A | el
£ A
s

(Efﬁ_.r:,x;u
AlN SHAMSE UNIVERSITY
AIN SHAMS UNIVERSITY

FACULTY OF ENGINEERING
PUBLIC WORKS

“Analyze Egyptian Railway Accidents and Propose
Scientific and Practical Methodology to be
Minimized”

A Thesis submitted in partial fulfillment of the requirements of the degree of
Master of Science in Civil Engineering
(Public Works)

By
Mona Essam Fathy Elsayed Abd Elmoaty
Bachelor of Science in Civil Engineering (2011)
(Public Works)
Faculty of Engineering, Ain Shams University

Supervised By
Dr. Hany Sobhy Riad

Associate Professor of Railway Engineering, Public Works Department, Faculty of
Engineering, Ain Shams University, Cairo, Egypt

Dr. Haytham Nour Eldin Zohny
Associate Professor of Railway Engineering, Public Works Department, Faculty of
Engineering, Ain Shams University, Cairo, Egypt

Dr. Wael Mohamed Ibrahim

Assistant Professor of Railway Engineering, Public Works Department, Faculty of
Engineering, Ain Shams University, Cairo, Egypt

Cairo - (2019)






(jwﬁ'__rif-, P
A

IN SHAMS UNIVERSITY

i f
AT
S

AIN SHAMS UNIVERSITY
FACULTY OF ENGINEERING
PUBLIC WORKS

“Analyze Egyptian Railway Accidents and Propose
Scientific and Practical Methodology to be
Minimized”

By
Mona Essam Fathy Elsayed Abd EImoaty
Bachelor of Science in Civil Engineering (2011)
(Public Works)
Faculty of Engineering, Ain Shams University

Examiners’ Committee
Name and Affiliation Signature

Prof. Dr. Abdallah Hassan Wahdan ~ ..........
Professor of Traffic &Transportation Engineering

Former Dean of Faculty of Engineering - Al-Azhar University
Faculty of Engineering - Al-Azhar University

Prof. Dr. Ali Zain El-abdeen Salem Hekal  ..........
Professor of Traffic &Transportation Engineering

Former Transportation minister

Faculty of Engineering - Ain Shams University

Dr. Hany Sobhy Riad .
Associate Professor of Railway Engineering
Faculty of Engineering - Ain Shams University

Date: ..... [oo.... /2019






STATEMENT

This thesis is submitted as a partial fulfilment of Master of Science
in Civil Engineering, Faculty of Engineering, Ain shams
University.

The author carried out the work included in this thesis, and no
part of it has been submitted for a degree or a qualification at any
other scientific entity.

Mona Essam Fathy Elsayed

Signature






Researcher Bibliography

Name : Mona Essam Fathy Elsayed Abd Elmoaty
Date of birth : May-25-1989
Place of birth : Cairo, Egypt

Last academic degree . Bachelor of Science in Civil Engineering
Field of specialization  : Civil Engineering
University issued the degree : Ain Shams University

Date of issued degree  : June-2011






Acknowledgment

Having the opportunity to write what | feel, it is time | wrote my
acknowledgments. First, I want to thank God for all the things He has
blessed and is still blessing me with, without which I would not be able to
pursue knowledge, or even life.

Having a supervisor like Dr. Hany Sobhy Riad was one of the best
experiences | had his care, patience, support and encouragement, are most
appreciated. Despite his busy program his door was always open for my
questions and problems and complaints.

| want to express my deepest gratitude to my supervisor,

Dr. Haytham Nour EIldin Zohny for his encouragement and advice
throughout my studies, his continuous support and patience to answer
countless questions, is highly appreciated. Thank you for all the times you
have helped me and for the very valuable discussions we had.

| also wish to thank the third member of my supervisors committee,
Dr. Wael Mohamed Ibrahim for his advice, comments and valuable efforts
that greatly enriched this work

| am greatly indebted to all staff members of both of the public works
department, Ain Shams University, and Egyptian railway for their kind help
and cooperation. Specially thanks to Mr/ Sayed Metwally how has helped
me and introduce me valuable data.

Mona Essam Fathy
September 2019






DEDICATION

I wish dedicate this work to my beloved husbund/ Tamer Mohamed
Bastawy Zidan who is lighting my life and without his help, patience and
advice through the work and personal consulations | would not have been

able to complete this work.

| also wish to dedicate this work to my dear friend the Eng./ Mayada Adel
Mohmed fadel who is helped me in my resarch.

