular, and geometric cross-section design elements, including those from Kenya,
Uganda, Ethiopia, Tanzania, Ghana, South Africa, and Zimbabwe, have been implicated in
the majority of road traffic crashes, according to reports from these and other nations.
(Achuta,2013).

Major factor of for Road Traffic crashes related to Human factors are: -

» Drink Driving

Non-Use of Seat-Belts

Choice of Less Safe Forms of Travel
Speed

Age of Drivers

The Use of mobile

» Lack of Road User Information and Campaign

vV V V V V

Drink Driving

In many nations across the world, drunk driving is one of the main causes of road traffic
accidents. For instance, according to (WHO 2009; WHO 2010), between 10 and 32% of fatal
accidents are caused by drunk driving. According to WHO (2004), drivers and motorcyclists
are more likely to be involved in a collision if their blood alcohol level is higher than zero.
The chance of getting involved in an accident begins to rise dramatically for the general
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driving population as the blood alcohol concentration rises from zero at a blood alcohol level
of 0.04 g/dl Young individuals who are inexperienced drivers and have a blood alcohol level
of 0.05 g/dl are 2.5 times more likely to crash than more experienced drivers. A blood
alcohol level of 0.10 g/dl will result in a crash risk that is three times higher than that of 0.05
g/dl, which is the standard limit in high-income nations. There will still be twice as much
danger as at 0.05 g/dl even if the legal limit is 0.08 g/dl. Drivers who are intoxicated put

pedestrians and users of motorized two-wheelers at danger..
Non-Use of Seat-Belts

By utilizing seatbelts, several lives may be spared every year. Many drivers still do not
understand the importance of seat belts in saving their own lives as well as the lives of their
passengers. This fact is complicated by the fact that, although being worse in the majority of
poor nations, it is common in some of the most industrialized nations to see drivers operating
vehicles on public highways without using seat belts. According to WHO (2010), 397 lives
or 9% of all fatalities could have been spared in France in 2007 if every passenger and driver
had worn a seatbelt, where the wearing rate is among the highest. Wearing seatbelt was
correctly used; it would reduce the risk of fatality among front seat passengers by 40-50%

and among the rear seat car occupants by 25-75%.
Choice of Less Safe Forms of Travel

Many travellers choose less secure modes of transportation for a variety of reasons. If the
passengers could get to their location via any mode of transportation, it wouldn't matter.
However, a number of researches conducted in many parts of the world shown that terrible
RTA incidents increase in correlation with travel safety. According to WHO (2004) report,
compared to rail, aviation, and maritime transport, "road travel scores by far the highest risk
in most nations considering practically every measure of exposure."

Speed

The primary cause of road injuries is the speed of moving cars. Both collision risk and crash
size are impacted by speed. Accordingly, recent research has shown that both the quantity
and seriousness of injuries increase with speed. For instance, a research presented at WHO
(2004) demonstrates that the risk of serious and fatal damage increases with increasing

impact speed. The same WHO analysis from 2004 demonstrated that a driver has less time to

AAIT, School of Civil and Environmental Engineering Page 15



Evaluation of U-turning road traffic crashes at median opening in Yeka sub city | 2023

stop and avoid an accident the faster a vehicle is traveling. Typically, stopping an automobile
traveling at 50 km/h takes 13 meters, but stopping a car traveling at 40 km/h takes less than
8.5 meters.

Age of Drivers

The conduct of drivers and the level of their concentration are influenced by their age. In a
similar vein, David et al. (2005) asserted that the predicted crash rate for male drivers aged
25 and older was at least three times higher than that of male drivers aged 16 to 20 (WHO
2004). Teens have a far higher risk of being in a fatal collision than senior drivers. With
increasing driver age and experience, the chance of collision casualties decreases at
practically every blood alcohol level. In addition, research on drivers died in traffic collisions
determined that adolescent drivers, at all levels, had an accident risk greater than five times
higher than that of drivers aged 30 and older.

Non-Use of Helmets

The severity of RTC can be significantly decreased by wearing helmets. Nonetheless, a
number of motorcyclists in various nations throughout the world are enjoying their trip
without wearing helmets until the severe consequences of doing so start to affect their life
The Use of Hand-Held Mobile Telephones

Unexpected RTC concerns might arise from using a cell phone while driving. According to
WHO (2004), using a hand-held mobile phone while driving may have a negative impact on
physical, perceptual, and decision-making skills.

Lack of Road User Information and Campaign

Road users should get the information necessary to travel safely through formal education
and personal experience. However, one or more of the variables causing risky behavior and
road tragedies may be a lack of awareness of traffic laws, traffic signs, automobiles, and
other components.

2.2.2 Road

According to Peden M. et al. (2014), the primary significance of road geometric cross-section
design is to satisfy the requirements of drivers, vehicles, goods, and passengers, such as
safety, comfort, and efficiency. The characteristics that are often taken into account include

sight distance, horizontal curvatures, slopes, and junctions. The psychology and behavior of
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the driver, the qualities of the vehicle, and the characteristics of the traffic, such as speed and
volume, all have a significant impact on the design of these elements. The decrease of traffic
collisions and the severity of such collisions are facilitated by proper road geometric design.
As a result, the goal of road geometric design is to maximize safety while also ensuring that

road traffic operating systems operate as efficiently as possible (Guyu. F, 2011).

Major factor of for Road Traffic crashes related to Road factors are: -
» Road alignment
v" Horizontal alignment
v" Vertical alignment
» Curve radius
» Sight distance
» Grades
» Cross-section elements
v Lane Width
v" Shoulder width
v" Medians

2.2.3 Vehicle

According to D. Gettman L.'s (2018) journal paper, one of the causes of fatalities and injuries
to people is cars. If a vehicle were to collide with a pedestrian at its design speed, the power
of the impact would be greater the more mass it had, causing more injuries. As a result, it's
probable that drivers of tiny, fast cars are more prone to swerve through traffic, switch lanes,
overtake other cars, or even round turns and curves faster Vehicle accidents may be a factor
if they cannot be prevented due to technical issues, such as poor road conditions or failure to
follow,(Wantigli. J, 2013).

In 2017, the Department of Transportation reported that 5% of vehicle problems result in
traffic accidents, and 13% of these incidents are linked to either a human element or the

driving environment.

2.2.4 Environment
Transportation crashes may also be influenced by the meteorological and environmental

factors. Alister and Simon (2011) provided evidence in support of this claim (David et al.,
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2005). As an example, wet pavement decreases friction, and flowing or standing water that is
more than 1/8" deep can cause a vehicle to hydroplane. Numerous accidents have happened

while there was smoke or fog, which can make it difficult to see.
2.3. Types of road traffic crashes

Worldwide, there are no clear-cut, standardised classification methods for traffic accidents.
Some of the countries record only simple documents classifying crashes as a serious injury
and minor injuries or as a total injury and property damage. According to (Hobbs, 2014) and
(Bitew, 2016), it was challenging to compare the country-specific statistics on road traffic
crashes since various nations did not utilise the same criteria. For instance, various nations
define death differently. For instance, deaths within 30 days in Britain, at the scene in
Portugal, within 24 hours in Spain, within 6 days in France, within 7 days in Italy, and within
a year in the United States are all distinct definitions of death. Among these, the definition
within 30 days is mainly accepted and the case is true as in Ethiopia. According to Chang, I.
& Kim, S. W.'s (2012) approach, traffic incidents are categorized based on their severity,
emphasizing whether they result in a person being killed or wounded, as well as as deaths,

serious injuries, light injuries, and property damage.

Crash testing helps reduce fatalities during traffic crashes. This article describes the various
types of traffic accidents that can happen on the road. Traffic crashes occur when a vehicle
collides with another vehicle. RTAs caused by road obstruction, pedestrian, crossing or
lingering animal or a stationary obstruction such as tree or utility pole and etc. The common

kinds of traffic crashes can be committed on the roads are: -

» Head-on collisions

sideswipe collisions

Side-impact collision or Angle collision
Rear-end collision

U-turn

left-turn and

Single car crash

V V V V V V VY

Single car crash
» right-turn collisions
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Head-on collisions: - This type of accident is when the front ends of two vehicles hit each
other in opposite direction. Crashes involving head-on accidents in traffic are frequently
deadly. It's essential to pay attention to traffic signs, street conditions, and stay in your lane if
you want to prevent crashes of this nature.

Rear-end collision: - A rear end collision occurs when one car hits the rear of the car in
front of it. A rear end accident often occurs when the car in front abruptly slows down or
when the car in back suddenly picks up speed. These are typically brought on by driver
indifference or distraction, tailgating, panic stops, and decreased traction because of erratic

weather-related road conditions.

Sideswipe collision: - Sideswipe collisions are collisions involving the adjacent sides of two

vehicles. Sideswipe contacts usually result only to cosmetic damage.

Side-impact collision or Angle collision: - Side impact collisions occur when the side of a
vehicle hit by the front or rear of another vehicle. Side- impact collision cause more serious
injuries and more extensive car damage. However, depending on how trustworthy a vehicle's
safety features such as air bags, crumple zones, and the design and materials of the vehicle

are, injuries and damage may be severe..

Left-turn collision: - the obligation placed on drivers of moving cars while making a left
turn into a road. The most frequent form of crash involving motorcycles is one that occurs
when a left turn is made. Drivers sometimes overlook approaching motorcycles or mistake
them for faraway cars. Drivers have a legal obligation to yield to oncoming traffic when

turning left, whether from a driveway, side street, or from an opposing traffic lane.

Right-turn collision: - Right turns crashes are a frequent problem for trucks. When other
automobiles squeeze into the space along your vehicle's right side, accidents can happen. The

other car can be making a right turn or trying to pass on the right.

Single car crash: - There are many different kinds of single-vehicle crashes. They happen
when a car collides with things like poles, trees, fire hydrants, and walls. They could
occasionally include pedestrians and other defenseless bystanders. Driver and passenger
injuries, pedestrian injuries, and frequently significant property damage ensue from single-

car incidents.
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Multi-vehicle collision: - The term "pile-ups™ is occasionally used to describe multiple-
vehicle incidents, which frequently happen on major highways and motorways. They are the
most deadly collision types and include a large number of automobiles. Vehicles are hit more
than once, according to the World Road Transport Crash Report, and it may be challenging

to escape and pinpoint the reasons of these crashes.

2.4 U-turn Road Traffic Crashes

2.5.1 Definition of U-turn

U-turning is turning your car 180 degrees onto a street that goes in the opposite direction.
Drivers make U-turns to go back in the direction they came.

U-turn facilities are used as open areas for two-way traffic flow on the road, often set at the
entrance of intersection or the middle of road section. U-turn behavior has a big influence on
how well traffic moves. Theoretically, straight-ahead cars ought to always have the right-of-
way. Conflicts between U-turn cars and incoming vehicles, however, are frequent,
particularly when the U-turn vehicles are in a long queue, or when drivers have reached their
limit of patience while waiting, or when the oncoming vehicles are hesitant to surrender. The
speed limit, traffic signs, or traffic line markings are used by traffic managers to direct the
flow of traffic. However, due to the various driving styles, characteristics, and ability, the

reactions to these guiding strategies vary (Wu,Sun and Chen,2020).

Only when there is a U-turn authorised sign at a traffic signal is it legal to conduct a U-turn.
Even if other cars are facing a give way or stop sign, you still need to yield to all other
moving vehicles and pedestrians when doing a U-turn. If there is a no U-turn sign, you are
not permitted to do a U-turn at junctions without traffic signals or at breaks in the center
island of the road (Wang, 2019).

You must also not do a U-turn:
» across a single or double continuous center line
> across a continuous center line to the left of a broken line

» Over a painted island in the center of the road (Wang, 2019).
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2.5.2 U-turn Median opining traffic crashes

Median is a section of road which is located in the middle of the road and not used for
vehicular traffic. he median's primary purpose is to divide opposing-direction traffic and
lessen car collisions. The median also serves as a deceleration/acceleration lane for right
turns and U-turns as well as a speed change lane. In essence, cars turning around at a median
opening are slowing down, which will disrupt the flow of traffic in the same direction.
However, because to the road geometry's low radius and restricted maneuver area, cars are
unable to conduct a direct U-turn. This condition leads other vehicles to be impaired or even
stopped either from the same direction or the opposite (Romadhon, Nurkkamal, 2019).

To increase safety and reduce travel times, several state and municipal transportation
authorities are thinking about adding non-traversable medians to multilane arterial roadways.
Because they and their clients could be denied the chance for straight left-turn access to or
from their land, business and property owners frequently oppose such changes. Such places
need other routes to be used, some of which may require U-turns at neighboring median
opening (Potts, 2004)

The major goal of modeling the U-turn median opening capacity is to establish relevant
correlations between the capacity and a variety of traffic and geometric parameters. The
created model should be simple to use in real-world applications and predictive in various
traffic scenarios. In order to assist traffic turning maneuvers, median openings are
constructed. Some unlawful movements are not allowed at intersection sites as part of the
traffic management system, notably along split arterials, in order to enhance intersection
operation. Most of the time, distinct U-turn median openings can support such little
movements. When compared to turning at junctions, U-turning in median openings is far
riskier and more difficult (Kumar,2015).

