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The Damage of Fire Resistance Material of Steel Structure

ABSTRACT

This dissertation is conducted in order to study on the damage o f fire resistance 

material o f steel structure. It includes the investigation on the types o f fire resistance 

that are commonly applied on steel structure, indentify the main causes o f  fire resistance 

damage on steel structure and also to recommend the best practice to ensure that the fire 

resistance can function properly as insulation o f  fire for steel structure. The data that have 

been collected in this dissertation is obtained through the observation on selected case 

studies which is selected based on the type o f structure used, maintenance approach, 

types o f fire resistance system used and the types o f fire resistance damage in the steel 

structure building. Thus, all the information was collected through an interview and 

questionnaire that carried out with the relevant parties and persons who implement the 

fire resistance in the construction industry.

Based on the analysis, it can be concluded that there are many types o f fire 

resistance material used in the construction industry such as boarding and casing, 

intumescent and cementitious. Each type o f fire resistance material offers a different 

combination o f physical and chemical properties, and each has its own application 

requirements. Unfortunately, by poorly designed, installed, and/or maintained fire 

resistance will not likely provide the expected level o f protection during a fire.

In order to achieve the expected level or standard o f fire resistance, all parties in 

the construction team especially the main contractors should play their roles to 

responsible for ensuring the material is properly procured and installed, and is inspected 

and recorded by all interested parties in order to make the fire resistance can be function 

properly as material that insulate steel structures from the effects o f the high temperatures 

that may be generated in fire.

FARAH NADIAH BINTI MOHAMAD FAUZII 2010962773 I JULY 2013 P a g e |1



First o f all, praise to ALLAH S.W.T for His blessing that gives me 

an opportunity and spirit to complete this dissertation entitled with

“The Damage of Fire Resistance Material of Steel Structure”

The first person I would like to mention my heartiest sincere gratitude to my only 

supervisor Sr Mahayudin Mahmood for his enormous guidance and continuous effort in 

ensuring me to complete this dissertation. His professional guidance, advice and concern 

have enabled this dissertation to be written and submitted as a partial requirement for the 

Bachelor of Building Surveying (Hons).

A special tribute and gratitude to my parents, family members and friends, whom have 

been giving their supports, advice and motivation to me in order to complete this 

dissertation. My sincere appreciation also extends to all the parties involved, who has 

been directly and indirectly involved in providing information, support and advice in the 

completion of this dissertation.

Thank you again. I owe you something that I can never repay. May Allah bless all o f us, 

all praises are to Him, the Gracious, Most Beneficent and Most Mercilul.

Finally, 1 hope and wish that this dissertation will helps me to improve my 

knowledge as a future Building Surveyor. Thanks a lot to all o f you and May God bless 

all our days. The best is from God, the weakness is from me myself. Thank you.

FARAH NADIAH BINTI MOHAMAD FAUZI

The Damage of Fire Resistance Material of Steel Structure

ACKNOWLEDGEMENTS

FARAH NADIAH BINTI MOHAMAD FAUZI I 2010962773 I JULY 2013 Page|2


	A STUDY ON THE DAMAGE OF FIRE RESISTANCE MATERIAL OF STEEL STRUCTURE
	ABSTRACT
	ACKNOWLEDGEMENTS
	LIST OF FIGURE
	LIST OF CHART
	LIST OF TABLE
	CHAPTER 1 INTRODUCTION
	1.1 INTRODUCTION
	1.2 BACKGROUND OF THE STUDY
	1.3 ISSUES / PROBLEM STATEMENT
	1.4 AIM AND OBJECTIVES OF RESEARCH
	1.5 LIMITATION AND SCOPE OF RESEARCH
	1.6 DISSERTATION STRUCTURE
	1.7 SUMMARY OF THE CHAPTER

	CHAPTER 2 LITERATURE REVIEW
	2.1 INTRODUCTION
	2.2 BASIC CONCEPTS OF FIRE SCIENCE AND THE BUILDING CONSTRUCTION
	2.2.1 Understanding Fire Science
	2.2.3 Principles of Fire Propagation
	2.2.4 Fire Protection in Buildings
	2.2.5 Good Building Design With Fire Safety Measures
	2.2.6 Fire and The Law
	2.2.7 CONCLUSION

