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ABSTRACT 

Defects are something that must be identified in the implementation of quality management. 

Defects can potentially lead to construction failures and injury. This study aims to identify and 

analyse the causal factors of building construction defects based on the perspective’s project 

stakeholders. This research is quantitative-descriptive research conducted through 

questionnaires distributed to the purposive respondents. Then, conduct statistical analysis and 

evaluate the causal factors of construction defect using Failure Mode and Effect Analysis 

(FMEA). Based on the results, the critical causal factors of building construction defects are 

lack of communication within the project environment with a value of 33.6; poor performance 

of the project management team with a value of 30.3; improper design and specification with 

a value of 27.88; lack of supervision in the site with the value of 24.60 and lack of competency 

of the construction labour with the value of 23.04. Project stakeholders are expected to pay 

more attention to critical causal factors as preventive measures to prevent structural failure 

and injury. 
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INTRODUCTION 

There are many cases of structural failure to construction accidents that occur in West Sumatra 

Province such as the collapse of the Kelok Pinyaram Bridge in District 2 X 11 Kayu Tanam, 

Bukittinggi City, West Sumatra Province which occurred in December 2018 and the collapse 

of the Sikabu Bridge, in Padang Pariaman Regency occurred in June 2020. Then there were 

also cases of structural failures in the Bukit Manggis Solok Selatan Road Project executed in 

2021 that suffered damage on the road section at KM 170 500 Bukit Manggis in South Solok 

Regency [5] and other cases of construction defects caused by selecting substandard material 

to DPR building in Padang city, where the type of landfill used was the inappropriate. The 

landfill used in this project should be grainy soil, but in fact, at the site was found the clay type, 

which in this case defect occurred. By highlighting cases due to construction defects and 

construction failures in West Sumatra Province recently, this study aims to identify and analyze 

the causals of construction defects based on the perspective of project stakeholders in West 

Sumatra Province. 

 

Construction defects and failures are defined as a condition of deviation or imperfection of the 

building or construction work that is still within tolerance limits, meaning that they do not 

endanger the construction as a whole. Construction failure is a condition of deviation, errors, 

and damage to the outcomes of construction work that can result in the collapse of a building. 

Another definition of a defect in construction work is the activities that result in a reduction in 
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the value of construction. Construction defects can be caused by design errors, process defects, 

damaged materials, improper use or installation of materials, lack of adherence to blueprints 

by contractors, or a combination thereof [1]. Building defects can be caused by design errors, 

manufacturing process defects, defective materials, improper use or installation of materials, 

lack of compliance with the design or a combination thereof [16]. Construction defects are 

things that must be identified in the implementation of quality management. Construction 

defects can potentially result in the failures of building structures even construction accidents.  

Here are some causal factors for defects in construction or structures based on previous 

research listed in Table 1. 

 

Table 1. Causal Factors of Construction Defects 
Code Causal Factors References 

CF1 Weather/climate factor [18], [16] 

CF2 Building location and environmental 

factors 

[3] cited by [4], [16], [8] 

CF3 Poor performance of the project 

management team 

[11], [15], [13], [14] 

CF4 Lack of supervision in the site [4], [16], [9], [8] 

CF5 Poor quality of construction materials [11], [18], [4], [10], [16], [9], [8] 

CF6 Improper design and specification [15], [13], [3] in [4], [18], [4], 

[10], [16], [14], [2], [17], [12], 

[1], [9], [8] 

CF7 Lack of safety control in construction 

process 
[19] 

CF8 Lack of skills and work 

experience/competency of the 

construction labour  

[4], [14], [12], [9], [8] 

CF9 Improper method of building 

maintenance 
[18], [10], [16], [8] 

CF10 Lack of communication in the project 

environment 
[15], [12], [8] 

CF11 Poor quality/condition of construction 

equipment  
[11], [18], [12], [8] 

 

METHOD 

This study is a quantitative descriptive research that identifies and analyzes the causal factors 

of building construction defects. The research respondents involved Cipta Karya Agency 

(owner), contractors, and consultants located in West Sumatra Province. The research was 

initiated by determining the problem statement and research objectives based on preliminary 

observations of several cases of construction failure in West Sumatra Province. Furthermore, 

conduct a literature study and begin to compile instruments to collect primary and secondary 

data. The primary data collection instrument uses a questionnaire form that tests the validity 

and reliability of causal factors which are analysed using Failure Mode and Effect Analysis 

(FMEA). FMEA is a methodical process for determining the root cause of a problem [6]. 