Most of the time, distinct U-turn median openings can support such little movements. The U-
turn movement at median openings is far more difficult and dangerous than turning motions
at junctions. The speed of the opposing traffic stream is often rather high, thus the turning
vehicle must wait before turning at a modest speed. Therefore, before doing the U-turn, the
turning vehicle needs a considerable space in the opposing stream. Evaluating traffic

operation of turning motions is one of a traffic engineer's most crucial responsibilities. In
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reality, there are no particular rules for evaluating the capacity and delay of a U-turn
movement at median openings in the 1994 Highway Capacity Manual 2 (HCM), which offers
techniques and models for estimating capacity and delay for various movements at signalized
crossings. Due to this, a capacity estimate for U-turn movement at median openings was
created. (Al-masaed, 1999).

|
|

Figure 2.3 U-turn Movement median opening

2.5 ldentification of road traffic crashes at u-turning
The U-Turn remains one of the most dangerous driver maneuvers on roads worldwide.
Every day, paramedics treat patients with serious trauma from accidents that may have been
avoided if the impulsive choice to do a U-turn in traffic had not been made. We are all
aware that most of the time it is against the law to do a U-turn; doing so puts both the life of
the driver and other road users in grave danger. In this part, we'd want to concentrate on the
U-Turn to raise awareness and maybe avert many more collisions (Matuszak,Nowak and
Zabinska ,2019).

The driver serves as both a controller and a crucial arbiter of the quality of the path being
taken when driving on the road. Driver-vehicle-road system is the sequence that driving
behavior researchers follow. Due to the differences in driving habits, emotions, and
experiences among drivers, the driver is the weakest link in the driver-vehicle-road system.
Additionally, certain situations display distinguishable behaviors, often known as driving
styles. On the basis of the vehicle's operation behavior, the characteristics of the drivers are
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determined. When operating a car, the driver chooses a pattern of behavior that is most
appropriate for the road's conditions at the time. U turns are typically located in the middle
of the road and are used as open zones for two-way traffic movement. Vehicle u-turning
habits have a significant impact on how well traffic moves. Normally, straight cars should
be given priority over u-turning vehicles since they are more negatively impacted by traffic
congestion brought on by u-turning vehicle queues, which in turn affects the efficient flow
of traffic. The lack of U turns or medians at necessary intersections prevents automobiles

from turning and proceeding in the opposite direction (Hummer and Rao, 2017).

2.5.1 Major Causes of vehicle collision in u-turning

Making a U-turn in a busy place may be risky and perhaps even against the law. When a
driver does a U-turn, the danger of a collision with an incoming vehicle greatly rises. When a
car collides with a motorbike, these incidents may be very hazardous. The rules for sanctions
change from one nation to another if you or someone close to you was hurt by a vehicle who
made a careless or reckless U-turn at an intersection or in the middle of the road. The Causes

of U-turn accidents include but are not limited to:

» Making a U-turn improperly: Making a U-turn from the incorrect lane or without
watching for oncoming vehicle are both examples of improper U-turning type that
observe in road.

» Failing to obey traffic laws: Drivers often make a U-turn when U-turns are
prohibited.

» Speeding: Making a U-turn while speeding of vehicle could cause the driver to lose
control of the car and it became one cause and crashes.

» Adverse weather: When making a U-turn, poor weather conditions like fog, ice,
snow, sleet, or storms can limit a driver’s visibility or reduce traction, which can lead

to crashes when making a U-turn.

2.5.2 Types of U-Turn Road traffic crashes
There are some common U-turn crashes type needed to be aware of. Using caution and being

a defensive driver could help to avoid such type of crashes happen in road:

» U-turning driver fails to make a sharp enough turn and sideswipes a car in the lane

next to the one he or she was turning into
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> Because the driver of the U-turning vehicle did not have enough time to complete the
turn, the vehicle was struck in the side by an approaching vehicle.

» U-turning driver stops or reverses in the middle of road section turn and gets rear-
ended by a car behind of the driver

» U-turning driver goes into oncoming traffic and gets into a head-on collision

» U-turning driver sets off a chain reaction that results in multiple collisions with

oncoming traffic and/or cars behind him or her (Hummer and Rao, 2017).

2.6 Economic and Social Impact of Road traffic crashes

All countries in the world are currently affected by RTC. Although the effects of RTC vary
from one country to the other, from nation to nation, it should be everybody’s concern. Some
of the major impacts of RTC discussed by different organizations and scholars are conversed
in the following sub-sections.

2.6.1Economic Impact
The financial well-being of several countries is now declining as a result of traffic accidents.
In this regard, it is recommended by (Naci, H., D.Chislom, et al., 2008) that the cost of road
collision injuries be calculated as a percentage of Gross National Product (GNP), with low-
income nations accounting for about 1%, middle-income countries for 1.5%, and high-
income countries for 2%. The projected US$ 518 billion direct economic costs of traffic
accidents worldwide surpass the whole amount of development aid annually in low-income
countries, where the losses are estimated to be US$ 65 billion. The economic cost of road
crashes has also been estimated to be as high as US$ 24.5 billion in Asia, US$ 19 billion in
Latin America and the Caribbean, US$ 9.9 billion in Central and Eastern Europe, US$ 7.4
billion in the Middle East, and US$ 3.7 billion in Africa (Naci, Chislom et al., 2008). The
economic impact of RTA is significantly greater when we travel to Ethiopia. Given that the
projected yearly cost of RTAs in Ethiopia is over £40 million, (Persson, A., 2008) have

emphasized how significant the economic impact of RTAs is for Ethiopians.

2.6.2 Social Impact

The effects of RTC are also demonstrated by their influence on social elements of life.
According to (WHO, 2004), young adults between the ages of 15 and 44 account for almost
50% of global mortality from traffic-related injuries, and rates for this age group are greater
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in low- and middle-income countries. Males made up 73% of all fatalities in traffic accidents
in 2002, and their overall rate was over three times higher than that of females: 27.6 per
100,000 people compared to 10.4 per 100,000 people. Regardless of economic level or age
group, road traffic death rates are greater for males than for women in all locations. Males in
low- and middle-income nations in the WHO Africa Region and WHO Eastern
Mediterranean Region often have the highest incidence of fatal traffic injuries worldwide.
The disparity in death rates between men and women is likely due to both exposure and risk-
taking behavior. Male morbidity rates are much greater than female morbidity rates.
Additionally, people between the ages of 15 and 44 accounts for nearly 60% of the Disability
Adjusted Life Year (DALY) lost due to road traffic injuries globally

According to (WHO, 2013), there are apparently significant regional differences in the
number of people killed in motor vehicle accidents. The probability of dying from a traffic-
related injury is lowest in the European Region (10.3 per 100,000) and greatest in the African
Region (24.1 per 100,000). 59% of traffic fatalities worldwide are committed by people
under the age of 44. Men make about 77% of all fatalities in motor vehicle accidents. In a
similar vein, Naci, Chislom et al. (2008) support this claim by noting that "road crashes kill
and maim the most productive segments of the population; worldwide, in 1998, 51% of
fatalities and 59% of disability-adjusted life years lost as a result of road traffic injuries

occurred in the most productive age groups."

According to the World Health Organisation (WHO), despite having just roughly 48% of the
world's registered automobiles, low- and middle-income nations account for over 90% of all
traffic deaths. In the next 15 years, the WHO projects that 2.4 million people might lose their
lives in traffic accidents yearly if no prompt action is done. This paper further exhorts that,
given these figures; road traffic injuries must be considered one of the most significant health
issues in low- and middle-income nations, along with ailments diarrhea, malaria, HIV/AIDS

and tuberculosis.

2.7 Summery of the Literature
he review of the literature lays the groundwork for the author's original study by providing a
context for comparison and references to the present global and Ethiopian conditions

regarding road icrashes. Traffic crashes occur when a vehicle collides with another vehicle
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and it also caused by road obstruction, pedestrian, crossing or lingering animal or a stationary
obstruction such as tree or utility pole. Vehicle rear end collisions, side impact collisions,
sideswipe incidents, head-on collisions, left-turn, right-turn, and U-turn collisions are among
the frequent types of traffic accidents. In Ethiopia, the present transportation condition is also
getting worse, which is leading to many types of traffic accidents. The number of people
using the roads throughout the globally and in Africa occasionally rises. The severity of
traffic accidents is also getting worse at the same time due to factors including increased
vehicle demand and population growth.

U-turning traffic moves through intersections more slowly than left-turning traffic, which can
be dangerous for both traffic flow and intersection safety. It may be necessary to forbid U-
turns at crossroads with a lot of movement that they obstruct. A left-turn movement's
capacity will be reduced by slower moving U-turning vehicles. It is possible for drivers doing

a U-turn during a legal left-turn phase to obstruct oncoming traffic

The receiving lane width and the median should work together to support the design vehicle's
turning radius. A smaller turn radius will result in slower U-turning vehicle speeds and
longer following vehicle delays. Especially at crowded crossroads, it is often preferred to
forbid U-turns due to the detrimental impact they have on intersection capacity and safety.
Compared to left-turning cars, u-turning vehicles have a bigger operational impact on

subsequent vehicles.

By possible problem identification techniques, the main factors for the world, African and
Ethiopia roads traffic crashes occurrences are identified by specifying the risk factors and
road traffic exposure drivers. These factors where categorized in the review survey literature

as the road users, vehicles and environments.

The literature's detailed explanation and synthesis of the drivers' and traffic safety
management that helps in the probable strategies of the counter measures to solve the main

problems by relating the current situation of the study site with the reality of the literature.

In the state of the art and the current circumstances of the traffic crashes at U-turns were
discussed. A number of crashes in this sub-city are increasing from time to time. Now a day’s
traffic crashes U-turning become threat in the city economy growth in Addis Ababa. Hence,

to reduce the road traffic accidents problems it is important to assess the performance U-
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turning at median opening in order to make the traffic flow smooth and effective. Therefore,
this thesis addresses problems involving U-turn crashes at median opening in Addis Ababa

yeka sub-city and become by one of the source information related to U-turning at median

opening in sub city
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CHAPTER THREE
RESEARCH METHODOLOGY

3.1 Study area
The study area located in Addis Ababa yeka sub city on evaluation of U-turning road traffic
crashes. Addis Ababa is the capital and largest city of Ethiopia. According to the 2007
population census, it has 3,384,569 residents, with a 3.8% annual growth rate. This number
has grown from the 2,738,248 estimate that was first released, although it still seems to be
considerably understated. People from many parts of Ethiopia live in the city. Nearly in the
middle of the country, the city is situated at an elevation of 2,500 metres (8,200 feet) on the
foothills of Mount Entoto.

There are 99 kebele and 10 subcities in Addis Abeba. According to the Addis Ababa city
website from 2017, the 10 subcities are Addis Ketema, Akaky Kaliti, Arada, Bole, Gullele,
Kirkos, Kolfe Keranio, Lideta, Nifas SilkLafto, and Yeka. This research looked at U-turning
traffic collisions near median openings in the Yeka sub-city of Addis Abeba. The Yeka Sub-
City is situated in the city of Addis Abeba's Northeast. The sub-city has an overall size of
85.98 km2, and each km2 has a population of 4,284.9. Additionally, there are 368,418

people living in the region as a whole.
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Figure 3.1 Location of study area
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3.2 Study design

A descriptive and analytical design method was used in this study. The descriptive type of

research was considered to be an appropriate method to investigate the status, causes, and

remedial measures of road traffic crashes, and the analytical approach was used to analyze

different traffic crashes that occurred on the road related to different factor and parameter.

The data type used was both primary data (identification of black spot location and

observation) and secondary data of analysis (Road traffic crashes data, ERA manual and

other document). So, study design indicates each procedure followed by the researcher from

problem identification up to final documentation.
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3.3 Sampling techniques

There are ten sub-cities in Addis Ababa. The study employed purposive sampling
techniques to select Yeka sub-city. According to Addis Ababa police commission report in
the year 2017/18 to 2020/21 from 10 sub cities Yeka sub-city is one of the higher traffic
crashes occurring in Addis Ababa in terms of road traffic crashes and sub city cover higher
area compare to other sub city. Yeka sub city traffic police indicated, in yeka sub- city
during the year 2017/18 to 2020/21, 13682 accidents were registered. This number of
crashes indicated that it become one of the areas that happening high number of traffic
accident in the city. Depend on traffic accident data U-turning traffic crashes at median
opening Yeka sub-city become increase from year to year. Yeka sub-city Traffic Police
Office accident statistics which shows that 536 accidents occurred in the years between
2017/18 to 2020/21 So, by considering the above listed data and purposive sampling
techniques the study are conducted in Yeka sub-city based on traffic crashes data collected

from primer and secondary data.

3.4 Data collection process

Looking through the existing relevant documents or literature, help for analyze the issues
related with road traffic crashes. U-turn at median opening traffic crashes data collection
process will carry out by observing the situations of the road condition and use of data
collected from the concerned gov’t organization, which is from Addis Ababa city traffic
management agency, yeka sub city traffic police office and Addis Ababa city traffic
management agency. Therefore; they have been followed both primary and secondary data

collections methods.

Primary Data Source: The major primary data collection was site visit and observation of
general road cross-sectional condition which are identification as black spot location. Also
in site observation general condition of road which contributes for road traffic accidents are

observed.

Secondary data source: the data from different written documents the concerned gov’t
organization like Addis Ababa police commission, yeka sub city traffic police office and
Addis Ababa city traffic management agency.in other case secondary data also gathered

from internets journals, article, published and unpublished paper,

AAIT, School of Civil and Environmental Engineering Page 30



Evaluation of U-turning road traffic crashes at median opening in Yeka sub city | 2023

3.5 Model Selection

In order to efficiently do analysis and arrive at logical conclusions, several models are used
for various data sets. The nature and properties of data collected from yeka sub city traffic
police office and Addis Ababa city traffic management agency, which is categorical data in
nature. So, for statistically analysis this research Multinomial Logistic regression is the
selective one. Because both the dependent and independent variables in this study include
categorical data, as well as the dependent variable's four categorical groups (death, serious

injury, mild injury, and property damage), both variables are categorical.
3.6 study variable and variable coding
3.6.1 Dependent variable and coding

The aim of this research is evaluation of U-turning road traffic crashes at Median Opening in
yeka Sub city. So, the dependent variable is road traffic crash. This variable can be expressed
categorically in terms of variables like Series Injuries, Light Injuries, and Property Damage.

