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ABSTRACT 
               In every construction job there must be a risk, the risk is a consequence of an 

       uncertain condition. In a construction work the uncertainty is substantial because it 
can't be predicted exactly how much profit or loss will be obtained. Because of this, 

[6]

there is a need for risk management analysis from early of a construction project to 
reduce the risk and impact of possible risks. The results of this study by using the method 

[11]

of principal component analysis based on the method of likelihood are aspect difficult 
locations, the bureaucracy of the necessary permits, condition of the land acquisition is 
difficult, the weather conditions, health and safety, payment is not on time, delays in 
delivery of materials, location and site conditions are bad, demonstration/despoliation 
on location of the project, policy of government's political, interest rates on bank loans 
and the quality of materials that are less good; based on the impact are aspect of order 

[9]

changes, human error, weather conditions, natural disasters, lack of timely payment, 
        health and safety, communication and coordination, equipment, material prices, 

equipment is not feasible and the culture and customs. While the research results using 
[4]

measurement scale AS / NZS according the likelihood of events resulted in three aspects 
of risk is very high, 5 aspects of high risk and 4 aspects of intermediate risk, and based 
on the impact occurs produces one aspect of risk is very high, four aspects of high risk 
5 aspects medium risk and one low risk aspect. 

Key word: Risk Analysis, Risk Aspects, Levels of Risk. 
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1. INTRODUCTION  
Construction work is a combination of various disciplines of science, both in terms of technical 
construction and in terms of non-technical and including the element of human resources (man 
power). In construction work is always concerned with the organization of construction work 

[5]

and the community of the organizers of the construction work itself. Where the implementation 
[5]

of this construction work must meet the provisions on engineering, Occupational Safety and 
            Health, labor protection, and local environmental order to ensure the realization of orderly 

  construction  of construction  work.  In  Indonesia  there  are  more  than 300  thousand  work 
accidents, 5000 deaths, 500 permanent disability and compensation of more than 550 billion 
rupiah. This compensation is part of direct losses. It is estimated that indirect losses from all 
formal sectors are more than 2 trillion rupiah, which is largely a loss to the business world [1]. 

             By looking at the losses incurred both material and non-material related to accidents and 
[25]

occupational diseases, it is necessary to do an attempt to prevent and control the risks posed by 
a construction work. One form of commitment that can be done by a company, in an effort to 

[8]

             reduce the number of accidents and occupational diseases is to apply the risk management 
system, therefore the need for a special review to assess each risk faced construction work. With 

[8]

a special study to identify the conditions of uncertainty that pose risks or sources of risk faced, 
it is expected to know what are the main factors that are the source of risk and determine the 
classification of risk levels based on the sources of risk factors. This study is conducted to know 
the classification of risk level in construction work, to know the main factors what is the source 
of risk in construction work, to know how to determine assessment process and possible risk 
which is identified at construction job. 

2. LITERATURE STUDY 
Risk management is the process of measuring or assessing risks and developing management 
strategies. The strategy starts from identifying risks, measuring and determining the magnitude 

[9]

 of risk, then finding ways to handle those risks [2]. After the source of risk is obtained and 
continued with risk analysis using AS / NZS 4360: 2004 measurement scale to obtain the risk 
level classification. The level of risk based on events, are high risk, consisting of price and cost 

           aspects. Significant Risk, which consists of material and equipment aspects, education and 
      finance  aspects, aspects of  planning, weather aspects,  supervision aspects, medium  risk, 

consists of management and production management aspects, human resource management and 
socio-cultural aspects, health and safety aspects. The level of risk based on the consequences 

               are high risk is the aspect of supervision, significant risk is the aspect of location, human 
resources and quality, socio-cultural aspects and health and safety, aspects of planning, weather 
aspects, and price aspects, medium risk is the material, equipment and time aspect, cost budget 
aspect [3]. Qualitative risk analysis and management have two objectives: risk identification 

[4] [6]

and preliminary risk assessment, where the objective is to establish the main sources of risk and 
to illustrate the level of frequent consequences, including the most likely impact on cost and 
time estimates [4]. Based on the activity, risks can be sourced from the political, environmental, 

       planning, marketing, economic, financial,  natural, project,  technical, human, criminal and 
 safety [5]. Risks can be recognized from the source event, and consequences of these risks. 

