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第2章 設計図書の BIMデータ化 
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2.3 現行の建設工事における BIMの利用 
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第3章 BIMデータから従来の設計図書への変換 
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 , PDF, CAD 2D - 

BB   , PDF, CAD 2D  

CC   , PDF, CAD 2D  

   , PDF, CAD 2D  

  3D  3D 1990  

 
3.1.2 機械設備における系統図の利用 
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 3 1 , 2  

 

 

 

 

3D  
 

 
PDF CAD

3D AutoCAD
3-1) Vectorworks 3-2) JW_cad 3-3)

                                                
3-1) Autodesk CAD

http://www.autodesk.co.jp/products/autocad/overview, ( 2016-09-23)  
3-2) Vectorworks CAD http://www.aanda.co.jp/Vectorworks2016/, 
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3D
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2D

3D

BIM
BIM BIM

 
 
3.1.3 BIMモデルから従来の形式による設計図書への変換 

BIM 3-4 BIM 3D
BIM

BIM
BIM

 
BIM 3-4)

3-5)

BIM  
CAD 3D

2D
3-6)  

BIM

 
 
 
 
 

                                                                                                                                                   
( 2016-09-23)  

3-3) CAD
http://www.jwcad.net, ( 2016-09-23)  

3-4) Autodesk Revit  
3-5) Autodesk Revit RC  
3-6) CAD Rebro NYK
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33--44 BBIIMM   
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3.2 各種図面の生成に関連する研究 
2D 3D
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3D

2D 3D
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BIM Kim

44) BIM
Manrique 45)

BIM
Martins 46) BIM

3D
3D  
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3.3 従来の系統図の表現 
BIM
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MEP  
 
3.3.1 MEPシステムのネットワーク 
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5C 3-1 3-2
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MEP

 
MEP
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MEP

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                
3-7) BIM Autodesk Revit
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3.3.2 建物躯体・部屋・スペース 
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2

MEP
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33--55   

      

    

  
  

  

MEP
 

 
a 

,,       

   
 

a 

  a  

MEP: mechanical, electrical, and plumbing. 
a  

 
 

3.4 系統図生成のプロセス 
BIM

CAD
3-1 BIM BIM

MEP
MEP BIM

CAD
CAD

5C
BIM 2 2 2-2 2-3
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33--11   

 
3.4.1 BIMモデルからのデータ抽出 
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MEP BIM API Application 
Programming Interface C#
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AutoCAD
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BIM MEP

MEP

 
3-6 MEP

3-6
4

 
 
 
 
 
 
 
 
 
 

                                                
3-8) SCR Script AutoCAD

AutoCAD SCR
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3-9) Microsoft Windows

Windows 7  
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33--44   

 
  

3-5

MEP
 

BIM BIM

3-5

Level of Detail 3-10)

CAD
DWG 3-11)  

MEP
MEP

MEP
BIM 7m

7m 5C
 

 

                                                
3-10) LOD BIM BIM

LOD100 LOD200 LOD300 LOD400
LOD500  

3-11) CAD AutoCAD Drawing BIM
Autodesk Revit  
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3.4.2 抽出データを用いたレイアウト 
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CAD
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33--44   

 
3.4.3 複数施設に渡って MEP要素が連続するケース 

MEP
MEP  
2-4 BIM

BIM MEP BIM
BIM BIM

3.4.1
3-2

BIM

 
3-7 5C MEP

2-4 BIM
MEP

3-12) 3-7
MEP

5C MEP  
BIM BIM

MEP
 

 
 
 
 
 
 
 
 
 
                                                

3-12) 3-7 Cytoscape Cytoscape

CAD  
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33--77 55CC MMEEPP   

 
 

3.5 生成した系統図の評価 
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 4 2 , 1 , 1  
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AutoCAD PDF  
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2
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3.6 小括 
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第4章 BIMデータを用いた施設管理の効率化 
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44--11   
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4.1 既存建物における修繕記録の利用 
BIM
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4.1.1 修繕に関わる施設管理業務 

4-1
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1 4-1)

 

 
 
4.1.2 BIMを用いた施設管理効率化の検討 

BIM
BIM

 
BIM

BIM
 

 
 

4.2 修繕記録について 

 
 
4.2.1 修繕記録の収集、データ入力 

4-2 

                                                
4-1) 25
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FAX

4-2 
1  

4-3 

 

 

4-3 

4-2)

4,489 4-1 4-3)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                

4-2)
 ( 3), , 

, ( 2015-10-19)  
4-3) 4-1  



71 

 
 

44--22   

    

  

 
 

 

 2014 4 1 2015 3 31  

  

 3,407  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



72 

 
 

 

44--22   

 
 



73 

44--33   

[ ]  

    

 ,  

 , , , FAX 
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44--11   

 
4.2.2 相談内容と建物名称による集計 

4-4)  
4-3

7 
3,918 87.3%

4-5) 4-4
BIM 

                                                
4-4)

, , 

 
4-5)  
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4-3
/

4-3  
4-4 5

4-5
4-6) 2

4-5
 

4-4
/ 4-5 5  

 
 

 

44--33   

 

44--44   

      
 

 
 

 
, , , , , , , , ,  

 

  
, , , , , , ,  

, , ,  

  
/ , , , , , ,  

, ,  

 

                                                
4-6)

 ( 2) , , 
http://shisetsu.sec.tsukuba.ac.jp/06/2015ibaraki.pdf, ( 2015-10-19)  
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44--44   

 

44--55   

      ((mm22))    

B 161  17,430 2003 

 155  24,340 1976 

F  151  20,088 1979 

D 146  14,651 2003 

5C  94  18,027 1973 
 
 

4.3 分析のための変数抽出 
BIM

 
 
4.3.1 予測手法の選定について 

BIM
4-3

4-5
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 2012, 2014, 2015 , ,  
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D  2002, 2004 , ,  

5C  
 1973, 1974 , ,  

 2006, 2007 , ,  
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4.3.2 目的変数 

2

4-7)
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44--66   

 
4.3.3 説明変数 
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   BIM [ 2] 

   BIM [ 3] 
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2014
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BIM BIM
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4-9) , , 

http://www.data.jma.go.jp/gmd/risk/obsdl/index.php, (  2016-04-07) 
4-10) 2014 1
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4-12)

 
5C 4

4-13)  
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2 4-9

 
 

 

44--99   

 
 

4.4 トラブル間隔の重回帰分析 

4-14)

4-10 4-12 4-15)  

A 5C 94
B 4-5 5 707 C

4,489 BIM
BIM 5

C  
B BIM

BIM
/
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4.4.1 ドア（建築） 

BIM 5%
BIM

 

                                                
4-14) IBM SPSS Statistics 19.0  
4-15) 4-10, 4-11, 4-12 A 1

3 , ,  
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4.4.2 空調機（機械） 

BIM
BIM

/
 

, 
 

 
4.4.3 電球/蛍光灯（電気） 

BIM
1% BIM

 

 
/ B 

(1)

 
 

y  = 209.175  46.507 * x1 + 6.019 * x2  0.008 * x3          (1) 
 9.861 * x4 + 0.240 * x6  2.454 * x8 

 
x1 , x2 , x3 , x4 , x6 , x8  
 

(1) 2016 7 1 5C 4-16)

8 31 
4,787 2,843 

6,000~12,000 

/
 

/
 

 
 
 
 
 
 
                                                

4-16) [ ]=1, [ ]=41, [ ]=18,027, [ ]=7, [ ]=95.33  
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44--1100   

    
  A B C A A B B 

BBIIMM          
 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 / 4-5 5 , C /  
BIM 4-11, 4-12  
 

44--1111   

    
  A B C A A B B 

BBIIMM          
 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** 
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  A B C A A B B 

BBIIMM          
 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** 

 
 

4.5 施設管理者による評価 
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第5章 結論 
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55--11 BBIIMM   

 
5.1.2 大学職員・教員による利用 

3D BIM

BIM
 

BIM

BIM
 

BIM
BIM

 

BIM
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BIM
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BIM
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5.2 既存建築ストックの長寿命化に向けた BIMの活用 
BIM

2  
 
5.2.1 BIMデータ中の要素間の関係を利用 

BIM
 

4
BIM 

 

BIM

BIM
BIM  

 
 
5.2.2 複数施設にわたる属性情報の一括利用 
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5.3 今後の展望 
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BIM
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BIM  
BIM

BIM
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BIM
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5-1) LIXIL IoT

LIXIL LIXIL
IoT  LIXIL IoT House  

, LIXIL , http://newsrelease.lixil.co.jp/news/2015/070_company_1202_03.html, (
 2016-10-02)  

5-2) Autodesk Revit
Autodesk Revit Extension for CASBEE , 2010 , 

http://www.ibec.or.jp/CASBEE/revit_CASBEE.htm, (  2017-01-03)  
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付録 
 
 

2 2-7 5C 5C
A

E-2  
 

A   
B   
C   
D  
E-1  
E-2 2  

 
 

 
A-1 5C  
A-2 A  
A-3 B  
A-4 C  
A-5 D  
A-6 E-1  
A-7 E-2  
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AA--11 55CC   

        
  

