UNIVERSITI TEKNOLOGI MARA
PERAK BRANCH

ADVANCED FIRE EVACUATION MODEL
(EsSCHUTE23)

KAMARUL ASYRAF BIN KAMARULZAMAN

Innovation project report submitted in partial fulfilment
of the requirements for the degree of
Bachelor of Science (Hon.) Construction Technology

Faculty of Architecture, Planning & Surveying

August 2021



AUTHOR’S DECLARATION

| declare that the work in this innovation project report was carried out in accordance
with the regulations of Universiti Teknologi MARA. It is original and it is the results
of my own work, unless otherwise indicated or acknowledged as referenced work. This
topic has not been submitted to any other academic institution or non-academic

institution for any degree or qualification.

In the event that my innovation project report, be found to violate the conditions
mentioned above, | voluntarily waive the right of conferment of my degree and agree

be subjected to the disciplinary rules and regulations of Universiti Teknologi MARA.

Name of Student : Kamarul Asyraf Bin KamarulZaman

Student 1.D. Number : 2019462232

Programme: : Bachelor of Science (Hons.) Construction Technology
Faculty : Architecture, Planning & Surveying

Innovation Report Title : Advanced Fire Evacuation Model (ESCHUTE23)

Signature of Student

Date : August 2021



ACKNOWLEDGEMENT

Alhamdulillah, praise to Allah, the Most Gracious the Most Merciful.

Firstly, 1 would like to extend my heartfelt gratitude for the guidance, advices,
enthusiastic, encouragement and constructive suggestions throughout the writing of the
report by the following group of amazing individuals. My grateful thanks are extended
to my supervising lecturer, Ts. Dr. Dzulkarnaen Ismail for the opportunity and
enormous knowledge given to me throughout the challenging Open and Distance
Learning (ODL). He has enabled me to learn and develop my understandings,
knowledge and experience of innovating new construction product as part of Risk
Management and Disaster Development. He is also responsible for streamlining and

proofreading this report.

Abundance of thanks to my lecturers, Profesor Madya Ts. Dr. Siti Akhtar Mahayudin
and Ts. Dr. Asmat Ismail, lecturers of BCT604 and BCT654 (Innovation Project) for
assisting me from the earlier stage of this report. | would also like to express my
appreciation to all UiTM Perak lecturers that have taught and nurtured me in becoming
a better student. | am particularly grateful for the assistance given by lecturers who are
directly involved during completion of the report. Thank you to Nazrig Norshah for his
whole support throughout the journey. To my friends, | value the time, effort,
encouragement and ideas that they have contributed to the successful completion of this
project and the insightful knowledge that have been shared over the last few semesters.
Finally, special thanks are to my beloved parents for their endless sacrifices over the
years. | owe my greatest debt to them for supporting me financially, physically and

mentally. Thank you for the supports.



TABLE OF CONTENTS

CONTENTS PAGE NUMBER

Author’s Declaration i

Acknowledgement ii

Table of Contents Y%
List of Tables viii
List of Plates X
List of Figures X
List of Abbreviations Xii
Abstract Xiii
CHAPTER 1 INTRODUCTION 1
1.1  Background of Study 1
1.2 Problem Statement 5
1.3 Research Questions 6
14 Research Aim and Objectives 6
1.5  Scope of Study 7
1.6 Limitation of Study 7
1.7 Significant of Study 9
1.8  Outline of Report 9
CHAPTER 2 LITERATURE REVIEW 10
2.1 Introduction 10
2.2 Overview of Structural Fire Cases in Buildings 10



ABSTRACT

The rapid construction of high-rise buildings contributed to the increasing risk of fire
hazard. Fire evacuation plan shall provide means of escape during emergency but
however, it may cause difficulties in case of obstruction and hindrance. Due to cost
limitations, several alternatives are unapplicable. Therefore, there is a need to propose
fire evacuation model to accommodate existing evacuation plan. The solution should
prove beneficial to pregnant woman, disabled individuals and senior citizen that have
difficulties to escape using staircase due to the physical constraints. Thus, the study is
scaled down to high-rise residential buildings such as apartments, condominiums,
penthouse etc. The paper aims to study the reachability, availability and reliability
issues in the existing evacuation model in order to propose a new concept design for
alternative model. This study also systematically reviews the data for its marketability
potential in commercializing the product. A combination of quantitative and qualitative
approaches was used in the data analysis such as field observation and reviewing
legitimate researches. Besides, a three-dimensional simulation is visualized, integrating
design and operation of ESCHUTE23 together with in-depth analysis of market
potential through online survey. The results of this study indicate that emergency
staircase is not reachable and reliable in certain situation in which alternative plan shall
be available. It is provided that ESCHUTE23 has the largest set of significant
performance through comparative analysis. Another important finding was that
ESCHUTE23 has high marketability value based on residents and professionals’
assessment. The findings should make an important contribution to the development of
alternative fire evacuation model. It assists high-risk group of occupants to escape
during emergency. It is expected to reduce the Fatal Accident Rate (FAR) by reducing
number of deaths and injuries in high-rise buildings. In short, the study stimulates
innovation of Risk Management and Disaster Development industry.
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