FMEA is a causal analysis technique used to determine how an item, facility, or system can 

fail and the consequences of the failures [7]. Some of the phases that need to be considered 

when using FMEA are firstly identifying causal factors of construction defect from previous 

research, examining the occurence, severity and detection for building project, which further 

compiles a scale of occurrence, severity and detection. Furthermore, calculate the RPN of each 

causal factor and the average RPN. The critical causal factors values are the RPN values above 
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the average RPN. Causal factors that have higher critical RPN require control and mitigation 

efforts.  The rating scale of severity, occurrence and detection can be shown in Table 2, Table 

3 and Table 4. To calculate the RPN value, the formula used is, 

 

Causal Priority Number (RPN) = S (severity) x O (occurance) x D (detection)                 (1) 
 

Table 2. Rating Scale of Severity 

Rating Scale  Description 

1 Defects that can be ignored (negligible) 

2 There is non-structural damage, for instance, fine 

plaster cracks, damp buildings (mild severity)  

3 There is significant damage, for instance: cracks, 

tilted columns (moderate severity) 

4 
Significant structural damage requiring rework (high 

severity)  

5 Potential for failure and construction accidents  

 

Table 3. Rating Scale of Occurrence 

Rating Scale  Description 

1 Very rarely found more than10 years 

2 Rarely found within 5-10 years 

3 Occasionally found within 3-4 years 

4 Frequently found  less than 1 year 

 

Table 4. Rating Scale of Detection 

Rating Scale Description 

1 

The causes of defect are very easy to detect and 

preventive measures can be taken quickly  

2 

The causes of defect are easy to detect and preventive 

measures can be taken  

3 

Slightly easy to detect and sometimes preventive 

measures can be taken  

4 

It is difficult to detect and methods of preventing 

defect are less effective  

5 

 

It is extremely difficult to detect and preventive 

measures are not effective 

 

Then, to calculate the RPN of causal factors respectively and the average of RPN. The most 

critical causal factor is seen from value that exceed the average RPN displayed through the 

histogram chart which can be shown in figure 1.  The average RPN can be formulated as 

follows, 

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑅𝑃𝑁 =
∑ 𝑅𝑃𝑁𝑖

𝑖
𝑖=1

∑ 𝑟𝑛
𝑛
𝑛=1

                                                                                                                       (2) 

 
RESULTS AND DISCUSSION 

The processing of questionnaire data begins with identifying the characteristics of respondents 

in the study which determine the profile of respondents who provide their assessment and 

furthermore to analyze the causal factors of construction defects using FMEA. The respondents 
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of this study consisted of 30 people.  In figure 1, it can be shown that respondents based on 

Cipta Karya agency are 8 people (26.67%), the contractors are 12 people (40%) and the 

consultants are 10 people (33.33%). Thus, the dominant respondent profile is the contractor.  

In figure 2, it can be shown that the work experience of respondents varies from 0-5 years as 

many as 4 people with a percentage of 13.33%, 5-10 years as many as 5 people with a 

percentage of 16.67%, and more than 10 years as many as 21 people with a percentage of 70%. 

Based on the experience of handling building construction projects, the most dominant 

respondent who filled of the questionnaires have more than 10 years of experience. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. The number of respondents based on type of organization 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. The number of respondents based on work experiences in building construction 

projects 

 

The RPN Value Based on the Owner's Assessment 

Based on the calculation, an average RPN value of  16.736  was obtained and critical causal 

factors that have RPN values more than the average RPN value based on the assessment of  

owner were lack of communication in the project environment (CF 10) with the highest with 

RPN value of 33.66, lack of supervision in the site (CF4) with RPN value of 23.51, lack of 
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skills and work experience/competency of the construction labour (CF8) with RPN value of 

23.04, poor quality of construction material (CF5) with RPN value of 19.30, and poor 

performance of the project management team (CF3) with RPN value of 17.72.  The results of 

the RPN calculation according to the perspective of the Cipta Karya agency as the owner of 

the public facilities construction project can be shown in Figure 3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. The calculation of RPN Based on the Owner's Perspective 

 

The RPN Value Based on the Contractor's Assessment 

Based on the calculation of the average RPN value, an average RPN value of 16.905 was 

obtained while critical causal factors that have RPN values more than the average RPN value 

based on the assessment of the contractor are the poor performance of the project management 

team (CF3) with RPN value of 30.30, improper design and specification (CF6) with RPN value 

of 27.88, lack of supervision in the site (CF4) with RPN value of 20.49, lack of skills and work 

experience/competency of the construction labour (CF8) with RPN value of 19.28, and lack of 

communication in the project environment (CF10) with RPN value of 18.75. The results of the 

RPN calculation according to the perspective of the contractor can be shown in Figure 4. 