I also wish to dedicate this work to my beatiful and loyal friends/ Marwa
badr & Heba Abdel Halim

Last but not least, | would like to dedicate this thesis to my lovely family:
my beloved mother/ Faozya Sayed Ahmed (may God have mercy on her),
my dear father/ Essam Fathy Elsayed and my affictionate two brothers/
Mohamed & Mostafa. | am really grateful to them.

Mona Essam Fathy
September 2019






Thesis Summary

The present thesis deals with investigating annual accidents during the
period of 2013 till 20170f the six admintrative zones for Egyptian National
Railway (ENR). These accidents were classified as absolute and relative
values according to their types to determine the worst zones and the worst
accident types.

To realize this goal, data collections were obtained for accident fluctuations
and the traffic calculated by the use of the official time table 2016 in
train.km/day for the ENR six zones.

Accidents cause damage, fatalities, injuries and losses of material, the
present thesis conclude to arrange the priority of the zone and type of
accidents using a modified risk level based on severity and frequency, then
one can prepare a scientific and practical plan to put the important
conclusions and useful recommendations for ensuring safety operations with
low costs and minimizing the dangerous accidents.

The thesis represents one of useful contributions to propose the effective
solutions for the decision maker to enface this very dangerous problem.

The following methodology is applied:

There are four stages to realize the objectives of the thesis as follows:

First stage: Data collections and field survey.

1- Calculating the traffic volume estimated by thousand train km per
day for each administrative zone.

2- Collecting data concerning the accident fluctuations during 2013 to
2017.

3- Collecting data concerning both the fatalities and injuries due to
accidents to obtain the severity for: all types of accidents, all zones and
the corresponding year.

4- Collecting data concerning the frequency of each type of accidents
for all zones within 2013 till 2017.



Second stage: Analyzing the collected data.

1-The data were analyzed for the six admintrative zones as total
absolute accidents or relative ones from 2013 to 2017.

2- Derivations of some formulae to predict future accident fluctuations
if no measures have been done.

3- Preparing the modified average risk permissible level according to
accident types using ENR data from 2013 to Y+ VY with or without
taking into consideration both frequency and severity.

5- Determining Risk levels based on the frequency and severity of
accidents according to both Egyptian National Railway (ENR) and
European Standard Specifications (ESS)

6- Modifying the risk level estimation for both the Egyptian method and
European method.

7- Proposing ranges of frequency, severity, and risk permissible level.
8- Preparing the frequency, severity, and risk permissible level for each
zone applying the proposed ranges.

9-Proposing modified risk permissible level for all zones and all
accidents types from 2013 to 2017.

10-Proposing equavalant sevirity for all zones from 2013 to 2017

Third stage: Results and conclusions.
The thesis showed the following:

1-Central zone was the largest accidents for the most accident types
within 2013 to 2017

2-The largest total accidents (absolute & relative) were for total
collision with percentage 79% of the total accidents, this represents
more than half of total accidents from 2013 to 2017 because of large
accidents at level crossing especially gate collision accidents.

3-The results of risk permissible level for all types of accidents from
2013 to 2017 are different inspite of types of accidents which have the
same risk level when applying both of ENR or Eroupian method, so an
approch was taking into consideration a range to avoid this misleading.
4- Determining the priority of all zones and the coresponding types of
accidents taking into consideration equavalant sevirity and risk level
analysis.



Forth stage: Recommendations.

1-Determining the priority of all zones and the coresponding types of
accidents based on equavalant sevirity and risk level analysis together.
2- Proposing scientific and practical solutions to improve the railway
operation and the railway traffic.

3-Proposing measures to minimize ENR railway accidents for the three
following aspects:

1- Maintenance.

2- Human power.
3- Safety measures.

To achieve the mentioned objectives, this thesis is divided into six
chapters, which can be summarized as the following:

CHAPTER 1: INTRODUCTION

It consists of the thesis hypotheses, thesis scope, thesis objectives and
thesis methodology.

CHAPTER 2: LITERATURE REVIEW

It is considered as a literature review for national and international
studies, projects and textbooks.

CHAPTER 3: DEFINITIONS

This chapter deals with definition of train accident, types of accidents
and causes of it according to ENR (Egyptian National Railways).

CHAPTER 4: DATA COLLECTIONS AND FIELD SURVEY

The data collections were divided into five types:



