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ABSTRACT 

Sri Lankan Construction industry has been concentrating its capacity for large scale 

development project while incompetent personals have been dominating the small-scale 

housing construction in the contemporary context. It has been a huge threat to the 

construction industry and for its goodwill where these incompetent people will represent the 

same industry and showcase bad impression to society due to lack of capabilities in the 

structural designs of buildings. Traditional house construction was based on those traditional 

construction practitioners and the labors that were exposed to structural building construction 

during their carrier. The clients also have the mentality of awarding the construction project 

to the labors that they have more control and more laymen level communication. They don‟t 

feel the communication gap and the interaction level difference with their personal 

interaction. 

The lack of structural concerns for the construction of house have been lead to more 

structural failures in the present context due to the vast variation in the site conditions and 

loading pattern due to modern conditions in the country such as unavailability of lands with 

good soil conditions, use of new technical equipment in houses, modern use patterns of space 

in houses etc. Experts have been identified that these will lead to structural failure with high 

impact than earlier. The main four factors have been suggested by the researcher for the 

structural failure of the houses. They are Clients lack of knowledge and misunderstandings, 

Labors lack knowledge and manipulations seeking advantages, Engineers lack knowledge 

and experience, Engineers lack of confidence and communication skills. Research has been 

identified that Labors lack of knowledge and manipulations seeking advantages was the main 

factor that has a strong relationship with the structural failure as per the regression analysis 

was done using the survey data. Client‟s lack of knowledge and misunderstanding and 

Engineers lack of knowledge and experience have been considered as the next priority cause 

for the same. But Engineers lack of confidence and communication skills was not being able 

to prove as a factor for effecting structural failures of houses. It was recommended that 

clients should be more careful when constructing a house about structural practices. The 

engineers and the labors should have cohesiveness in working together to achieve the 

common goal of quality product at the end of the construction. Awareness about the 
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structural practices, in general, can mitigate many misunderstandings and future failures of 

houses in term of structure. 

ACKNOWLEDGMENT 

Many have helped me in making this research a success. Guidance and assistance gave by my 

research supervisor Prof. Chintha Jayasinghe are highly appreciated and I am sincerely 

grateful for the support given by her during the research and academic period. I would like to 

express my gratitude to all the lecturers, the academic and non-academic staff of the 

University of Moratuwa who helped me in numerous ways during the academic period.  

 

I would like to thank specially to all the persons who gave me effective interviews about their 

success and failure experiences. They shared their experiences and stories with me to the 

success of my research.   

 

Finally, I would like to thank my family members and friends for their patience, 

encouragement, and assistance in making this research a success.  

 

Thank You.  

 

C. Wanniarachchi 

 

 

 

 

 

 

 



vi 

 

 

 

TABLE OF CONTENTS 

DECLARATION .................................................................................................................. ii 

ABSTRACT ........................................................................................................................ iv 

ACKNOWLEDGMENT ....................................................................................................... v 

TABLE OF CONTENTS ..................................................................................................... vi 

TABLE OF FIGURES ......................................................................................................... xi 

LIST OF TABLES .............................................................................................................. xii 

CHAPTER 01 ....................................................................................................................... 1 

1. INTRODUCTION ................................................................................................. 1 

1.1. INTRODUCTION ........................................................................................... 1 

1.2. RESEARCH PROBLEM ................................................................................. 2 

1.2.1. Problem Justification ................................................................................ 3 

1.2.2. Conceptual Framework ............................................................................. 4 

1.2.3. Hypothesis ................................................................................................ 4 

1.3. RESEARCH OBJECTIVES ............................................................................. 6 

1.4. METHODOLOGY .......................................................................................... 6 

1.5. SIGNIFICANCE OF THE STUDY.................................................................. 6 

1.6. ARRANGEMENT OF CHAPTERS ................................................................ 7 

CHAPTER 02 ....................................................................................................................... 9 



vii 

 

 

 

2. LITERATURE REVIEW ...................................................................................... 9 

2.1. INTRODUCTION ........................................................................................... 9 

2.2. CONSTRUCTION INDUSTRY ...................................................................... 9 

2.2.1. Building Construction and the Needs of Shelter ...................................... 12 

2.2.2. Historical Development of Building Constructions ................................. 12 

2.2.3. Development of Building Constructions .................................................. 14 

2.2.3.1. Traditional Buildings ........................................................................ 14 

2.2.3.2. Post-Traditional (Conventional) Buildings ........................................ 15 

2.2.3.3. Rationalized Buildings ...................................................................... 15 

2.2.3.4. System Buildings .............................................................................. 16 

2.2.3.5. Component Buildings ....................................................................... 16 

2.2.4. Introduction to Element Building Methods .............................................. 17 

2.3. CONSTRUCTION INDUSTRY IN SRI LANKA .......................................... 18 

2.4. CONCEPT OF HOUSING ............................................................................. 20 

2.4.1. Main Determinant and Modifying Factors of Housing............................. 20 

2.4.1.1. Climatic conditions ........................................................................... 20 

2.4.1.2. Socio-Cultural Settings ..................................................................... 21 

2.4.1.3. Material, construction, and technology .............................................. 22 

2.4.1.4. Economic conditions ......................................................................... 23 



viii 

 