 

 
Figure 4. The calculation of RPN Based on the Contractor's Perspective 

9
.9

8

2
.4

5

3
0

.3
0

2
0

.4
9

1
6

.7
6

2
7

.8
8

1
9

.2
8

1
2

.3
8

1
8

.7
5

1
0

.8

C F 1 C F 2 C F 3 C F 4 C F 5 C F 6 C F 8 C F 9 C F 1 0 C F 1 1

RPN

16.905

9
.6

1

1
0

.4
9

1
7

.7
2

2
3

.5
1

1
9

.3

1
6

.3
5

2
3

.0
4

3
.4

6

3
3

.6
6

1
0

.2
3

C F 1 C F 2 C F 3 C F 4 C F 5 C F 6 C F 8 C F 9 C F 1 0 C F 1 1

RPN

http://cived.ppj.unp.ac.id/index.php/CIVED


  EISSN: 2622-6774 
  Vol 11 No.1 March 2024                                                                                     

http://cived.ppj.unp.ac.id/index.php/CIVED 
 

273 

 

The RPN Value Based on the Consultant's Assesment 

Based on the calculation of the average RPN value, an average RPN value of 15.975 was 

obtained while critical causal factors that have RPN values more than the average RPN value 

based on the assessment of the consultant are lack of supervision in the site (CF4) with RPN 

value of 24.60, lack of communication in the project environment (CF10) with RPN value of 

22.92, lack of skills and work experience/competency of the construction labour (CF8) with 

RPN value of 22.22, the poor performance of the project management team (CF3) with RPN 

value of 19.43, poor quality of construction material  (CF5) with RPN value of  19.41 and 

improper design and specification (CF6) with RPN value of 18.71. The results of the RPN 

calculation according to the perspective of the consultant can be shown in Figure 5. 

  

 
Figure 5. The calculation of RPN Based on the Consultant's Perspective 
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The causal factors of construction defect that have the greatest critical RPN value and need to 

be considered to prevent deviation, structural failures, and even work accidents are lack of 
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Improper material and equipment also have the potential to cause defect and lead to structural 

failure, for instance, using quality of concrete that does not meet the requirements which the 

composition of the mixture of cement, sand and water is inappropriate or using dirty water can 

cause cracks in concrete slab. Poor site supervision during construction process also has the 

potential to cause defects in the building structure. For instance, lack of supervision in masonry 

work so that the plastering procedure is inappropriate, which cause cracks on the building 

walls, that means that defects are found after the masonry is finished. In addition, the 

competence of operators and workers is one factor contributing to causing defect. Lack of skills 

and experience affects the quality of the work they done. In this case, the importance of a 

certified labour and expected contractors perform regular training for their employees, 

especially related to work methods and construction safety programs. 

 

CONCLUSION 

 
Based on the collection and results of data analysis, it can be summarized that some findings are as 

follows : 

1 Causal factors of construction defect based on the owner's assessment are lack of 

communication in the project environment, lack of supervision in the site, lack of skills 

and work experience/competency of the construction labour, poor material quality, and 

low performance of the project management team.  

2 Causal factors of construction defect based on the contractor's assessment are low 

performance of project management team, improper design and specification, lack of skills 

and work experience/competency of the construction labour, lack of supervision in the site 

and lack of communication in the project environment. 

3 Causal factors of construction defect based on the consultant's assessment are lack of 

supervision in the site, lack of communication in the project environment, lack of skills 

and work experience/competency of the construction labour, poor performance of project 

management team, poor quality of construction material and improper design and 

specifications.  

4 Causal factors of construction defect based on project stakeholder’s assessment in West 

Sumatra Province, are lack of communication in the project environment, poor 

performance of the project management team, improper design and specifications, lack of 

supervision in the site, and lack of skills and work experience/competency of the 

construction labour. 

5 Preventive measures that can be conducted by all stakeholders in building project to 

prevent structural defects are to improve communication between the project management 

team and workers or communication among workers in the site, to improve the 

performance of the project management team in terms of competency of workers and 

operatives and also project manager’s leadership, to improve quality of design which in 

design process need to involve owner that the consultant can accommodate client’s needs 

and requirements, to increase discipline and firmness  in supervision in project and the 

importance of selecting and paying attention to the quality and characteristic of 

construction materials. 
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