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This study aims at considering efficient facilities management using existing design documents converted to building information 
models. Note that, whenever possible, original paper documents will be used to create the building information models used in our 
method. Based on repair records, attempts were made to calculate the time between problems of the building components. 
Explanatory variables were acquired from BIM data along with other materials. As a result, some variables acquired from BIM data 
were statistically significant. And by adding room-based explanatory variables including ones obtained from BIM data, some adjusted 
R-squared values got higher. 
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Table 1 Overview of collected repair records
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Fig. 4 Distribution of the number of consultation

 
Table 4 Buildings with most consultations

   (m2)  
B 161  17,430 2003 

 155  24,340 1976 
F  151  20,088 1979 

D 146  14,651 2003 
5C  94  18,027 1973 
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Fig. 5 Order of design documents as a reference

 

 
Fig. 6 Building information model of Building 5C

 
Table 6 Building-based explanatory variables
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Table 9 Multiple regression analysis results (Door)

   
 A B C A A B B 

BIM         
 N=15 N=61 N=286 N=15 N=15 N=61 N=61 

       
 .328 -.117 -.054 .430 .416 -.003 -.020 

 - -.087 -.005 - - -.122 .027 
 - .320 -.280** - - -.043 -.189 

 - -.070 -.100 - - -.074 .103 

     -.429  -.124 

     -.482  -.331*

     .089  -.044 

     -.155  -.172 

R2 .107 .080 .136** .185 .430 .024 .124 

R2adj .039 .014 .124** .122 .114 -.046 -.011 

** p < .01, * p < .05,  p < .10 

A / 5C , B / Table 4 5 , C /  

BIM  (Table 10, Table 11 ) 

 
Table 10 Multiple regression analysis results (Air conditioner)

   
 A B C A A B B 

BIM         
 N=19 N=75 N=316 N=19 N=19 N=75 N=75 

       
 -.147 -.186 -.002 -.453 -.568 -.085 -.044 

 - -.578* .128* - - .155 .295 
 - .356  -.173* - - .102 -.016 

 - -.143 -.196* - - -.176 -.126 

 -.074 -.239* -.285** -.456* -.395 -.694** -.717** 

 -.041 -.306 .023 .381 .482 .511* .576*

     -.451  .198 

     .498  -.243 

     -.287  -.034 

     -.053  .025 

R2 .043 .186* .217** .397* .516 .448** .465** 

R2adj -.148 .114* .202** .277* .208 .399** .381** 

 
Table 11 Multiple regression analysis results (Lamp bulb, 

Fluorescent lamp)

   
 A B C A A B B 

BIM         
 N=6 N=233 N=1628 N=6 N=6 N=233 N=233 

       
 .199 -.016 .029 -.936   -.344 -.212** -.210** 

 - .654** -.130** - - .597** .758** 

 - -.131 -.135** - - -.090 -.270

 - -.339** -.119* - - -.289** -.238** 

 .131 -.006 -.010 .233 1.115 -.022 -.026 

 .608 .461** -.095* .276  -.759 .493** .527** 

     -1.905  .105 
      .770  -.327** 

     -  .080 

R2 .582 .089** .075** .819 1.000 .113** .173** 

R2adj -.044 .065** .071** .547 - .089** .139** 
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This study aims at considering efficient facilities management using existing design documents converted to 

building information models. 
Numerous buildings were constructed during Japan’s period of high economic growth and the conservation of those 

buildings is now a social issue. The deficiency of not only a periodic inspection but also the management of the 
construction information causes those circumstances. Because the use of the design documents is important for the 
maintenance of existing buildings, the use of building information models made from these documents is examined in 
this study. In these buildings, apart from the design documents, from routine work of facilities management, repair 
records printed in paper are generated in large quantities and accumulate every year, but are left uncared for. These 
data has a utility value for improving future facilities management. In the maintenance of facilities, whenever 
malfunctions and troubles happen, treatments are ex post facto conducted. It is useful for constructing an effective 
maintenance cycle to predict these troubles beforehand. To achieve the above-mentioned goal, by linking repair 
records to building information models, the system for predicting the renewal date of the components of building, 
which used the spatial or network relationship among the components of building information models, was 
constructed. 

Tsukuba University’s repair records for buildings were collected for the analyses. After the items and each entry 
content were confirmed, the information written in the repair records was input into a spreadsheet. About inputted 
data, simple totaling was carried out based on reported consultations and the building name in order to gain an 
understanding of the characteristics of the collected documents. Based on the result of the totaling, consultation 
contents and buildings for the analyses were determined. 

Next, attempts were made to calculate the time between problems of the building components via multiple 
regression analyses. A Door and an air conditioner and lamp bulb, fluorescent lamp were treated as a case study. The 
time between problems of the target class was selected as an objective variable. These values were acquired by 
confirming the dates written in the entry columns for a building or a room. Explanatory variables were acquired from 
BIM data along with other materials. Whenever possible, original paper documents will be used to create the BIM 
data used in our method. Three methods of data acquisition from building information models were conducted in this 
study. The first method used the attribute information of the object, which was determined when it was located. The 
second method used the attribute information of the object, which was determined when some objects including it 
were located. The third method used the inclusion relations between a room and other classes. 

The forced entry method was adopted for the analyses. Because the calculations were conducted in phases, we 
classified the cases based on the kind of objective variables or sample group or whether room-based explanatory 
variables were added. 

As for two cases (door, lamp bulb and fluorescent lamp) which used a room-based objective variable and data group 
B, the adjusted R-squared value got higher by adding the explanatory variables acquired from BIM data. However, 
because the R-squared value itself is low in these cases, improving the regression model is necessary in order to use it 
for the prediction. About the explanatory variables acquired from BIM data, the floor at which the door is located 
(Door) and the number of lighting fixtures (Lamp bulb, Fluorescent lamp) were statistically significant in data group 
B. And from the interview to engineers, the utility value for considering the extension of the time between troubles 
was pointed out in these variables. 
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