The categorical data are giving codes for statically analysis by Multinomial Logistic model.

Table 3.1 Dependent Variable code

Road traffic crashes Code
Serious Injury 1
Slight Injury 2
Property Damage 3

3.6.2 Independent variable and coding

The road traffic crash database consists of many variables that are related to the crash. They
are an attribute or characteristic that influences or affects an outcome or dependent variable.
In this study, 10 independent variables used that are considered as an independent variable
that contribute to road traffic crash. These independent variables are: -

% Time road crash

% Gender

s Age

% Education level
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Driver Experience
Weather condition
Traffic Accident Area
Road Alignment
Vehicle ownership

median Type

The independent categorical data are giving codes for statically analysis by Multinomial

Logistic model.

Table 3.2 Independent Variable code

No Variable Name Categories code
7:00AM-1:00AM 1
. 1:00AM-7:00PM 2
Time
7:00PM-1:00PM 3
1:00PM-7:00AM 4
Gender Male L
female 2
Below 18 1
Age 18-30 2
31-50 3
51 above 5
primary education 1
Education level secondary education 2
preparatory education 3
above preparatory 4
Driver Experience Below 18 L
1-2 year 2
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2-5 year 3
5-10 year 4
above 10 years 5
Good 1
6 Weather condition Cloud 2
Rain 3
School 1
Factory 2
Market 3
7 Traffic Accident Area Entitlement 4
office 5
Residential 6
other 7
straight & plain 1
straight & slightly slope 2
8 Road Alignment straight up& down 3
slightly zigzag 4
hilly
slope down 6
Employee 1
9 Vehicle -driver relationship owner )
unknown 3
Non traversable 1
10 median Type
traversable 2
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3.7 Data process and analysis

The main types of data will be used for this study are secondary data sources. four years U-
turning at median opening traffic crashes data collected from yeka sub city traffic police
office and Addis Ababa city traffic management agency are used to analysis road traffic

crash in yeka sub city.

After the data has been properly collected from the concerned body like Addis Ababa police
commission and yeka sub city traffic police office and Addis Ababa city traffic management
agency they will be process and analysis those data. The results of data can be analysis by
using the different software like statistical Package for Social Sciences (SPSS) and Micro
soft excel. then U-turning at median opening traffic crashes are explain in the general
characteristics by plotting different graph.

3.7.1 Descriptive analysis

Variables such as the time of day, day of the week, the age, sex, and education level of the
driver, the driving license, the driver's driving history, the relationship between the vehicles
and the drivers, the type of vehicle, land use (road alignment), surface type, weather
conditions, types of median, area of crash and the reasons for the crashes are collected from
Traffic Police Office are analyzed by using the descriptive analysis method to examine the

relationships between the factors and to determine the causes of the road traffic crashes.

Crashes were analyzed by descriptive methods in the following form of:
> Analysis of road traffic crash with respect to Time
» Analysis of road traffic crash Rates with respect to Age group
» Analysis of Crash type with respect to educational status of the driver
» Analysis of road traffic Crash with respect to Driver Gender.
» Analysis of road traffic crashes with respect to weather condition
» Analysis of Road Traffic Crashes with respect to Road Pavement (Surface) Type
> Analysis of road traffic Crash with respect to Road Type(alignment)
» Analysis of road traffic Crash with respect to Lighting conditions
» Analysis of road traffic Crash with respect to area of crash happen area
» Analysis of road traffic Crash with respect to cause of crash
>

Analysis of road traffic Crash with respect to median type
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3.7.2 Statistical Analysis
Different statistical analysis method will be applied to analysis and get the result of the

collected data. The statically analysis approach uses for this research are Multinomial
Logistic Regression.
A) Multinomial Logistic Regression
Regression Analysis is a statistical process of estimating relationships between dependent
and independent variables. Different types of regression analysis can be used for different
type of data. When there are more than two categories and the dependent variable is nominal,
multinomial logistic regression is utilized. For this research case to analyze secondary data,
multinomial logistic regression model was used. So, to assess the association between the
dependent and independent variables and outcome of u-turning at median opining crashes
with demographic characteristics related as age, sex, educational background, riding
experience and vehicle relationship and cause of the accident road user, road condition,
weather condition, light condition, median type and so on. In order to analyze the above data,
the study used Statical Package for Social Science (SPSS) software.
Multinomial Logistic Regression model uses for performance measures of:
> At Initial level, odds ratio (OR) and significance test (p-value) used to assess the
relationships between dependent and independent variables. If P-values less than 0.05
(P<0.05) were considered statistically significant.
> The beta coefficients show the effect of the independent variables on the dependent
variable. A positive coefficient for 3, shows a positive impact while a negative
coefficient shows a negative impact. For our analysis, a positive 8 value shows that
the category is more likely to impact category of dependent variable with respect to
the reference category. If >0, it is more likely to impact the dependent variable. If B
<0, itis less likely to impact the dependent variable. If B =0, the particular category

and the reference category are equally likely to impact the dependent variable.
B. Empirical formula for Multinomial Logistic Regression Model

On the basis of the nature of data, Statistical Analysis used for evaluation of U-turning at
median opining traffic crashes.to determine the relation between dependent variable and

independent variable the Empirical formula for Multinomial Logistic Regression used are:-
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Dependent Variable with M=3 categories

j =1, 2, 3, 4 for Serious Injury, Slight Injury, for property damage

Probability of person “I” having category “j”” all sum to 1. (Hair, J. F., Anderson, R. E.,
Tatham, R. L., & Black, W. C. (1998). Multivariate Data Analysis 5th ed. Upper Saddle

River, NJ: Prentice Hall).
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Probability of each outcome j is:

B
E - J Ty K gy
eE=

- A s
PP e
=1

F=1

2,

I = cases, j categories,
K = independent variables
» Solved by adding constraint Coefficients sum to zero

Zlgﬂc = O

= - X )

I = cases, j categories,
K = independent variables

» Solved by adding constraint Coefficients sum to zero

3.8 Data quality assurance
For the achievement of objectives of this study all data necessary was collected accordingly.
This was done by the data collector from the concerned body. And each traffic crashes types
were recorded according to their category to be easy for the analysis. Also, the official from

the police station will approve for the correctness of the collected data.

3.9 Ethical considerations
The research and data collection will be conducted after approval is given from the Addis
Ababa university institute of technology civil and Environmental Engineering Technology to
precede the work. Before the collection of the data the purpose of the research and data
collection will be clearly explained to the concerned bodies by the data collectors and the

principal investigator. After having their willingness data collecting will be continuing.
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CHAPTER FOUR
RESULTS AND DISCUSSION

4.1. Introduction

This chapter focuses on the analysis of U-turn at median opening road traffic crashes by
using different software like Microsoft excels 2013 and Statical Package for Social Science
(SPSS) software. For this study fatal, injuries, property case road traffic crashes U-turn at
median openings were collected and included in the database from the year 2017/18 to
2020/21 in the Yeka sub-city. In additions, presents data in the form of tables, figures,
percentages, graphs and deals with interpretation and discussion of data collected through

field observations and gathering data from different governmental organizations.
4.2. Road Traffic Crashes in Yeka sub city

As described in the above Road traffic crashes are becoming a major problem and
development obstacle. Addis Ababa is administratively divided in to 10 sub-cities, and each
sub-city is in turn divided into lower-level administrative units known as ‘worda’. In Addis
Ababa, which is also the capital of the nation and is located in the center, there is a bigger
concentration of people and cars, which causes traffic jams and accidents. Depending on
traffic police report, Yeka is a sub-city that has a significant volume of traffic accidents on an
annual basis. Therefore, the Yeka Sub City Traffic Police Office and other stakeholders

provided the information needed to carry out this study.

According to Yeka sub city traffic police office report from 2017/18 to 2020/21 total of
13682 road traffic crashes were reported. The year 2017/18, there were 32 deaths, 123 heavy
injuries and 82 light injuries and 2894 property damage incurred. In the year 2018/19, 68
deaths, 128 heavy injuries, 98 light injuries and 3151 property damage caused by traffic
accidents. In the year 2019/20, there were 39 deaths, 143 heavy injuries and 93 light injuries
and 3117 property damage and in the year 2020/21, 43 deaths, 164 heavy injuries and 105
light injuries and 3402 property damage occurred.

The collected crashes data for four years shown below which are 182 were fatal, 558 were

serious, 378slight injuries, 12564 were property damages
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Figure 4.1: Road Traffic crashes in Yeka sub city from 2017/18 to 2020/21

4.3 Distributions of U-turn at median openings Traffic Crashes in Yeka sub-city

For two-way traffic flow on the road, which is often established in the center of the road
segment, U-turn actions at median openings are employed as open spaces. Vehicle u-turning
habits have a significant influence on how well traffic moves. On normal condition straight
vehicle should have priority over U turning vehicles because due to stop of straight moving
vehicles suffers during for congestion. This can cause the queues on straight moving vehicles
by U turning vehicle. These affect U- turn and the smooth flow of traffic. U-turn movements
at median openings accidents were one of the most frequently occurring crashes types at this
study area. For this study fatal, injuries, property case road traffic crashes at U-turn at median
openings were collected and included in this study from the year 2017/18 to 2020/21 in the
Yeka sub-city.

The criteria used for determination of U-turn at median opining are any accident occur on
facilities used as open areas for two-way traffic flow of road, often set at the entrance of
intersection or the middle of road section. So, any type of crashes occur in public high way in
terms of vehicle with vehicle, vehicle with animal ,vehicle with pedestrian and vehicle with
fixed object that occur on the open space of median road the can be treated as median

opining road traffic crashes.
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Figure 4.2: Distributions of U-turn at median openings crashes in the yeka sub-city 2017/18-
2020/21

The distribution of U-turn at median openings crashes are not the same from year to year.
The U-turn at median openings accidents varies from year to year due to the number of
reasons. As shown in below, in 2017/18, 91, 2018/19, 148, 2018/19, 126 and 2020/21, 164
U-turn at median openings crashes were occurred in the study area.

4.3.1. Hourly Distribution of U-turn at median openings crashes

The number of traffic crashes varies from Hourly to Hourly around the world and especially
in our nation. Variations in the crashes rate are dependent on the frequency of the activity.
There are undoubtedly varying numbers of collisions in each hour of the day when one looks
at the distribution of U-turn crashes at median crashes over the course of a 24-hour period.
There are hours in which the concentrations traffic crashes become relatively high.

The large frequency of travels from work to home and from home to work may potentially be
contributing to the high crashes rate. Therefore, there would be a greatly increased risk of
collisions during these periods due to conflicts between motorized and non-motorized

vehicles.

The distributions of road traffic crashes at different times of the day from 2017/18-2020/21
can be seen that the number of crashes occurrence can be related to certain times, in which

the volume of traffic and the number of movements become high. Here, too, we can observe
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a significant high in the number of crashes during morning peak hours and significant

increase in the afternoon peak hours.
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Figure 4.3: Hourly Distributions of U-turn at median openings crashes from the year 2017/18
—2020/21.

As indicated in figure 4.3 the numbers of crashes were highest during the morning hours and
afternoon hours. The highest U-turn at median openings number crashes occurring time is
from 7:00 am to 8:00 am, 12:00 am to 1:00 am and 5:00 pm to 6:00 pm. In the morning,
accidents from 7:00 am to 8:00 am are higher number of crashes comparing from other high
number of crashes time. The crashes are more at these times due to the workers are going to
the work place and the students also going to school. Another In comparison to other time
intervals, the crashes rate in the three separate time periods mentioned above is relatively
high. The primary reason this time period has a higher collision rate than other hours is
because so many people and vehicles are performing various activities, such as travelling
from home to work, school, the market, a recreational location, and also returning home after
completing their daily activities. The minimum crash rate is registered in the middle of the
night time and the quarter of the night. These are because of the time in which all the

activities become less in the environment and take rest.
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4.3.2. U-turn at median openings Traffic crashes by day of week

The distributions of U-turn at median openings road traffic crashes throughout the weekdays
are provided in Figure below by describing Day of week Distribution of Road crashes in
Yeka, 2017/18-2020/21
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Figure 4.4: Distributions of U-turn at median openings crashes by day of week from the year
2017/18 — 2020/21.

Depend on the collected data and show in Figure 4.4, there were, 536 crashes occurred in
four year from 2017/18 to 2020/21. From this, on Friday, Saturday and Sunday U-turn at
median openings crashes is less comparing to other days of the week. In fact, on Monday,
Tuesday, Wednesday and Thursday, the occurrence of crashes was relatively higher than
other days. Tuesday was, the worst day of U-turn at median openings crashes from 2017/18
to 2020/21. 91 U-turn at median openings crashes occurred in this day. The minimum crash
rate is registered on Saturday.

4.3.3. U-turn at median openings Traffic crashes by Age of Drivers
Road traffic accidents are mostly caused by people, as opposed to other factors. Numerous
studies have shown that drivers' ages have a bigger influence on the frequency of traffic

crashes.

The minimum driving age is the age at which a person may legally operate a motor vehicle

on a public road and receive a driving license. The legal driving age is set by each
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jurisdiction and is often set at 18, however under strict supervision, trainee drivers may be
allowed to drive sooner. In 78% most countries throughout the world, the minimum age to
drive is 18, however in the USA, teenagers can have a full license as young as 16 years old.
The lowest age to drive in the USA is in North Dakota and Montana, where a full license
may be awarded at just 16 years old, along with South Dakota.In most country 18 age is
selective to give license due to the citizen are given the right to vote at the age of eighteen
years by the government because of it considers them as responsible citizens who will
contribute for the betterment of society. Thus 18 years is the right age for driving if it is done

in disciplined manner.