[4]

Sources of risk are conditions that may increase the likelihood of occurrence of risk, event is 
[4]

an event that cause influence, effects that can be harmful and profitable [6]. Risk identification 
[4]

through factor analysis and major component analysis based on the event resulted in ten aspects 
of risk sources are planning and finance aspects, equipment aspects, location and environmental 
aspects, natural aspects, government policy aspects, material aspects, human and energy aspects 
work, control aspects, aspects of health and safety, aspects of human error. Level of risk from 

[4]

the most influential is the high risk consisting of aspects of health and safety, aspects of human 
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       error, and aspects of nature; significant risk for aspects of government policy; medium risk 
consisting of planning and finance aspect, equipment aspect, location and environment aspect, 
material aspect and human resource aspect and worker aspect; low risk for controlling aspects 
[7] 

3. METHODOLOGY 

a. Location of study 
This study was conducted on a hospital construction project in Bogor District, Indonesia 

b. Principal Component Analysis (Factor Analysis) 
In this study factor analysis used is the principal component analysis, which serves to transform 

                the original set of variables into a set of smaller linear combinations based on most of the 
             original variables. The expected output from the analysis by SPSS is a rotated component 

matrix, which is the matrix principal component of extraction results rotated with varimax and 
the number of components taken is the component having eigenvalue  1, where eigenvalue ≥

represents the value of information content obtained from certain factors of the variable in this 
research. 

c. Risk Analysis Measurement Scale AS / NZS 
The method of data analysis used in this risk assessment is the Australian semi-quantitative risk 
analysis method Standard / New Zealand Standard (AS / NZS 4360: 2004). Semi-quantitative 
analysis is used to see how much the level of likes and consequences by using a risk table, then 
multiplying those values to determine the level of risk. 
 
 
 

Table 3.1. Risk Level  

 
 
 
 
 
 
 
 
 

4. RESULTS AND DISCUSSION 

a. Principal Component Analysis (Factor Analysis) 
In the result of the analysis with SPSS based on the probability of occurrence (table 4.1), the 
main component having eigenvalue  1 is formed up to the 12 component. It is concluded that ≥

12 main components have been able to explain the data diversity as cumulative percentage is 
85,790%. 
 
 
 

Risk Index = Risk Probability (Frequency) x Risk Impact 

 Risk Level Description 
 17 – 25 Extreme High Risk 
 10 – 16 High Risk 

 5 – 9 Medium Risk 
 1 – 4 Low Risk 
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Table 4.1 Eigenvalue Value Possible Occurrence 

 

   Then,  the variables  are  grouped to  form  a factor,  which  is  derived  from  the  rotated 
component matrix, which is the matrix principal component of extraction which is rotated based 

      on the  varimax method  and the  number of  components taken  is the  component  having 
eigenvalue  1 (table 4.2). ≥
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Table 4.2 Rotated Component Matrix Possible Occurrence 

 

              In the analysis with SPSS based on the impact (Table 4.9), the main components with 
                eigenvalue  1 formed up to the 11th component are shown. It is concluded that 11 main ≥

components have been able to explain data diversity as cumulative percentage that is 88,282%. 
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Table 4.3 Eigenvalue Value of Impact 

 

               Then we get the clustered variables to form a factor, which is derived from the rotated 
component matrix, which is the matrix principal component of the extracted result that is rotated 
based on the varimax method and the number of components taken is the component having 
eigenvalue  1 (table 4.4). ≥
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Table 4.4 Rotated Component Matrix of Impact 

 

b. Risk Analysis Measurement Scale AS/NZS 
The result of Risk Index Analysis based on probability of occurrence is as follows in table 4.5. 
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Table 4.5 Risk Index Based on Probability Occurrence 

 

The results of Risk Index Analysis based on the current impact are as follows (table 4.6) 

Table 4.6 Risk Index Analysis Based on Current Impact 

 

5. CONCLUSIONS 
Determining the classification of risk levels in the implementation of construction work based 
on the probability of occurrence using Principal Component Analysis resulted in aspects are: 

· The project location is difficult reachable, 

· Bureaucracy of building permit management, 

· Difficulty of land acquisition, 

· Weather conditions, 

· Health and safety, 

· Not on time payment, 

· Delays of material delivery, 

· Hard of project location, 

· Demonstration, 

· Government regulation, 

· Interest rates on bank loans, 

· Material quality not good. 
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The impact, based risks of using Principal Component Analysis result in aspects are: 

· Change orders , 

· Human errors, 

· Weather conditions, 

· Natural disaster, 

· Not on time payment, 

· Health and safety, 

· Communications and coordination, 

· Equipment, 

· Material cost, 

· Improper equipment, 

· Regional culture 

The main factors that become the source of risk on the implementation of construction work 
can be classified as follows  

Based on probability occurrence: 

· Extreme High Risk : 

· The project location is difficult reachable, 

· Bureaucracy of building permit management, 

· Difficulty of land acquisition. 

· High Risk : 

· Weather conditions, 

· Health and safety, 

· Not on time payment, 

· Hard of project location, 

· Demonstration. 

· Medium Risk : 

· Government regulation, 

· Interest rates on bank loans. 

· Low Risk : 

· Delays of material delivery, 

· Material quality not good. 

Based on current impact: 

· Extreme High Risk : 

· Health and safety 

· High Risk : 
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· Human errors, 

· Weather conditions, 

· Material cost, 

· Regional culture 

· Medium Risk : 

· Change orders, 

· Natural disaster, 

· Communications and coordination, 

· Equipment, 

· Improper equipment. 

· Low Risk : 

· Not on time payment. 
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