 

 

2.5. HOUSING CONSTRUCTION ...................................................................... 23 

2.6. LEVEL OF PROFESSIONAL INVOLVEMENT IN HOUSING 

CONSTRUCTION .................................................................................................. 25 

2.7. STRUCTURAL ENGINEERING PRACTICES IN CONSTRUCTION ......... 26 

2.7.1. Structural Element in House Construction ............................................... 26 

2.7.1.1. Foundation ........................................................................................ 26 

2.7.1.2. Slab .................................................................................................. 27 

2.7.1.3. Load Transferring elements (Beams, Columns) ................................. 27 

2.7.1.4. Roof ................................................................................................. 27 

2.7.2. Designing and Practices .......................................................................... 28 

2.8. STRUCTURAL FAILURES OF HOUSE CONSTRUCTION ....................... 28 

2.8.1. Definition of Structural Failure ............................................................... 28 

2.8.2. Consequences of Structural Failures ........................................................ 30 

2.9. DIFFERENTIATE THE COMPETENCY AND INCOMPETENCY IN 

STRUCTURAL CONSTRUCTION ........................................................................ 30 

CHAPTER 03 ..................................................................................................................... 32 

3. RESEARCH METHODOLOGY ......................................................................... 32 

3.1. INTRODUCTION ......................................................................................... 32 

3.2. RESEARCH DESIGN ................................................................................... 32 

3.3. STUDY AREA .............................................................................................. 32 



ix 

 

 

 

3.4. SAMPLING ................................................................................................... 33 

3.5. SOURCE OF DATA ...................................................................................... 33 

3.6. DATA COLLECTION................................................................................... 33 

3.6.1. Quantitative Methods .............................................................................. 33 

3.6.1.1. Questionnaire Survey ........................................................................ 34 

3.7. DATA ANALYSIS ........................................................................................ 34 

CHAPTER 04 ..................................................................................................................... 36 

4. DATA ANALYSIS ............................................................................................. 36 

4.1. INTRODUCTION ......................................................................................... 36 

4.2. ANALYSIS OF SECONDARY DATA ......................................................... 36 

4.3. ANALYSIS OF RESPONSES TO THE QUESTIONNAIRE ......................... 38 

4.4. Priority Base Analysis of Contribution Factors for Structural Failures in the 

house constructions ................................................................................................. 40 

4.4.1. Structural failures are due to Clients lack of knowledge and 

misunderstandings ............................................................................................... 41 

4.4.2. Structural failures are due to Labors lack of knowledge and manipulations 

seeking advantages .............................................................................................. 42 

4.4.3. Structural failures are due to Engineers lack of knowledge and experience

 43 

4.4.4. Structural failures are due to Engineers lack of confidence and 

communication skills ........................................................................................... 44 



x 

 

 

 

4.4.5. Comparison of the hypothesis developed ................................................ 45 

4.5. Validation of Hypothesis ................................................................................ 46 

4.5.1. Structural failures are due to Clients lack of knowledge and 

misunderstandings ............................................................................................... 47 

4.5.2. Structural failures are due to Labors lack of knowledge and manipulations 

seeking advantages .............................................................................................. 48 

4.5.3. Structural failures are due to Engineers lack of knowledge and experience

 50 

4.5.4. Structural failures are due to Engineers lack of confidence and 

communication skills ........................................................................................... 51 

CHAPTER 05 ..................................................................................................................... 54 

5. CONCLUSION AND RECOMMENDATION .................................................... 54 

5.1. Factors Affecting Structural failures in house constructions ........................... 54 

5.1.1. Clients lack of knowledge and misunderstandings ................................... 54 

5.1.2. Labors lack knowledge and manipulations seeking advantages ............... 55 

5.1.3. Engineers lack knowledge and experience............................................... 56 

5.1.4. Engineers lack confidence and communication skills .............................. 56 

5.2. Summary of the conclusion ............................................................................ 57 

5.3. Recommendations .......................................................................................... 57 

5.3.1. Recommendations to mitigate the factors affecting structural failures in 

house constructions .............................................................................................. 58 



xi 

 

 

 