This resulted from the fact that a driver's age has an impact on their attention, concentration,
feeling of responsibility, and driving style. These are due to their drinking of alcoholic
beverages, driving more quickly than is safe and thinking like teenager causes high problem
on their own and others' lives. Drivers between the ages of 18 and 30 are often the ones that

cause accidents.

Different age range of drivers involved in U-turn at median openings Traffic crashes as
shown figure 4.5 below. Among these categories, drivers with in the age group 18 to 30 are
responsible for the larger number of U-turn Traffic crashes. However, drivers with age 18
and below have no share in all measurements concerning the total percent of U-turn crashes.
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Figure 4.5: U-turn at median openings crashes by Age of Drivers from the year 2017/18 —
2020/21.
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From fig 4.5, it indicated that, the maximum traffic crashes is committed by the drivers ‘age
ranging from 18-30 years old contributes an accident of 45% of the injuries within the four
years. This was because these aged drivers are very speedy, hot, and addicted to stimulants
(such as drug, Chat or plant leaves, cigarettes, and drunk) so that they are stimulated and
drive carelessly. According to O'Cinneide's,D research, which was validated by one study
Speed is one of the key characteristics in cross-sectional components and a contributing
factor in traffic crashes. Drivers in the second group, who range in age from 31 to 51, are also
involved in collisions and account for 41% of all collisions. This is due to the fact that
adolescents are most frequently observed in this age group. The drivers in this age are very
experienced and driving careless way. Due to this it leads to life and property damages.
Sometimes by support their driving state with drinking alcoholic they act as the only

excellent drivers.

Drivers under the age of 18 have no accounts for U-turn crashes, while the age groups of 18
to 30 and 31 to 50 have a large account for U-turn at median opening crashes when we
compare the crashes between various ages in the four-year period across age groups. This
shows that the age categories 18-30 and 31-50 are responsible for a large proportion of U-
turn road traffic crashes. According to traffic police report this age group caused traffic
crashes due to lack of awareness, and the control over the drivers is poor by traffic polices..

So, to minimize this accident special attention must be given this age group.

4.3.4. U-turn at median openings Traffic crashes by Gender

The majority of individuals claim that the gender of the drivers affects traffic accidents on the
roads. As they look U-turning around at median openings in Yeka sub-city Males were far
more likely to be involved in traffic crashes than females. Female crashes made up just 5% of
all incidents between 2017/18 and 2020/21; male crashes made up 95% of all road traffic
crash in Sub City. Traffic crashes are shown in figure by the U-turn crashes distribution of

males and females.

Generally, the U-turn at median openings Traffic crashes occurred on the sub city caused by
male drivers were significant. However, the number of crashes caused by female drivers was
rather low. This is due to driving activity are performing in our country in most case by male

and due to high number of drivers the crashes also high.
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Figure 4.6: U-turn at median openings crashes by Gender from the year 2017/18 — 2020/21.

4.3.5. U-turn at median openings Traffic crashes by Educational level of the Drivers

Most of the time, highly educated drivers are expected to drive safely. Due to this reason they

don't cause more crashes comparing to other driver. When someone is hooked to certain

alcoholic beverages, the statement could occasionally be incorrect. If not, it is advisable to

continue driving with focused thought and care despite certain obstacles. When drivers are

trained well before they start driving both in the higher education system and driving license

system, they can reduce the accidents that can be easily committed. Because they pay

attention as education in any way reshape human being mined psychologically to keep his

balance. Therefore, education plays a big role.

Table 4.1: U-turn at median openings Traffic crashes in Yeka sub-City by Educational level

2017/18 to 2020/21
NO year
2017/2018 | 2018/2019 | 2019/2020 | 2020/2021 |sum | %
1 | illiterate
2 | Read and write
3 | Primary education 6 19 10 7| 42| 8%
4 | Secondary education 44 58 51 671|220 | 41%
5 | preparatory education 28 45 39 511|163 | 30%
6 | Above preparatory 13 26 32 371108 | 20%
7 | Not stated 1 2 3| 1%
Sum 91 148 133 164 | 536
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The distribution of U-turn at median openings Traffic crashes varies with educational level as
shown Figure below. Drivers with education Primary, secondary, Preparatory and Above
Preparatory level of education are responsible for the largest number of accident (42%, 30%
and 20%) respectively and drivers with Illiterate and basic education level have no

responsible for U-turn at median openings Traffic crashes.

80
g 70
§ 60
@
“g’. 50 H No 2017/2018
s 40
= H No 2018/2019
g 30
- No 2019/2020
5 20 — /
Z 10 I No 2020/2021

0 —
illiterate  Read and write  Primary Secondary preparatory Above Not stated

education education education preparatory

Educational Status

Figure 4.7: U-turn at median openings crashes by educational level

Rates of accidents by level of education When making a U-turn at a median opening, drivers
who have finished secondary education levels, at primary education level and those who
have only completed preparatory education levels cause the majority of collisions. The
percentage of committed traffic accidents was about 79 percent. When students complete
their schooling and lose the opportunity to joining universities, they must obtain a driver's
license, which contributes to the severity of accidents in the group of primary, secondary,
and preparatory education levels. These unregulated educational background phases lead to

the drivers' lack of technical proficiency for their educational level.

The other thing people who are in these three most important stages are very addicted to chat
chewing and alcoholic drinks that stimulate them to drive at the highest rate of unlimited
speed. In the above graph, we see that most of the crashes are contributed by the drivers in
the school status of the Primary education level, secondary education level, and preparatory

education levels.
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4.3.6. U-turn at median openings Traffic Crashes by Experience of the Drivers

Driving experience is thought to be a major factor in traffic accidents. The U-turn
distributions at median openings Driving Experience have an impact on road traffic crashes
in Yeka Sub City as well. In fig 4.8, it can be compared the traffic crashes of the four years

from the perspective of the driver's experiences.

Drivers with experiences between two and five years, five to ten years, and more than ten
years are responsible for U-turn traffic accidents. The percentages of U-turn accidents in all
collisions are 44%, 26%, and 22, respectively. Additionally, the results showed that drivers
with less than 1 year of experience only account for 1% of road traffic crashes. This shows
that turning U-shaped at median openings is safe. This indicates that the U-turn at median
openings Traffic crashes was most probably committed by the drivers of experience of 2- 10

years in general.

» Depend on traffic crash data the U-turn traffic crash rate was less to the experienced
drivers less than years due to less confidence and also increased U-turn traffic crash
to the drivers of experienced from 2-10 years.

> In total, when we see the crash causality by the driver's experiences category, it was
in the experience of 2-10 years of the drivers' experience. These are most probably

due to the high confidence of the drivers.
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Figure 4.8: U-turn at median openings crashes by Experience of the Drivers
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4.3.7. U-turn at median openings Traffic Crashes by Weather Condition
Weather condition in U-turn at median openings Traffic crashes plays an important role for

the cause, frequency and risk crash. As a result of reduced visibility and poor driving

conditions caused by bad weather, various experiences demonstrate that multiple collisions

happen during these times. But U-turn at median openings Traffic crashes in Yeka sub-city

frequently occurs during good weather conditions rather than during rainy and cloud

condition.

Table 4.2 U-turn at median openings traffic crashes by cause of Weather Condition

No Weather year
Condition | 2017/2018 | 2018/2019 | 2019/2020 | 2020/2021 | sum | %
Good
1 Weather 56 89 74 98 | 317 59%
2 | Cloud 16 33 23 31| 103 19%
3 | Rain 19 26 36 35| 116 22%
sum 91 148 133 164 | 536

Accordingly, 317 (59%) U-turn at median openings Traffic crashes in the sub-city have been

recorded in good weather conditions but only 103 (19%) and 116 (22%) accidents recorded

in cloud and rainy time of weather conditions respectively. Below figure indicated that, in

good weather condition they happen greater number of U-turn at median openings Traffic

crashes than the cloud and rainy weather conditions.
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4.9: U-turn at median openings traffic crashes by cause of Weather Condition from the year
2017/18 — 2020/21.
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4.3.8. Reason for traffic crashes in U-turn at median openings

According to this study, high number of U-turn traffic crashes caused by driver’s errors.
Figure below show that, the causes of traffic crashes as identified during traffic police
investigation and observations. Depend on , traffic police report, the major causes of traffic
crashes in the year of the studies are driving with the influence of alcohol or others drugs,
over speeding, improper turning, poor weather conditions, distracted driving, defects of

Automobiles, defects of pedestrians, running stops signs etc.
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Figure 4.10: Reason for traffic crashes in U-turn at median opening from the year 2017/18 —
2020/21

4.3.9. Most common area traffic crashes in U-turn at median openings
Accidents involving U-turns at median openings might happen near some of the following

locations. Identification the locations where U-turn crashes frequently occur might help you
make decisions and identify the best preventative measures for crashes on the road. Identified
characteristics roads founded area are around villages, around schools, around factories,
around religious place, around market areas, around recreational areas, around hospitals,
office areas, residence areas, and other locations. Because of a combination of factors, these
areas are the most well-known places in our country and throughout the world where U-turn
roads are susceptible to traffic accidents. This is due to the fact that the majority of
pedestrians and motorists utilize these areas on a daily basis. Due to this, there is a lot of

traffic in this region.
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So, they need high level of control of police traffic. The case of Yeka sub city they consider
traffic movement are high because in the above listed area are found in sub city. In the below
figure we can see that in all the period of the study the U-turn accidents on the roads due to
traffic flow of vehicles occur around the recreational areas takes high level and markets,

offices, school and residential area are Most common area traffic responsible traffic crashes.
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Figure 4.11: Most common area of traffic accidents happen in U-turn at median openings
from the year 2017/18 — 2020/21

4.3.10. U-turn at median openings Traffic Crashes by Types of Vehicles

The many types of cars each contribute differently to the traffic crashes on the highways in
our nation and throughout the world. Bicycles, three-wheelers, cars, minibuses, mid-size
buses (13-45 seats), large buses (>45 seats), trucks, and truck trailers are among the several
types of vehicles that might be involved in U-turn incidents, according to data gathered from

traffic police and other stakeholders.

U-turn at median opening road Traffic Crashes can happen in various ways. Vehicles and
people, animals, and permanent obstructions are just a few examples of the types of
collisions that might occur. This demonstrated that different kinds of cars may cause traffic

crashes.
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From the traffic police data of categories listed below figure, Automobiles, Minibus and
Trucks are responsible for the largest number of U-turn traffic crash with values 41%, 26%
and 13 % respectively. Followed by Mid Bus, Bus and Tailor Truck crash with values of 8%,
5% and 2% respectively and the remaining Motor Cycle, Bicycle and three-wheeler take

minimum value.

0% 2% "’ 1% 1%

26%
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= motor Bicycle
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Figure 4.12: U-turn at median openings Traffic Crashes by Types of Vehicles from the year
2017/18 — 2020/21.

4.3.11. U-turn at median openings Traffic crashes by Road Alignment

The position and alignment of the roadways influence the severity of the traffic flow and the
features of collisions to some extent. Numerous studies demonstrate that single-lane roads
have higher collision rates than two-lane highways because the former make it more difficult

for vehicles to pass one another than the latter.

The roads position is straight and plan the accident occurrence is high because they drive by
high speed. Because that the highest crashes were happened rated as 365 on a straight and
plain road. So, U-turn accidents are more on the plain and straight roads in in the study area
due to high speed and problem of roads characteristics. As they conclude the most frequently
occurred crashes is on the straight and plain areas of roads. The second and third condition in
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which the crashes happen is on the straight and slightly sloppy areas and slope down with the

quantity of 28 and13 respectively.
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Figure 4.13: U-turn at median openings Traffic Crashes by Road Alignment

4.3.12. U-turn at median openings Crashes by Drivers with Vehicles Relationship

The figure below shows the vehicle with driver’s relationship at U-turn crashes.so about 60%
of the traffic crash is committed due to the employee drivers. This type of U-turn crash was

caused by due to reasons of: -

» The employees need to get more money in a day from the different activity.
» The employees do not give care as owner for the vehicle service life as it is not their

properties.

Due to these listed in the above reason and other case employs take higher number of U-turn
traffic crash. The owner of the vehicle causes about 29% of the crashes in these roads
because they pay attention for their property. Sometimes accidents occurred due to sudden

case or others error or the difficulties of the environment. These could one of the problems of
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the data that it cannot express for what reasons it had happened. The data collecting by the

traffic police are shown in figure below.
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Figure 4.14: U-turn at median openings crashes by Drivers and Vehicles Relationship from
the year 2017/18 — 2020/21.

4.3.13. U-turn at median openings crashes by road surfaces
As we know the nature types of the roads affect the occurrence of the crashes. But in our case

study are conducted in Addis Ababa, Yeka sub city. Due to this most of road surface are
asphalt. As the figure below indicates us that the most accident occurred on asphalt surface it
takes 97% of the crashes registered in Sub city and about 3% of the road’s crashes happened

at the other type of surface.
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= asphalt surfaces
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Figure 4.15: U-turn at median openings crashes by type of road surfaces from the year
2017/18 — 2020/21.
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4.3.14. U-turn at median openings crashes by Road’s Environmental Conditions

The road's environmental factors, such as dryness and moisture, among others, may have an
impact on traffic crashes involving U-turns at median openings. According to the graph
below, dry roads were the primary factor in a significant proportion of U-turn road crashes.
According to the states, the problem of environmental conditions has little to no effect on U-
turn road collisions. The 89% of the U-turn crashes on this route are occurred on dry roads
and in moist take 14% of the situation. The top crashes occurrence is in the environmental
condition in which the roads are very dry and to some extent in which the roads environment

become moisten.

