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Abstract. In order to explore the main influencing factor of safety management of construction project 
proposed a based on clustering algorithm of safety management factors analysis method, and the main 
factors of influencing the construction safety management through the practical investigation. By a 
factor of 16 questionnaire as the basic data, using multivariate statistical analysis method of factor 
analysis method analyzes the results of the survey, six main affecting factors of construction safety and 
project management, and then analyzes the main factor clustering. Through the analysis of the factors 
of the characteristic value of the stone figure and factor analysis of the tree, by factor analysis and 
cluster analysis of the results summed up the impact of construction safety management of the five 
main areas. 

Introduction 
Construction safety accidents occur frequently, on the one hand, it caused a great economic loss and 
casualties to the country, society and people, wasting a lot of social resources, increase the enterprise 
cost of inaction, affecting the construction industry sustainable development, on the other hand it also 
affects of injured workers family of happy life, endanger the construction of a harmonious socialist 
society. Therefore, it is an important subject to study the safety management of the construction project, 
and to analyze and evaluate the safety management of the construction project. There are many factors 
influencing the construction safety management, if to get the main factors from the numerous 
influencing factors and need to combine some of the current popular data processing algorithm of 
factor analysis, which has important practical significance for the construction project safety 
management research. 

Overview of construction project safety management factor analysis method 
Factor analysis is used to explore the basic method of observation data by using the internal relations 
among numerous variables, and the basic structure of the expression factor is expressed by several 
hypotheses. Assuming that these variables can reflect the main information of the original numerous 
variables to express the. So the method of factor analysis is how to use less factor to express many 
variables, is a branch of statistical techniques for the analysis of originally from developmental 
psychology. This study uses factor analysis method to analyze the influence factors of construction 
safety management, and combined with the clustering algorithm to optimize the factor analysis, the 
specific process as shown in figure 1. 
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Fig. 1 factor analysis clustering algorithm optimization block diagram 

As shown in Figure 1, the questionnaire data first by initializing the screening, the screening of the 
data can be the main influence factor was calculated by SPSS software, and then use the clustering 
algorithm characteristic graphs of the gravel impact factor calculation, the shadow effect can be 
obtained by further calculation of the cluster dendrogram. 

Security management factor analysis clustering algorithm 
Suppose the data sample of the construction project safety management document is 
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The density of the data sample point bk can be expressed as the following formula (2). 
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Therefore , the next best cluster center can be selected, the first to make the density around the 
sample density is relatively dense, the density can be defined as the following formula (3). 
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Analysis of construction safety management factors through the input of shadow classification 
information search P source and the influence factors on the database system of B in without a priori 
knowledge of, the output data of the clustering algorithm s to estimate the Q and B, its structure is as 
the following Fig.2. 
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Fig.2 The clustering algorithm structure 

Assuming that Q is a m dimensional vector, the expression of Q is Q=[Q1, Q2,... Qm]T, assuming 
that there is a relatively independent relationship between the various factors, such as the formula (4) 
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Safety management effect of shadow search through the source P through the B clustering algorithm 
as a linear combination of the n-dimensional visualization vector S, S=[S1, S2,... Sn]T, written in the 
form of independent components as follows 
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Written in vector form as 

PbS =                                                                                                                                                  (6) 
For complex multi factor image search can combined with network nodes to implement, make the 

existence of contact between the different factors of keywords, and according to the characteristics of 
factor, each influence factor of clustering, the main influencing factor of safety management, the steps: 

Step 1: enter the survey data set; 
Step 2: to classify the data, the main factors are calculated by SPSS software, and then the factors 

are classified; 
Step 3: the influence factor of the weight of the factor, the weight can be defined as the formula (7). 
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In the formula (7), ),( ii eeTre is characteristics of factor ii ee ,  in the span of less than 2 the 
characteristic factors of co-exist frequency, )( ieTre , )( jeTre are the frequency characteristic factor 
classification, ),( ii eeTre is the frequency factor, and if the )( ieTre value is greater, the frequency of 
factor is higher. 