5.4. Future Research ............................................................................................. 59 

6. REFERENCES ................................................................................................... xiii 

7. ANNEXURE ..................................................................................................... xvii 

7.1. ANNEX 01 – Client Base ............................................................................ xvii 

7.2. ANNEX 02 - Skilled or Unskilled Labors ................................................... xviii 

7.3. ANNEX 03 - Professional Engineer .............................................................. xix 

 

 

 

TABLE OF FIGURES 

Figure 1: Conceptual Framework .......................................................................................... 4 

Figure 2: Types of structural failures and impact level ......................................................... 37 

Figure 3: Involvement of competent people vs structural failure .......................................... 38 

Figure 4: Experience of responded Engineers ...................................................................... 39 

Figure 5: Experience of responded labors ............................................................................ 40 

Figure 6: Structural failure due to client's lack of knowledge and misunderstanding ............ 41 

Figure 7: Structural failures are due to Labors lack of knowledge and manipulations seeking 

advantages .......................................................................................................................... 42 

Figure 8: Structural failures are due to Engineers lack of knowledge and experience ........... 44 

file:///F:/MDSA%20Engineering/Research%20Auxilium/JOB%20%235%20-%20Mr.%20Chandana/Draft%20Report/Final%20Report%2012.08.2019.docx%23_Toc16607190


xii 

 

 

 

Figure 9: Structural failures are due to Engineers lack of confidence and communication 

skills ................................................................................................................................... 45 

Figure 10: Comparison between hypothesis ......................................................................... 46 

Figure 11: Regression of lack of client's structural knowledge and structural failure ............ 47 

Figure 12:Regression of Structural failures and Labors lack of knowledge and manipulations 

seeking advantages .............................................................................................................. 48 

Figure 13: Regression of Structural failures and Engineers lack of knowledge and experience

 ........................................................................................................................................... 50 

Figure 14: Regression of Structural failures and Engineers lack of confidence and 

communication skills .......................................................................................................... 52 

 

 

 

LIST OF TABLES 

Table 1: Hypothesis .............................................................................................................. 5 

Table 2: Types of structural Failures in the field .................................................................. 36 

Table 3: Involvement of competent people vs structural failure ........................................... 37 

Table 4: Overall Experience of the respondent .................................................................... 38 

Table 5: Structural failure due to client's lack of knowledge and misunderstanding ............. 41 

Table 6: Structural failures are due to Labors lack of knowledge and manipulations seeking 

advantages .......................................................................................................................... 42 

Table 7: Structural failures are due to Engineers lack of knowledge and experience ............ 43 

file:///F:/MDSA%20Engineering/Research%20Auxilium/JOB%20%235%20-%20Mr.%20Chandana/Draft%20Report/Final%20Report%2012.08.2019.docx%23_Toc16607200
file:///F:/MDSA%20Engineering/Research%20Auxilium/JOB%20%235%20-%20Mr.%20Chandana/Draft%20Report/Final%20Report%2012.08.2019.docx%23_Toc16607201
file:///F:/MDSA%20Engineering/Research%20Auxilium/JOB%20%235%20-%20Mr.%20Chandana/Draft%20Report/Final%20Report%2012.08.2019.docx%23_Toc16607201
file:///F:/MDSA%20Engineering/Research%20Auxilium/JOB%20%235%20-%20Mr.%20Chandana/Draft%20Report/Final%20Report%2012.08.2019.docx%23_Toc16607202
file:///F:/MDSA%20Engineering/Research%20Auxilium/JOB%20%235%20-%20Mr.%20Chandana/Draft%20Report/Final%20Report%2012.08.2019.docx%23_Toc16607202
file:///F:/MDSA%20Engineering/Research%20Auxilium/JOB%20%235%20-%20Mr.%20Chandana/Draft%20Report/Final%20Report%2012.08.2019.docx%23_Toc16607203
file:///F:/MDSA%20Engineering/Research%20Auxilium/JOB%20%235%20-%20Mr.%20Chandana/Draft%20Report/Final%20Report%2012.08.2019.docx%23_Toc16607203


xiii 

 

 

 

Table 8: Structural failures are due to Engineers lack of confidence and communication skills

 ........................................................................................................................................... 44 

Table 9: Comparison between hypothesis ............................................................................ 45 

Table 10: Correlation for lack of client's structural knowledge and structural failure ........... 47 

Table 11: Correlation for Structural failures and Labors lack of knowledge and manipulations 

seeking advantages .............................................................................................................. 48 

Table 12: Correlation of Structural failures and Engineers lack of knowledge and experience

 ........................................................................................................................................... 50 

Table 13: Correlation of  Structural failures and Engineers lack of confidence and 

communication skills .......................................................................................................... 51 