® Dry
= Moist

Figure 4.16: U-turn at median openings crashes by Road’s Environmental Conditions from
the year 2017/18 — 2020/21.

4.3.15. U-turn at median openings crashes by Types of medians
Based on the design of median, we can classify it to:

> Raised
> Flushed
> Depressed
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The term of raised median is often referred to as an island or a median barrier. Opposing
lanes are divided by raised type of medians. By erecting island or a median barrier for the

cars, raised medians are crucial for safety.

The flush or painted type of median is the other typical kind of road median. The traffic lane
is divided by painting rather than a physical barrier in this style of median. On long stretches
of road with wide medians, such as freeways and highways, traffic may switch lanes to pass
through flush medians. Therefore, it is not advised to use flush or painted lanes on roads or

motorways.

The usage of a depressed median is not as widespread as that of a raised median. It can,
however, be utilized for traffic separating lanes and the level of a depressed median is lower

than a road center. As a result, it may be used to collect rain or storm water from the road.

But the above listed type of median is possible to classify in two: traversable median and
non-traversable median. Traversable median includes flush or paint and non-traversable
include raised and depressed type of median island. But in the study area most commonly
used type of median is painted median and raised median. The 92% of the crashes on this
route are occurred on non-traversable at raised median type of roads and traversable

(painted) median take 8% of the U-turn at median opening of road traffic crash.

H traversable (flush or paint)

Non traversable (raised or
depresed Island)

92%

Figure 4.17: U-turn at median openings crashes by Types of medians from the year 2017/18
—2020/21.
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4.4 Road traffic crash model determination

Multinomial logistic regression was used to analyse U-turn at median openings traffic
collision in Yeka sub-city. The assumptions used in multinomial logistic regression might
vary. This presumption leads to one of the multinomial logistic regression's (MLR) core
assumptions: the dependent variable cannot always be predicted accurately by the

independent variables

4.4.1 Analysis by multinomial logistic regression

Nominal dependent variables are predicted using multinomial logistic regression, which is
sometimes just referred to as "multinomial regression.” The ability to accommodate a
dependent variable with more than two categories is occasionally regarded as an extension of
binomial logistic regression. Multinomial logistic regression, like other forms of regression,
may use interactions between independent factors to predict the dependent variable as well as

nominal or continuous independent variables.

Multinomial logistic regression is applied in cases when the dependent variable (response) is
categorical. Ten independent (explanatory) variables, including serious injury, minor injury,
and property damage, were selected from the data set to represent the road traffic accident
dependent variable. The numbers of injuries, including serious and minor injuries, as well as
property damage in traffic accidents are studied using multinomial logistic regressions.
However, the models that have on the U-turning at median opining traffic crashes include the
time of the crash, age, educational level, driving experience, weather condition, traffic crash
location, road Alignment, Drivers with Vehicles Relationship, and median type. This is done

using multinomial logistic regression.

Completely assumed factors that are predictable to affect the U-turn at median openings road
traffic crash were included in the regression model but finally, the statically significant
variables are considered from the analysis output to interpret the results. The major
contributing factors and their effects are identified based on the significance of the outputs.
The results analysis of output are summarized in Table 4.3 below and combined for
interpretation. So, the final output of multinomial logistic regression analysis was provided at

the table below.
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=Table 4.3 output of multinomial logistic regression on U-turning traffic crash
Parameter Estimates

Traffic Crashes? B Std. | Wald |df | Sig. | Exp(B) | 95% Confidence
Error Interval for
Exp(B)
Lower | Upper
Bound | Bound
Hourly Distributions
of crashes
7-00AM-1-00AM 3.674| 1.265| 8.433| 1| .004| 39.408( 3.301| 470.396
Educational level
_ 5.850| 1.186|24.336| 1| .000( 347.06( 33.97| 3545.80
secondary education
preparatory education 2.718(1.018| 7.134( 1| .008| 15.150| 2.062| 111.327
Serious | Road Alignment
injury
straight up& down 4744|2.117| 5.021| 1| .025| 114.85| 1.812| 7279.06
Drivers with Vehicles
Relationship
-4.164 | 1.856( 5.035| 1| .025 .016| .000 590
Employee
median Type
1971 .944| 4.362| 1| .037| 7.179| 1.129( 45.649
Non traversable
Hourly Distributions
of crashes
slight 2.009| .944| 4531| 1| .033| 7.459| 1.173| 47.453
injury |[7:00AM-1:00AM
Educational level
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. . 4.999(1.462(11.690| 1| .001| 148.33| 8.445| 2605.32
primary education

_ 6.233| 1.445]18.609| 1| .000| 509.09(29.990| 8642.09
secondary education

. 4.192(1.335( 9.860| 1| .002| 66.126| 4.832| 904.990
preparatory education

Drivers with Vehicles
Relationship

Employee
-5.265| 1.385(14.448| 1| .000 .005( .000 .078

median Type

1.712| .807| 4.499( 1| .0384| 5.540( 1.139| 26.950

Non traversable

a. The reference category is: property damage.

b. This parameter is set to zero because it is redundant.

4.4.2 Discussion on the output of multinomial logistic regression

Finding and describing the causes of road traffic crashes is the major goal of this study. A
statistical method for determining connections between variables is regression analysis.
Regression analysis comes in a variety of forms for various kinds of data. The crash in the
road Depending on the type of secondary data gathered from the traffic police office, as
detailed in the preceding section the best match for the analysis variable is Multinomial
Logistic Regression (MLR). The raw data set consists of values which are ordinal and
nominal. When the dependent variable has more than two categories and is a nominal type,
multinomial regression is utilized. Therefore, there are three nominal dependent variables of
categories in this research.

As four year data collected from traffic police office from total 536 traffic accident only 2 are
fatality and the remaining are injury and property damage. Due to minimum number, fatality
of dependent variable has no significant relationship with the level of u-turning at median
opining road traffic accident of independent variable. So, this paper analysis done by
Multinomial Regression model using of three categories are serious injury, slight injury and

property damage.
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From The above analysis of multinomial logistic regression output show that the Hourly
Distributions road crash, educational level, road Alignment, Drivers with Vehicles
Relationship, and type of median shows statically significant effect on dependent variables
and the others like gender, Age, Experience of driver, weather condition and area of crashes
shows non-significant effect with dependent variables. Details of the analysis multinomial
logistic regression output results which have statically significant on dependent variables are
discussed as follow:

1. Hourly Distributions of road traffic crash

Time contributes greatly to the occurrences of road traffic crashes. As per the regression
equation, the result of the study shows that Time has significant relationship with the level of
u-turning at median opining road traffic accident. The multinomial logistic regression model
result shows that the Time of road traffic crash from 7:00AM-1:00AM have statically
significant relationships both serious injury and slight injury odd ratio of 39.408 and 7.459
with significance value of (p=0.004 and 0.033) respectively. as a result, comparing to other
road traffic crash from 7:00AM-1:00A is highly significant on dependent variable comparing
to other Time of road traffic crash.

The of road traffic crash Hourly Distributions is a significant factor for both serious and
slight injury which is positively associated with Hourly Distributions 7:00AM-1:00AM. The
results of the regression model show that road traffic crashes from 7:00AM-1:00AM hours
both serious and slight injury have B value 3.674 and 2.009 more likely to impact with
respect the property damages. Generally from 7:00AM-1:00AM hours morning time
movement of pedestrians are vehicle are more for different activity. This leads for traffic
crash. Similar study have been conducted on Hourly Distributions of road traffic crashes in
Dhaka, Bangladesh: analyzing crashes involving unconventional modes, pedestrians and
public transit (Saha, B., Fatmi, M.R. and Statistical analysis of traffic accidents in Shanghai(
Rahman, M.M., 2021) and Lu, L., Lu, J., Xing, Y., Wang, C. and Pan, F., 2014).

2. Educational level

According to the results of the regression model, educational level of secondary and
preparatory has significant relationships in both serious and slight injury. Odds ratio

secondary and preparatory education level of Serious injury are (347.063, 15.15) and odds
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ratio of secondary, preparatory and preparatory education slight injury are (148.3, 509.092
and 66.126) respectively. This result shows that vehicle driver who are having education
secondary and preparatory level are more significant effect of serious injury and slight injury
compared with other type of education levels. This result predicted that having a higher
education background promotes improved decisions of driving system and to create
accountable behaviors. Also, the results of the regression model show that vehicle driver who
are having education secondary and preparatory level have significant effect on serious
injury and slight injury with significance value of (p=0.000, p=0.008, p=0.000 and p=0.002)
respectively.

The of road traffic crash by Educational level is a significant factor for both serious and
slight injury which is positively associated with secondary and preparatory level for serious
injury and secondary ,preparatory and preparatory education level for slight injury. The U-
turn crashes that are having the Educational level with secondary and preparatory level for
serious injury have B value 5.850 and 2.718 times more the property damage and secondary
,preparatory and preparatory education level for slight injury have B value 4.999,6.232 and
4.192 times more the property damage.

Educational level of secondary and preparatory have high probability serious injury and
slight injury agrees with the study of Determinants of fatal car accident risk, (Tadege, M.,
2020) and other findings of Effect of driver's personal characteristics on traffic accidents in
Tabuk city in Saudi Arabia (Issa, Y., 2016. 2016).

3. Road Alignment

There are different types of road Alignment in the study area. From those roads Alignment
straight up and down have statically significant relationships in serious injury with an odds
ratio of 114.854. This result shows that road Alignment straight up and down more
significant effect of serious injury compared with other type of road Alignment. The U-turn
road traffic crash by roads Alignment straight up and down for serious injury have 3 value
4.744 times more the property damage with a significance value of (p=0.039).

Result in partial agrees with the study in China, Association rule analysis of factors
contributing to extraordinarily severe traffic crashes of (Xu, C., Bao, J., Wang, C. and Liu,
P., 2018) and A Study on Method of Extracting High-Risk Accident Causes in Nagano Using
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Bayesian Network Analysis ( Kuniyuki, H. and Zainuddin, A.F., 2022) road Alignment is
one factors for the cause of serious injury.

4. Drivers with Vehicles Relationship

The result of multinomial logistic regression output show that Drivers and Vehicles
Relationship has significant effect on u-turning at median opining road traffic crash serious
injury with significance value of (P- 0.025). In addition, based on the output of the regression
model, Drivers with Vehicles Relationship of Employee have statically significant
relationships in the serious crashes with the odds ratio of 83.114. this result shows that
comparing other type of Drivers and Vehicles Relationship employee have significant effect
to dependent variable due to different causes.

From the output of the regression model, Drivers with Vehicles Relationship shows
Employee for serious injury the B value 4.164 times less the property damages and Employee
for slight injury the 3 value 5.265 times less the property damages.

Generally, this result demonstrates that the employees of the vehicles taking responsibility
low comparing to owner this agree with the study of Road traffic injuries among young car
drivers by country of origin and socioeconomic position by (Hasselberg, M. and Laflamme,
L., 2008).

5. Road median type

The result of multinomial logistic regression output show that road median type Relationship
has significant effect on crash of serious injury and slight injury with significance value of
(P- 0.037 and P- 0.034) respectively. So, based on the output of the regression model, road
median which are non-traversable have significant relationships in both serious and slight
injury crashes with an odds ratio of 7.179 and 5.54 respectively.

The of road traffic crash by type of road median is a significant factor for both serious and
slight injury which is positively associated with non-traversable median type. The U-turn
crashes non-traversable median type for serious injury have 8 value 5.850 and 2.718 times
more the property damage and non-traversable median type have 3 value 1.971 and 1.712
times more the property damage.

The finding of multinomial logistic regression output in serious injury and slight injury is

non-traversable median type is related with the study of California median study and
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(Moskowitz, K. and Schaefer, W.E., 1960) and Analyzing the Safety Impacts of Raised
Medians (Seat, M.L., Schultz, G.G., Clegg, B.W. and Saito, M., 2019).
4.4. socio-economic impact of U-turn at median openings road traffic crashes

4.4.1 Social Impacts of U-turn at median openings Road Traffic Crashes

Consequences of road accidents primarily affect the victims and their families in the
immediate aftermath. Participants who are directly involved in traffic accidents, in particular,
have negative health impacts. Due to the high number of fatal and permanently disabling
injuries caused by traffic crashes, society is greatly impacted by these events. Here, it is
discussed how losing a job can cause severe financial troubles, loss of amenities, and a
negative impact on how well the entire family functions. We must not lose sight of the fact
that not only the direct participants in traffic crashes are psychologically impacted, but also

their relatives.

The frequency of traffic crashes can contribute to social unrest and crises in society. Traffic
accidents have an effect on a person's or a group's physical and mental health. People who
suffer brain or spinal damage, for instance, might never be able to lead normal lives once
more. They might even require ongoing care. These conditions are often chronic and
incurable because to the direct harm to the brain and spine, however there are a few atypical
cases that show physical improvements despite movement restrictions. These patients
commonly stay in the hospital for extended periods of time. There are various examples of
partial injury, including bone fractures, amputations, lacerations, and physical trauma.
Moreover, psychological issues are another important side effect of traffic crashes that can
have a significant effect on victims by traffic crashes and their families. Several research
concentrate on psychological conditions that occur from auto accidents. Some of these
studies go on the accident's short- and long-term repercussions.

The social impact of RTC can be expressed in different related parameter to crashes. In this
paper in order to show social impact of road traffic crashes they use parameter of gender, age

and education levels.

4.4.1.2 Social Impacts Road Traffic Crashes related to gender
The gender of the casualties whether they are male or female clearly has no bearing on the

likelihood that RTC situations will occur more frequently. However, other human made
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elements that form the basis of gender-based disparities in the one problem for the
occurrence of RTCs. The following Table portrays the distinction among sexes prevalence to

U-turn at median openings Road Traffic Crashes in yeka sub city.