Step 4: the establishment of the impact factor classification search data, the factor in accordance 
with the characteristics of the gravel value of the merger and classification; 

Step 5: calculate the weight of each influence factor, and the weight of the normalization process, 
get the weight of the evaluation function. 

332211 WWWW ααα ++=                                                                                                                    (8) 
In the formula (8), 3,2,1, =iiα  Is adjustable parameters, representing the weight coefficient, and 

1321 =++ ααα 。 

Analysis on Influence Factors of safety management in Construction project 
The study in the form of questionnaire survey on construction safety factors were analyzed, in order to 
simplify the research content, the main consideration of the 16 factors to make a questionnaire, the 
specific content of the 16 factors such as table 1 shows. 

Complex network 
system B 

Q S=Qb 
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Table 1 Questionnaire of influence factors of construction safety management 

Serial 
number 

Variable 
number Variable description 

Correlation degree 
Very not 
related 

Not 
related related Very 

related 
1 X1 Less construction site     

2 X2 Tense construction period     

3 X3 difficult construction     

4 X4 construction quality 
requirements are high 

    

5 X5 Security special fund 
shortage 

    

6 X6 Design file deletion     

7 X7 Ignore security 
management 

    

8 X8 Design change frequency 
is high 

    

9 X9 The quality ability is low     

10 X10 Supervision engineer 
certificate 

    

11 X11 Ignore Supervision 
Engineer 

    

12 X12 Enterprise security level     

13 X13 Enterprise security 
supervision system 

    

14 X14 Safety production 
responsibility 

    

15 X15 Safety education and 
training 

    

16 X16 Safety accident treatment     

In order to improve the accuracy of the calculation, on the recovery of the questionnaire first 
preliminary screening, screening basis for the validity and integrity of the questionnaire, the primary 
qualified for the software using SPSS15.0 for reliability test and factor analysis, the last remaining six 
factors, and the factor of clustering analysis. 

Table 2 reliability test results 
Reliability Coefficients 

N of Cases=538.8 N of  Items=33 

Alpha=0.9188 

Table 2 is the test results of using SPSS software to test the reliability, it is generally believed that if 
the krona strike Korhal -O son test reached a value of 0.7, that the result of the questionnaire is credible, 
from table 2 results can be seen, the statistics of the questionnaire is reliable. 
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Fig.3 Gravel map of each factor characteristic values  
Figure 3 shows the gravel characteristic figure of each component obtained by analysis with SPSS 

software, it can be seen from the chart that, the differences of feature value are big that between factor 
1 and 2, factor 2 and 3, factor 3 and 4, factor 4 and 5, factor 5 and 6 of the, and factor 7 and 8, factor 8 
and 9,...And differences of feature value between factor 15 and factor 16 are relatively small, so it can 
be concluded that, in front of the six factors can contain most of the information, and the seven factors 
have obvious inflection point, thus the extracted six factors are more appropriate. 

 

Fig.4 factor analysis cluster tree diagram 
We can be seen that the six factors can be divided into five categories by the factor analysis of the 

tree diagram, including Fac3 and Fac5 can be classified into one category, and the other factors are 
classified as a class. Because of the high correlation between the two factors of Fac3 Fac5 can will they 
are unified as factor owners will eventually belong to me five main aspects of construction project 
safety factors, including owners and enterprises to monitor the safety and education, construction of the 
security management ability, the construction unit of the qualification and major hazard project control 
etc.. 

47



Summary and discussion 
This research mainly uses the factor of safety analysis of clustering algorithm on the construction affect 
the safety factors are analyzed, and by a factor of 16 questionnaire as the basic data using SPSS 
software for data processing, the characteristics of each factor values scree plot and factor analysis 
cluster tree diagram. From the results of factor analysis and cluster analysis see, five main factors 
influencing the construction safety management, including owners, enterprise safety supervision and 
education, the construction safety management ability, the construction unit qualification and major 
hazard to control. To realize safe production of construction industry, we suggest proceed mainly from 
the five aspects mentioned above, make detailed safety management system, strengthen safety 
supervision, improve the comprehensive quality of the safety supervision personnel, regular training for 
staff, can effectively improve the construction project security efforts. 
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