	2 3 FIRE AND STEEL STRUCTURE BUILDING
	2.3.1 Steel Structure
	2.3.2 The Needs of Control/ Protect Steel Structure

	2.4 FIRE RESISTANCE
	2.4.1 Understanding Fire Resistance
	2.4.2 Installation of Fire Resistance On Steel Structure
	2.4.3 Factor To Be Considered In Selecting Fire Resistance System
	2.4.5 Building Regulation of Fire Resistance
	2.4.6 Types of Fire Resistance

	2.5 FIRE RESISTANCE DAMAGE
	2.5.1 Understanding Building Damage
	2.5.2 Damage of Fire Resistance Material
	2.5,3 Common Damage and Defects with Their Symptoms
	2.5.4 Sources Of Defects
	2.5.5 DEFECTS MECHANISM

	2.6 FIRE RESISTANCE INSPECTION
	2.6.1 Scope of Visual Inspection
	2.6.1 Limitations of Visual Inspection
	2.6.2 Coverage of Visual Inspection
	2.6.3 Repair Works Arising From Visual Inspection
	2.6.4 Data Inventory

	2.7 CONCLUSION

	CHAPTER 3 RESEARCH METHODOLOGY
	3.1 INTRODUCTION
	3.1 PROCESS OF RESEARCH METHODOLOGY
	3.2.1 STAGE 1 - FIND PROBLEM AND SELECT TOPIC
	3.2.2 STAGE 2 - DATA COLLECTION
	3.2.3 STAGE 3- TABULATION OF COLLECTED DATA
	3.2.4 STAGE 4 - DATA ANALYSIS
	3.2.5 STAGE 5 - RECOMMENDATION AND CONCLUSION

	3.3 SUMMARY OF THE CHAPTER

	CHAPTER 4 CASE STUDY
	4.1 INTRODUCTION
	4.2 CASE STUDY 1: UNIVERSITI TEKNOLOGI MARA, SERI ISKANDAR
	4.2.1 General Information of The Building
	4.2.2 Structural System of The Building
	4.2.3 Types of Fire Resistance Used on The Steel Structure
	4.2.4 Survey of Fire Resistance Damage on Steel Structure
	4.2.5 Description of The Fire Resistance System
	4.2.6 Fire Resistance Damage Investigation And Condition Assessment

	4.3 CASE STUDY 2: KUALA LUMPUR RAILWAY STATION
	4.3.1 GENERAL INFORMATION OF THE BUILDING
	4.3.2 STRUCTURAL SYSTEM OF THE BUILDING
	4.3.3 SURYEY OF FIRE RESISTANCE DEFECTS, DAMAGES, DISTREES, DEFORMATION OR DETERIORATION ON STEEL STRUCTURE
	4.3.4 DESCRIPTION OF THE FIRE RESISTANCE SYSTEM
	4.3.5 FIRE RESISTANCE DAMAGE INVESTIGATION AND CONDITION ASSESSMENT

	4.4 CASE STUDY 3: PUTRA BUS STATION
	4.4.1 GENERAL INFORMATION OF THE BUILDING
	4.4.3 Description Of The Fire Resistance System
	4.4.4 Fire Resistance Damage Investigation And Condition Assessment


	CHAPTER 5 DATA ANALYSIS AND FINDINGS
	5.1 INTRODUCTION
	5.2 DATA ANALYSIS
	5.2.1 Section A: Demographic profile
	5.2.2 SECTION B: Fire Resistance System

	5.3 SUMMARY OF FINDINGS BASED ON CASE STUDY
	5.4 SUMMARY OF FINDING THROUGH CASE STUDY AND INTERVIEW
	5.5 SUMMARY OF THIS CHAPTER

	CHAPTER 6 CONCLUSION AND RECOMMENDATION
	6.1 INTRODUCTION
	6.2 CONCLUSION
	6.2.1 OBJECTIVE NO 1: To identify the types of fire resistance that is apply on steel structure.
	6.2.2 OBJECTIVE NO. 2: To investigate the causes of damage on fire resistance of steel structure and common defects of fire resistance.
	6.2.3 OBJECTIVE NO. 3: To recommend the best practise to ensure good fireresistance installation for steel struture.

	6.3 RECOMMENDATION
	6.3.1 Guideline to Ensure Good Installation of Fire Resistance System on Steel Structure.


	REFERENCES
	APPENDIX