Table 4.4 U-turning median openings Traffic Crashes by Gende

Year
No | gender
2017/2018 | 2018/2019 | 2019/2020 | 2020/2021 | sum | %
1 | Male 88 137 128 156 | 509 95%
2 | female 3 11 5 8 27 5%
Sum 91 148 133 164 | 536

The information in the table also shows that men are more likely than women to be involved
in traffic crashes in urban areas. The results show that from 2017/18 to 2020/21, U-turn at
median openings road traffic crashes in the sub city resulted in 509 (95%) male victims and
27 (5%) female victims. This shows that men are 19 times more likely than women to be

involved in road traffic crashes involving U-turns at median openings in the yeka sub-city.

More precisely, males are substantially more susceptible than females to major injury and
minor damage in sub-urban traffic crashes. Additionally, from the years 2008/9 through
2017/18, males have suffered more RTCs than females in all crashes severity classifications.
There is a significant gender gap in RTC prevalence in Yeka City, which is a result of a
number of reasons. Males make up the majority of drivers, and in our society, men are the
primary producers of economy. Therefore, if these sources of income are lost in a traffic

accident, it will have a significant impact on the family members he supports.
4.4.1.2 Social Impacts Road Traffic Crashes related to age

RTC exposure may not be uniform across all age groups. The economic role and
responsibility of the age groups in the community could contribute to the fatality of age
groups in road crashes. The table below displays U-turn at Median Openings Road Traffic
Crashes in Addis Abeba's Yeka Sub City from 2017/18 to 2020/21, broken down by crash

severity classes.
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Table 4.5 U-turning median openings Traffic crashes by Age of Drivers
No | 298 of Year
driver 2017/2018 | 2018/2019 | 2019/2020 | 2020/2021 | sum %
1| Below 18
2| 18-30 35 59 66 83 243 45%
3(31-50 39 67 54 61 221 41%
4|51 above 16 22 13 18 69 13%
5| Not stated 1 1 3 1%
Sum 91 148 133 163 536 100%

The U-turn distributions at median openings Road traffic accidents involving various age
groups have a negative social impact. In Addis Ababa yeka sub City, not all age groups are
equally at risk from traffic accidents. According Addis Ababa City yeka sub city Traffic
police Office data in yeka sub city at U-turn at median openings Road Traffic Crashes total
536 accidents are happened from the years 20017/18 to 2020/21. Different age categories are
to blame for these road crashes. So, we based our research on information that is already in

the public domain

The age groups of 18 to 30 and 31 to 50 are the most vulnerable to U-turn at median
openings-related road traffic crashes in Yeka Sub City. 464 (86%) road traffic crashes
involving people between the ages of 18 and 50 were reported during 2017/18 to 2020/21.
The severity rate of road traffic crashes the age groups of 18 to 30 is higher and it takes about
243,(45%). In addition, 212 (41%) adults are between the ages of 31 and 50 experienced a
road traffic accident in the sub city over the previous four years. In addition to this, 69(13%)
people whose age is more than 50 also suffered from road crashes in Addis Ababa yeka sub
City. The quality of life in the sub-city is significantly impacted by the U-turn at median
openings Road Traffic Accident suffering productive population between the ages of 18 and
50. This is due to the fact that traffic accidents have an impact on future lifestyles and

complicate the social and economic aspects of the nation.
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4.4.1.3 Social Impacts Road Traffic Crashes related to educational level

The distribution of road traffic crashes varies with educational level, mainly depending on
their amount of exposure and degree of safety awareness as can be seen in Table 4.5

Table 4.6 U-turning median openings Traffic Crashes by Educational level of the Drivers

year
No 2017/2018 | 2018/2019 | 2019/2020 | 2020/2021 | sum | %
1 | illiterate
2 | Read and write
3 | Primary education 6 19 10 7] 42| 8%
4 | Secondary education 44 58 51 67 | 220 | 41%
5 | preparatory education 28 45 39 51163 | 30%
6 | Above preparatory 13 26 32 37| 108 | 20%
7 | Not stated 1 2 3 1%
Sum 91 148 133 164 | 536

Opportunities for median U-turns Drivers with a secondary education have a very high
chance of being involved in traffic accidents, which accounts for 41% of all U-turning
median openings. Drivers in study areas who have completed preparatory education or
Above preparatory account for 30% and 20% of all traffic crashes, respectively. Economic
growth, employment, and incomes from various types of work are all significantly influenced
by education. Ignoring the economic value of education would jeopardize the prosperity of
future generations and have a significant negative impact on poverty, social exclusion, and
the viability of social security systems (Woessman 2015). depending on the traffic crash in
yeka sub city above preparatory take about 20% from total crash.so if the loses highly
educated person by traffic accident they create higher impact for country development as
well as social cruises.

4.4.2 Economic Impacts of U-turn at median openings Road Traffic crashes

Road Traffic crashes have a variety of effects on a country's economy. In addition to the
social effects of RTCs, Addis Ababa City also experiences significant economic losses as a
result of traffic accidents. Road traffic crashes with U-turns at median openings are one type

that has a direct economic impact on the Addis Ababa yeka sub city.

Injuries, fatalities, property loss, and vehicle damage result from traffic crashes. All of these

things pose potential losses for the nation's economy. The frequency of traffic crashes will
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decrease when road infrastructure is improved. This has measurable advantages for the
national economy. Even within the confines of the transport and highway sector, difficult
decisions regarding a nation's resource allocation must be made. To improve this type of
accident and wastage of country economy every stakeholder must be need to participate.
Due to the cause of U-turn at median openings road traffic crashes the property damage cost

in the study area estimated over the four years of period 8,599,367ETB.

The expense of the property damage has an adverse effect on the country's economy, social
interactions, and overall development. The cost of property destruction and economic loss
caused by human default and other associated natural events. The highest estimated U-turn at
median openings road traffic crashes has recorded at ETB 2,421,333in 2020/21, while the
lowest at ETB 1,821,311 in 2019/20 in the sub-city. The sub-city has lost ETB 8,599,367

ETB in the last four years only due to road traffic crashes at U-turn at median openings.

Table 4.7 Estimated Cost of property Damage, 2017/18-2020/2021

year 2017/2018 | 2018/2019 | 2019/2020 | 2020/2021 | sum

Estimated Cost in ETB 2,105,301 | 2,251422| 1821,311| 2,421,333 | 8,599,367

The above table the properties damage is relatively high in its numbers during the
involvement of different accident’s events. Therefore, the rate properties damage higher cost
of the socio-economic failure in the country. Below figure shows properties damage in yeka

sub-city at U-turn median openings road traffic crashes from the year 2017/18 to 2020/21.
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Figure 4.18: U-turn at median openings crashes properties damage
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4.5. Major Causes of U-turn at median openings traffic Crashes
4. 5.1 Causes of U-turn at median openings traffic crashes in yeka sub city

Crashes frequently have several causes because they result from various unfavorable
circumstances. Data on road collisions are gathered by the Ethiopian traffic police.
According to a survey from the federal police, Human error (drivers and pedestrians) were to
blame for more than 80% of all traffic accidents, which the police described as a significant
issue. The contribution of vehicle defects to road traffic crashes as identified by the police is
small percent, which was lower than as one could expect from vehicle accidents. Moreover,
the contribution of road factors is not well identified by the police as the causes of traffic
crashes.

Road traffic crashes were the major causes of death, injury and property damage in Yeka
sub-city. According the traffic crash report and data analysis, there were many causes that
increases U-turn at median openings crashes in study areas. In general, causes of Crash can
be categorized in to the four main categories. These are the human factor, the vehicles related
factor, environmental related factor and the roads network condition (road problem).figure

below describes the current main cause’s accident occurrences in Sub City

cause of traffic accident

3%

6%
®m human factor
eniviromental factor

m other (vehicle
&road)factor

Figure 4.19 Causes of U-turn at median openings crashes in Yeka Sub City
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Analysis of the police statistics shows that the main causes for all accidents that are related to
human factor, the vehicles related factor, environmental related factor and road problem
include drunk driving, excessive speeding, improper turning, distracted driving, not respect
road sign, problem of vehicle and problem of pedestrian. According to traffic crashed report
from 2017/18 to 2020/21, it was found that of all accident, 91 percent were caused by human
factor, 6 percent were caused environmental related factor and the rest of 3 percent were
caused as the result of other (vehicle & road) factor. This shows that the U-turn at median
openings crashes in the city are mainly characterized with human related factor. Because of
from the total number of accidents they take large amount of quantity. This phenomenon
creates huge property damages and different type of injury on driver, passenger and

pedestrian.

4.6 Identification of black spot (Hazardous) location

It was also investigated that, area at which the road traffic accidents frequently occurring
were identified as Black spots, when its priority value (P) equals 15 or more. Based on traffic
accident data collected from Addis Ababa police commission, Addis Ababa traffic
management agency and yeka sub city traffic office they identified 9 high numbers of
accidents occurring location.

Table 4.3: yeka Sub City U-turn at median opining high number of accidents occurring
location

No U-turn at median opening traffic | No. of U-turn at_median opening traffic
crashes Black Spot area crashes occurred in the Black spot

1 Around Zefmesh 13

2 Shola market 7

3 Around Melese foundation 12

4 Around Aware 8

5 Balderas condominium 10

6 Around signal 7

7 Around Salite Meherete 9

8 Lamberete menaharia 11

9 Kokebe tsibah 7
total 84
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According to table 4.3, a total of 84 RTCs have been recorded from nine U-turn at median
opining traffic crashes in hazardous location of the sub city in the year 2017/18to 2020/2021.
This implies that, an average of 12.8 U-turn at median opining traffic accident have occurred
at selected area. The highest frequency of U-turn at median opining is 15 happened Around

Lamberete menaharia and lowest crashes occur around signal areas.

The method incorporated was the Flemish government analysis method for traffic accident
severity prioritization to decide which of the selected hazardous area fulfill the criteria Black.
Spot was wishing an immediate mitigation for intervention.so road sections which have

greater than or equal to 15 of priority value considered black spots area.
The priority value is determined based on formula which is

P =X+ 3*Y +5*Z, where
X = total number of light injuries/Slightly injured persons/

Y = total number of serious injuries /severely injured persons/
Z = total number of deadly injuries/Fatal/

Table 4.9. the Identified black spot Locations U-turn at media opining

No rLIJu:;ljlr:)r;r o?taccr?defr:?s oé)fl;?rllr;l% arrc]eis " fatalities - Injuries- \lj;ilag(tg)
slight serious
1 Around Zefmesh 1 2 3 16
2 Shola market 3 2 9
3 Around Melese foundation 3 4 15
4 Around Aware 3 3
5 Balderas condominium 2 1 5
6 Around signal 1 1
7 Around Salite Meherete 1 3
8 Lamberete menaharia 1 4 2 15
9 Kokebe tsibah 1 1
total 34
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Based on prioritized value from the total of selected sites three of them fulfill the criteria of
Hazardous locations (black spots) areas because of its p-value are greater than or equal to 15.
These are Around Zefmesh p value sixteen, Around Melese foundation p value fifteen and
around Lamberete menahariai p value fifteen.

4.7 Effects of road cross-section element on the road traffic crashes

4.7.1 during site visit

Cross-sectional elements play an essential role in defining the operational traffic efficiency of
any roadway. Key cross sectional elements that influence traffic operations include the
number and width of lanes, the presence, and widths of shoulders and highway medians
width and median opining length. The existing values of cross-section elements for the audit
road have been measured and compared with the ERA geometric design manual. Observed
the existing road segments to cross-check the actual road conditions at identified black spots
by using field measurements and cross-checked actually visualized observations with ERA

road geometric design manual as the reference.

Table 4. 10: observed Road cross-section Problems with ERA Requirement

No | Observed road cross section Remark
problems
1 Narrow median width 2013 ERA geometric design manual says starting

from zonal seat including Addis Ababa
minimum width of median is 2.5m if exceptional
case happen it decrees up tol.2m but observed

median are curve stone

2 Narrow median length 2013 ERA geometric design manual says starting
2lane road its length are not less than 12.4m but
in observation most of U-turn are not satisfy this

length

3 Related to number of lane Lane number contributions to accident are also

observed during site visit.
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2.8 Correlation and regression Analysis

2.8.1. Independent Variables (Selected Cross Sectional Elements)

Independent variables, or explanatory variables, include those characteristics of the road
segments that have a possible correlation with safety (or dependent variables). It was
important to consider as many characteristics as possible at the onset, to be able to properly
account for any variables influencing the accident histories of the segments. Independent
variables collected by site observation included in this study are number lane, median
opining length and median width of road.

2.8.2 Relationship between Cross Sectional Elements and Traffic Accident

Dependent variables (road traffic crashes), or response variables obtained for this data base
was traffic crashes. But independent variables or explanatory variables data are gathered by
site observation.

Table 4. 11 road cross-sections with crashes occurred

No Accident committed | Number of lane Median width | Opening length
1 13 4 0.25 7.8
2 12 6 0.25 8.8
3 11 4 0.6 8.5
4 10 4 0.4 9

5 9 6 0.9 8.6
6 8 6 0.6 10.2
7 7 6 1.1 9

8 7 6 0.4 10.2
9 7 6 1.2 12.2
2.8.3 Correlation Analysis

The correlation analysis coefficient(R) measures the degree of the linear relationship between
two variables. This value can also be viewed as the strength of the linear relationship. It takes
values from -1 to 1. A value of 0 means there is no linear relationship between the two
dependent and independent variables. Positive values of the correlation coefficient indicate
that the two variables tend to be both large or both small at the same time. Negative values

indicate an inverse relationship.
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Table 4.12: Correlations Coefficient

Correlation
variable Number of lane | Median width Opening length
U-turn road traffic accident | -0.655 -0.697 -0.727

Almost all independent variables, Number of lane, Median width and Opening length

have a negatively strong correlation with a road traffic accident.
2.8.4 Regression Analysis

Linear regression models developed for black spot cross sectional elements within respect to
U-tum road traffic crashes. The independent variables were Number of lane, Median width
and median Opening length. The dependent variable was the U-turn crashes

To determine whether there was a statically significant relationship for the 95-percent
confidence interval (significant level of a = 0.05). Regression coefficient (R) Value indicated
that the strength of association between independent variables and dependent variables, R-
square (R2) showed impact percentage of independent variable on dependent variable and SS
indicated the fitness of models. The analysis made between each road cross-sectional
elements with Traffic crashes.

Table4. 13 Regression analyses between independent variables and dependent variables

No | Independent

R R? Standard significance

error
Regression | residual

1 Median 0.727 | 0.528 | 1.68 22.19 2.83 0.027
Opening length

2 Median width 0.697 | 0.486 | 1.75 20.39 3.08 0.037

3 Number of lane | 0.655 | 0.429 | 1.85 18 24 0.056
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The table above indicated that, there were strong relationship between two variables
(dependent and independent) and the model is fit. Finally, except Number of lane, all
independent variables had significant impact on dependent variables, which indicated the
value between 0.027-0.037. So, it fulfills the requirement of P-value. The correlation was
considered significant if (P) is zero or 0.05 percent different from zero. However the
independent variable of road cross sectional element number of lane was out range. Due to

this it is not significantly valid.
4.8.4.1 Relationship between median opening length and Traffic crashes

In the study area all length of median opening of road was below of the standard put by
AACRA manual. During filed measurement using road AACRA geometric manual standard
the road segment was characterized by narrow median opening, which is ranged between

7.8m-12.2m.
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Figure 4.20 median opening length and number of accidents

The above figure showed that, the relationship between median opening length and road
traffic accident by using regression analysis. It indicated that median opening length had a
strong relationship (negatively correlated) with traffic accidents, which means the median
opening length has a significant impact on a traffic accident. One study investigated that,

lower accident rates are attributed to wider median opening length. But it seems that there is
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an optimal median opening length around 12.4m according to AACRA manual. So in order
to minimize crashes occurring in such type of movement it need applying of minimum
criteria put by manual. In this investigation median opening length have about 53%

contribution on the occurrence of road traffic accident.

In order to see the correlations between Median width with U-turn accident, linear equations
and regression coefficients were determined as shown in figure below. Most of the Median
width which found on black spot location are below of the standard put by AACRA manual.
During filed measurement, which is ranged between 0.25m-1.2m.
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Figure 4.21 Median width and number of accidents

Again the above analysis showed that the Median width had a negatively strong
correlation with the occurrences of a road traffic accident. Therefore, as described in the

above figure Median width have about 49% impacts on traffic accidents.

According 2013 ERA geometric design manual says starting from zonal seat town including
Addis Ababa minimum width of median is 2.5m.but AACRA geometric design manual for
exceptional case width of median up tol.2m but in site visiting median width found on road
are not fulfill the criteria put on manual. Linear regression output also shows the effect of
median width on traffic crashes. So, in order to minimize such type of crashes they need

implementing geometrical manual standard width for different type of road.
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4.8.4.3 Relationship between Number of lane and Traffic crashes

Numbers of lane is very important parameter in of geometric design and take consideration
as criteria during design period.in study area more of road lane number varies from 4 lanes to

6lanes.

w
w
w

12 y==1.5x+17. + +
10 R2 = 0.4286 f\‘
8 N

accident occur
()}

0 1 2 3 4 5
number of lane

(o)}
~N

Figure 4.22 Numbers of lane and number of accidents

As indicated on the above figure the Numbers of lane had a negatively strong correlation
with the occurrences of a traffic accident and it contributed about 43% for the occurrence

of road traffic accidents.

Numbers of lane in the road segment have contribution for road traffic accident. Studies said
that, median type and number of lane were factor associated with fatal, nonfatal injury and
property damage. Wide raised median reduces accident by providing of additional lane at U-

turn median opining. Such type of lane reduces rear end collision of vehicle.
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Figure 4.23 additional lanes at median opening at raised median type

AAIT, School of Civil and Environmental Engineering Page 74



Evaluation of U-turning road traffic crashes at median opening in Yeka sub city | 2023

4.8.4.4 Multiple linear Regression Models

in order to use any model in statistics, the model must first of all be found to have been fitted
well and as well as statistically significant. In this regression model analysis, it became
imperative to go beyond the fitting of an equation to data and making inferences about the
population from which the data were drawn. The modeling for road traffic accident
procedure used in the analysis is based on statistical regression. The basic form of multiple

linear regression equation is as follows:

Yi =0+ BX1+ BX2+H e + BnXn +E

Where:

¢ Yi = Dependent Variables (Road traffic crashes)

e X1, X2, X3.....X = independent variables (number of lane, opening length, median width)
¢ 30 = Constant

e 31, B2, B3 and Pn are the regression coefficients

After the regression equations are constructed, a process of testing was used. The aim of the
testing process is to find out the best suitable model that represents the given data.

The analysis made between each road cross-sectional elements of median opening length,
median width, and number of lane with respect to Traffic crashes have analyzed by multiple
linear regression. The regression analysis output of both dependent and independent variable

are given in table below.

Table 4.14 Summary output Regression analysis

Regression Statistics
Multiple R 0.849332625
R Square 0.721365908
Adjusted R Square 0.554185453
Standard Error 1.529877894
Observations 9

AAIT, School of Civil and Environmental Engineering Page 75



Evaluation of U-turning road traffic crashes at median opening in Yeka sub city | 2023
Standard

Coefficients Error t Stat P-value Lower 95% | Upper 95%
Intercept 20.5759958 | 4.28520907 | 4.80163172 | 0.00487663 | 9.560515201 | 31.5914764
Number -
of lane -0.6429729 | 0.659986251 | -0.9742217 | 0.37468982 | 2.339521569 | 1.053575769
Opening -
Length -0.673840687 | 0.522899599 | -1.2886617 | 0.25391817 | 2.017996898 | 0.670315525
median -
width -2.371314579 | 1.833311607 | -1.2934596 | 0.25238154 | 7.083992096 | 2.341362938

Regression coefficient (R) Value indicated that the strength of association between
independent variables and dependent variables. Also, median width, median opening length
and Number of lane were significant to develop multiple linear regression models for U-turn
crashes (USI). The Regression coefficient (R) and R? for U-turn at median opening road
traffic crashes are 0.849 and 0721 respectively. This Value indicated that independent
variable (median opening length, median width and number of lane) have a strong

relationship with traffic accidents.

On the base of dependent and independent variable multiple Regression model equation has

been developed. These developed equations are:-
UTC=20.575-2.371 (MW) -0.673(MOL)-0.642(NL)
Where

UTC: U-turn traffic crashes (in year)

MOL.: median opening length (m)

MW: median width (m)

NL: number of lane (Number)

4.8.4.5 Sensitivity analysis

On the basis of multiple Regressions model equation sensitivity for U-turn at median opening
road traffic crashes of independent variable are not the same. Sensitivity of independent
variable of median opening length, median width and number of lane for road traffic accident
based on developed equations can be seen in below.
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Based multiple Regression model equation Sensitivity independent variables for U-turn at

median opening road traffic crashes are shown in table below.

UTC=20.575-2.371 (MW) -0.673(MOL)-0.642(NL)

Table 4.15 Sensitivity analysis of crashes

No Median width Number  of | Opening length UTC(U-turn crashes)
lane

1 0.25 4 7.8 13

2 0.6 4 8.5 11

3 0.25 4 8.5 12

4 0.9 6 8.6 9

5 0.25 6 13 8

6 1.1 6 13 5

7 0.4 6 10 9

8 1.2 4 9 9

Generally they conclude that independent variables median width highly Sensitive for U-turn

at median opening road traffic crashes comparing to the remaining of two independent

variable .because the value of median width highly affect o multiple Regression model

equation road traffic crashes.as the increasing of median width the value of crashes decrease

and vice versa.
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CHAPTER FIVE
CONCLUSION AND RECOMMENDATION

5.1 Conclusions

This study has tried to evaluate different causes of U-turn at median openings road crashes in

yeka sub city. Based on the Discussion and the result of this research the following ideas can

be generalized.

>

Cross-sectional elements play an essential role in defining the operational traffic
efficiency of any roadway. Using correlation analysis coefficient(R) measures the
degree of the linear relationship between cross sectional elements and road traffic
accidents.

The result implies that; all independent variables have a strong relationship with each
other because all correlation coefficient (R — values) are closest to the value of
negative one

The regression model analysis, it was identified that traffic accidents have a high
relationship with cross-sectional elements of roads at p-value less than 0.05. These
variables have a determinant effect for an accident to happen.

The result of the regression analysis, accident predicting equation for U-turn at
median opening in sub city road was defined using the independent variables stated
above.

Multinomial logistic regression was used in the statistical analysis of secondary data.
Output show that from ten independent variable time of crashes, educational level,
road Alignment, ownership or relationship with vehicle, and type of median shows
statically significant effect on dependent variables.,

Causes traffic crashes in the study area were related to driver’s errors were about
91percent, poor weather conditions take 6percent and other factors accounted about 3
percent.

In general, it's clear that road accidents have been a serious problem in our everyday life.

This study identified the causes of the accident using engineering measurements for the road

segment. In addition, accident prediction models were developed through investigating

factors contributing to the occurrence of the accident.
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5.2 Recommendation
Based on the results of this research, the following recommendations have been given for

Different stakeholders;

» Those improper road geometric design factors for road traffic accidents are expected
to be solved by implementing necessary improvement measures relative to those
identified factors to intervene in the situation at each Black spot.

» To minimize the occurrence of road traffic accident in a short term on the identified
black spot locations, it is important to apply the following countermeasures.
Installation of traffic sign, removal of obstruction that minimize sight distance
(special planting on road corridor), construction of proper medians width and median
opening length within the requirement fulfill ERA and AACRA geometrical manual.

» Majority of the U-turn crashes in the study area occurring in the daytime especially
between 7:00 am to 8:00 am and 5:00 pm to 6:00 pm. Hence, Traffic polices should
be assigned in the major roads of the city that have listed as critical time.

» Drivers aged groups 18 to 30 are more frequently involved in U-turn at median
openings RTCs than the other. so road transport office, which gives the driving
license should be seriously assess the capability of drivers and monitor the training
given to learners by private agencies.

» The contributing factors for the occurrence of these crashes in the study area could be
human factor. This is the main issue that needs great attention.so that, policymakers
collaborating with other concerned authorities work to address those issue.

Future Study Areas

Findings from this study can be used as a benchmark for the study area as well as other sub
cities in Addis Ababa. The problem of U-turn crashes is a growing concern in cities and
government efforts to improve road safety by reducing the problems observed in road

segment is an important point to reduce the road traffic crashes.

Future research recommendations are arising from this research which is not addressed due to
time and money constraint. Analyzing and examining the impact of speed, geometric design
parameters and traffic volume on crash frequency around U-turn and straight section by
installing fixed camera for recording of traffic volume (which represent exact traffic volume

while crash is occurred) and vehicle speed.
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" APPENDIX

1.statistical ou put
Parameter Estimates

Traffic Crashes? B Std. |Wald | df | Sig. |Exp(B) | 95% Confidence
Error Interval for
Exp(B)
Lower | Upper
Bound [ Bound
Intercept 11.68| 3.726( 9.842| 1| .002
9
[Time=1.00] 3.674|1.265|8.433| 1| .004| 39.408( 3.301| 470.396
[Time=2.00] 1.783| 1.248( 2.042| 1| .153| 5.947| .516 68.578
[Time=3.00] 1.598| 1.344( 1.413| 1| .235| 4.942| .355 68.875
[Time=4.00] 0° 0
[Gender=1.00] -638( .899| .504( 1| .478 528( .091 3.075
[Gender=2.00] 0° 0
[Age=1.00] 990|1.013| .956( 1| .328( 2.692| .370 19.600
Serious | [Age=2.00] | 1149|2274| 1| 132 .177| .019 1.681
injury 1.733
[Age=3.00] 0° 0
[Education=1.00] |2.602| 1.518|2.939| 1| .086( 13.497| .689( 264.543
. 24.33 347.06
[Education=2.00] | 5.850| 1.186 6 1 .000 ) 33.970( 3545.802
[Education=3.00] |2.718|1.018| 7.134| 1| .008( 15.150| 2.062| 111.327
[Education=4.00] o° 0
[Experience=1.00] | 2.578| 2.238| 1.327| 1| .249| 13.173| .164| 1057.988
[Experience=2.00] | -.256| 1.788| .020| 1| .886 774 .023 25.748
[Experience=3.00] | 1.720| .984|3.052| 1| .081| 5.582| .811 38.432
[Experience=4.00] | .082| .966| .007| 1| .932| 1.086| .164 7.207
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[Experience=5.00] 0° 0
[Weather=1.00] 1.747| 915(3.646| 1| .056| 5.737| .955 34.468
[Weather=2.00] 2.604|1.384| 3538 1| .060| 13.518| .896| 203.872
[Weather=3.00] 0° 0
[Area=1.00] -573|2.287| .063| 1| .802 564 | .006 49.855
[Area=2.00] 1.504|3.037( .245| 1| .620| 4.502| .012| 1732511
[Area=3.00] 346(; 2311|2242 1| .134 .031| .000 2.912
[Area=4.00] 1.297(2.196( .349| 1| .555| 3.657| .049| 270.574
[Area=5.00] 1 40(; 2.261| .386| 1| .534 245 .003 20.622
[Area=6.00] 0° 0
[Alignment=1.00] | 1.712| 1.723| .987| 1| .320| 5.540| .189| 162.223
[Alignment=2.00] | 3.041| 1.823|2.782| 1| .095| 20.923| .587| 745.319

: 114.85

[Alignment=3.00] | 4.744|2.117(5.021| 1| .025 4 1.812| 7279.067
[Alignment=4.00] | 2.725| 2.263| 1.451| 1| .228| 15.263| .181| 1287.558
[Alignment=5.00] | 4.420| 2.617|2.854( 1| .091| 83.114| .493|14024.141
[Alignment=6.00] o° 0
[Ownership=1.00] 4164; 1.856| 5.035( 1| .025 .016| .000 .590
[Ownership=2.00] | -.846| 1.453| .339( 1| .561 4291 .025 7.407
[Ownership=3.00] 0° 0
[Median=1.00] 1.971| .944(4.362| 1| .037| 7.179| 1.129 45.649
[Median=2.00] 0° 0
Intercept 5.942 3.105(3.661| 1| .056

slight  |[Time=1.00] 2.009| .944|4531| 1| .033| 7.459|( 1.173 47.453

injur

Jury [Time=2.00] 1.463| .939(2.427| 1| .119| 4.317| .686 27.176

[Time=3.00] 1.074| 1.109( .938| 1| .333| 2.926| .333 25.704
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[Time=4.00] 0° . | 0
[Gender=1.00] 1573: 831(3.587| 1| .058| .207| .041 1.056
[Gender=2.00] 0° . | 0
[Age=1.00] -810| .940( .741| 1| .389| .445| .070 2.811
[Age=2.00] 352 .963| .134| 1| .715| 1.422| .215 9.382
[Age=3.00] 0° . | 0
. 11. 148.
[Education=1.00] | 4.999] 1.462 62 1| .001 832 8.445| 2605.326
. 18.60 509.09
[Education=2.00] | 6.233| 1.445 ol 1| 000 ,|29.990| 8642.098
[Education=3.00] | 4.192]1.335[9.860| 1| .002| 66.126| 4.832] 904.990
[Education=4.00] 0° . | 0 . . . .
[Experience=1.00] | 2.132| 2.474| .743| 1| .389| 8.432| .066| 1075.634
[Experience=2.00] | 2.163| 1.170| 3.419( 1| .064| 8.700| .878 86.191
[Experience=3.00] | .644| .878| .537| 1| .464| 1.903| .340 10.643

[Experience=4.00] 1.37(; 1.157|1.402( 1| .236 254 .026 2.455
[Experience=5.00] 0° . | 0 . . . .
[Weather=1.00] 1.664| .920]3.269| 1| .071| 5.280| .869 32.062
[Weather=2.00] 6941 1.774| .153| 1| .696| 2.002| .062 64.842
[Weather=3.00] o° 0

[Area=1.00] 1_85?; 2.4009| 591| 1| .442| 157 .001| 17.625
[Area=2.00] 2.629(2.131| 1521 1| .217| 13.854| .212| 903.479
[Area=3.00] 2.99£; 218911878 1| .171 .050| .001 3.635
[Area=4.00] 1.583]2.158| .538| 1| .463| 4.871| .071| 334.746
[Area=5.00] 2.997- 2.268| 1.747| 1| .186 .050| .001 4.253
[Area=6.00] ob . 1 0

[Alignment=1.00] | -.413| 1.389| .089| 1| .766| .661| .043| 10.058

[Alignment=2.00] | -.695| 1.541| .204| 1| .652 499 .024 10.230
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[Alignment=3.00] | 1.569| 1.813| .749 387 4.803| .138| 167.776
[Alignment=4.00] | 1.355| 1.931| .492 483| 3.876| .088( 170.805
[Alignment=5.00] | .724|2.327| .097 756| 2.062| .022| 197.484
[Alignment=6.00] 0° .

[Ownership=1.00] 5.265; 1.385 14'42 .000 .005| .000 .078
[Ownership=2.00] 2_019; 1.182] 2.917 088 .133| .013 1.347
[Ownership=3.00] 0°
[Median=1.00] 1.712| .807| 4.499 .034| 5.540( 1.139 26.950
[Median=2.00] 0°

a. The reference category is: property damage.
b. This parameter is set to zero because it is redundant.
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2. Accidents Statistics in Numbers
1. Road Traffic Accident in Addis Ababa City from 2017/18 to 2020/21
Types of
Traffic
NO Accident Year Sum
2017/2018 | 2018/2019 | 2019/2020 | 2020/2021
1 | Death 456 458 448 389 1751
2 | Serious injury 1903 1875 1847 1824 7449
3 | Slight injury 1074 1115 908 994 | 4091
Property
4 | damage 24928 2600 25854 27882 | 81264
sum 28361 29448 29057 31089 | 94555
2. Road Traffic Accident in yeka sub city from 2017/18 to 2020/21
Types  of Year
NO Traffic |
Accident 2017/2018 | 2018/2019 | 2019/2020 | 2020/2021 | sum
1 Death 32 68 39 43 182
Serious
2 injury 123 128 143 164 558
Slight
3 injury 82 98 93 105 378
Property
4 damage 2894 3151 3117 3402 12564
sum 3131 3445 3392 3714 13682
3. Road Traffic Accident in yeka sub city at U-turning median opening from 2017/18 to
2020/21
Types of v
NO Traffic ear
Accident 2017/2018 | 2018/2019 | 2019/2020 | 2020/2021 | sum
1 Death 0 1 1 2
Serious
2 injury 9 11 8 14 42
3 Slight injury |7 8 9 10 34
Property
4 damage 75 128 116 139 458
sum 91 148 133 164 536
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4. Hourly Distribution of U-turning median openings Road Accidents
Time of crash Year
2017/2018 | 2018/2019 | 2019/2020 | 2020/2021 total

7:00-8:00AM 9 13 12 15 49
8:00-9:00AM 7 11 34
9:00-10:00AM 2 16
10:00-11:00AM 3 20
11:00-12:00AM 7 10 11 9 37
12:00-1:00AM 8 11 10 14 43
1:00-2:00PM 6 9 27
2:00-3:00PM 2 12 4 25
3:00-4:00PM 3 4 19
4:00-5:00PM 5 5 9 27
5:00-6:00PM 7 11 13 38
6:00-7:00PM 2 5 6 8 21
7:00-8:00PM 4 10 8 11 33
8:00-9:00PM 5 8 9 7 29
9:00-10:00PM 4 6 4 7 21
10:00-11:00PM 2 3 5 8 18
11:00-12:00PM 3 4 1 2 10
12:00-1:00PM 1 3 4 8
1:00-2:00AM 1 1 1 3 6
2:00-3:00AM 1 1 2 4
3:00-4:00AM 2 1 3
4:00-5:00AM 2 1 3 2 8
5:00-6:00AM 2 5 6 3 16
6:00-7:00AM 5 4 7 8 24
sum 91 148 133 164 536
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5. U-turning median openings Traffic Accidents by day of week
No day of year
week 2017/2018 | 2018/2019 | 2019/2020 | 2020/2021 | sum
1 | Monday 12 26 21 29 88
2 | Tuesday 14 24 25 28 91
3 | Wednesday 15 17 22 25 79
4 | Thursday 17 23 18 29 87
5 | Friday 14 21 13 18 66
6 | Saturday 11 25 15 9 60
7 | Sunday 8 12 19 26 65
Sum 91 148 133 164 536
6. U-turning median openings Traffic Accidents by Age of Drivers
No age of Year
driver 2017/2018 | 2018/2019 | 2019/2020 | 2020/2021 | sum %
Below
1 18
2118-30 35 59 66 83 243 45%
3| 31-50 39 67 54 61 221 41%
4 |51 above 16 22 13 18 69 13%
Not 0
> stated ! 1 3 1%
Sum 91 148 133 163 | 536 100%
7. U-turning median openings Traffic Accidents by Gender
Year
No gender
2017/2018 | 2018/2019 | 2019/2020 | 2020/2021 | sum %
Male 88 137 128 156 509 95%
female 3 11 5 8 27 5%
Sum 91 148 133 164 | 536
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8. U-turning median openings Traffic Accidents by Educational level of the Drivers

Year
No 2017/2018 | 2018/2019 | 2019/2020 | 2020/2021 | sum %
1 | illiterate
Read and
2 )
write
Primary
3| education 6 19 10 7 42 8%
Secondary
4| education 44 58 51 67 220 41%
preparatory
5 | B oation 28 45 39 51| 163 30%
Above
6 | Dreparatory 13 26 32 37| 108 20%
7 | Not stated 1 2 3 1%
Sum 91 148 133 164 536
9. U-turning median openings Traffic Accidents by Experience of the Drivers
N Year
0 2017/2018 | 2018/2019 | 2019/2020 | 2020/2021 | sum %
1 | No license
2 | Below 1 year 5 3 8 1%
3| 1-2 year 9 5 6 13 33 6%
4 | 2-5 year 43 71 57 63 234 44%
5 | 5-10 year 28 39 41 31 139 26%
6 ﬁfa‘ive 10 11 33 23 53| 120 22%
7 | Not stated 1 1 2 0%
Sum 91 148 133 164 536
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10. Weather Condition Related U-turning median openings Traffic Accidents
year
No Weather
Condition | 2017/2018 | 2018/2019 | 2019/2020 | 2020/2021 | sum | %
Good 0
1 Weather 56 89 74 98 | 317 59%
2 | Cloud 16 33 23 31 103 19%
3 | Rain 19 26 36 35 116 22%
sum 91 148 133 164 536
11. Causes of U-turning at median openings Traffic Accidents
No | Reason Traffic year
Accidents 2017/2018 | 2018/2019 | 2019/2020 | 2020/2021 | sum | %
1 | drunk driving 4 10 6 9| 29 5%
poor weather 0
2 condition 6 7 9 11| 33 6%
3 | speeding 28 42 44 52 | 166 31%
4 | improper turn 45 61 53 69 | 228 43%
running traffic 0
5 nolice 2 1 3 2 8 1%
6 | distracted driving 1 7 4 5| 17 3%
Not respect 0
7| traffic signs 3 14 11 13| 41 8%
defect of
8 automobile 2 5 3 3 13 2%
defect of 0
9 pedestrian 1 ! 0%
Sum 91 148 133 164 | 536
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12. U-turning at median openings Traffic Accidents Happening area

Accidents year |
NO- | Happening 101712018 | 2018/2019 | 2019/2020 | 2020/2021 | sum
1 | school Area 6 9 7 11 33
2 | Factory Area 2 3 1 1 7
4 | Market Area 21 41 38 48 148
5 | Lnnement 27 51 47 63| 188
6 | Offiice Area 19 31 33 29 112
7 | Restdentia 13 11 6 7 87
8 | other 3 2 1 5 11
Sum 91 148 133 164 536
13. Types of Vehicles Related U-turning at median openings Traffic Accidents
year
No Type of vehicle 2017/2018 | 2018/2019 | 2019/2020 | 2020/2021 | sum
1 | Bicycle 1 1 2
2 | motor Bicycle 1 2 1 2 6
3 | three wheeler 3 1 2 1 7
4 | Automobile 26 54 61 76 | 217
5 | minibus 19 39 37 45 | 140
midbus(13-45
6 | seat) 11 17 9 7 44
7 | bus > 45 seat 9 7 4 5 25
8 | truck 17 21 13 18 69
9 | truck trailer 2 1 3 5 11
10 | Not Stated 3 5 3 4 15
Sum 91 148 133 164 | 536
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14. The Drivers and Vehicles Relationship Related U-turning at median openings Traffic

Accidents
The Drivers Year
and
Vehicles
No Relationshi | 2017/201 | 2018/201 | 2019/202 | 2020/202 | su
p 8 9 0 1 m %
1| owner 21 49 38 46 | 154 29
2 | Employee 59 89 78 98 | 324 60
3 | Others 9 7 16 19 51 10
4 | Unknown 2 3 1 1 7 1
Sum 91 148 133 164 | 536

15. The Position or the Direction of the Roads Related U-turning at median openings Traffic

Accidents
Position or the
No | Direction of the
Roads 2017/2018 | 2018/2019 | 2019/2020 | 2020/2021 | sum
1 | Straight and plain 63 101 93 108 365
Straight and
2 slightly slopped 11 21 17 28 77
Straight and ups
3 and down 9 6 4 11 30
4 | Slightly zigzag 3 5 7 2 17
5 | Hilly 1 3 2 2 8
6 | Slope down 4 12 10 13 39
Sum 91 148 133 164 536
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16. Types of road surfaces Related U-turning at median openings Traffic Accidents

No road surfaces | 2017/2018 | 2018/2019 | 2019/2020 | 2020/2021 | sum
asphalt
1 | surfaces 88 143 132 156 519
Other type of
2 | surfaces 3 5 1 8 17
sum 91 148 133 164 536

17. The Road’s Environmental Conditions Related U-turning at median openings Traffic

Accidents
year
Road’s
Environmental
No Conditions 2017/2018 | 2018/2019 | 2019/2020 | 2020/2021 | sum
1| Dry 81 134 121 140 | 476
2 | Moist 10 13 12 24 59
sum 91 147 133 164 | 535
18. Types of median Related U-turning at median openings Traffic Accidents
2018/201 | 2019/202 | 2020/202
No Types of medians 2017/2018 | 9 0 1 sum
traversable (flush or
1 | paint) 9 11 6 17 43
Non traversable
(raised or depressed
2 Island) 82 137 127 147 493
sum 91 148 133 164 536
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