    PPDDFF  CCAADD  

S48      - - 
S49      - - 
S49     - - - 
H4      - - 
H5     - - - 
H5     - - - 
H5      - - 
H6  2    - - - 
H18        
H18        
H19        
H19     -   
S48     - - - 
S48     - - - 
S49     - - - 
S49     - - - 
H18      - - 
H18      -  
H19      - - 
H19     - -  
H19    - -   
S48     - - - 
S48     -  - 
S49     -  - 
S53     - - - 
H11     - - - 
H11     -  - 
H17     - - - 
H17      - - 
H18    -  - - 
H18    -    
H19      - - 
H19        
H23  5C    - -  
H23  5C    -   
H23  5C       

S: , H:  
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AA--22 AA   

         
A 1   S 1  
 2    2  
 3    3 1  
 4 1   4 2  
 5 2   5 3  
 6    6 4  
 7 1  NO.1   7  (1) 
 8 1  NO.2   8  (2) 
 9 2  NO.1   9  (3) 
 10 2  NO.2   10   
 11 3  NO.1   11   
 12 3  NO.2   12   
 13    13 ,   (2) 
 14  NO.1   14 , ,   
 15  NO.1   15 RC , ,   
 16  NO.2,  NO.2   16  
 17 1  NO.1   17 , RC  
 18 1  NO.2   18 G  
 19 2  NO.1   19  
 20 2  NO.2     

 21 3  NO.1     

 22 3  NO.2     

 23  NO.1     

 24  NO.2     

 25 G      

 26 G      

 27      

 28      

 29      

 30      

 31      

 32      

 33  NO.1     

 34  NO.2     

 35      

 36      
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AA--33 BB   

         
A 1   A 39 C 
 2    40 A, B  
 3    41 A, B  
 4 1   42 C  
 5 2   43 D  
 6 3   44 F  
 7 4   45 E, H  
 8    46  
 9    47  
 10 1  NO.1   48  
 11 1  NO.2   49  
 12 2  NO.1   50  
 13 2  NO.2   51 200  
 14 3  NO.1   52 1 80  
 15 3  NO.2   53 A 1 
 16 4    54 A 2 
 17 5    55 A 3 
 18 6    56 B,  
 19    57 1 
 20 1, 2    58 2 
 21  NO.1   59 1 
 22  NO.2   60 2 
 23  NO.3   61 3 
 24  NO.1   62  
 25  NO.2   63 1  
 26 1  NO.1   64 2  
 27 1  NO.2   65 3  
 28 2  NO.1   66 4, 5  
 29 2  NO.2   67 6,  
 30 3  NO.1   68 1, 2  
 31 3  NO.2   69 1 
 32 4    70 2 
 33 5    71 3 
 34 6    72  
 35  NO.1   73 , 1  
 36  NO.2   74 2  
 37 A   75 3  
 38 B   76 4, 5  
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A 77 6, , 1, 2   S 1  
 78    2  
 79    3  
 80    4 1  
 81  (1)   5 2  
 82  (2)   6 3  
 83  (3)   7 4  
 84    8 5  
     9 6  
     10 R (P1)  
     11 P2, PR  
     12  (1) 
     13  (2) 
     14  (3) 
     15  (4) 
     16 ,   
     17   
     18   
     19   
     20 ,   (2) 
     21 , ,   
     22 RC , ,   
     23  
     24  
     25  
     26 C  
     27 B  
     28 D  
     29 , EV ,   
     30 , RC  
     31  
     32 200  
     33 F  
     34  (1) 
     35  (2) 
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AA--44 CC   

         
AC 1 ,   EV 1  
 2   P 1  
 3    2  
 4    3  
 5    4 1  
 6 1    5 1  
 7 1    6 1  
 8 2    7 2  
 9 2    8 2  
 10 3    9 3  
 11 3    10 3  
 12 4    11 4  
 13 5    12 5  
 14 6    13 6  
 15 1    14 1  
 16 R    15  
 17    16  
 18    17  
 19 ,      

 20      

 21      

 22      

 23      

 24      

 25 1      

 26 2      

 27 3      

 28 4      

 29 5      

 30 6      

 31      
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AA--55 DD   

    
P 1 ,  
 2 , , ,  
 3 1  NO.1  
 4 2  NO.1  
 5 3  NO.1  
 6 1, 2, 3  NO.2  
 7 , , 1 ,  
 8 1  NO.1  
 9 2  NO.1  
 10 3  NO.1  
 11 1, 2, 3  NO.2  
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AA--66 EE--11   

         
   (1)  A 36 1 
   (2)   37 2 
A 0    38 1 
 1 , ,    39 2 
 2 1     

 3 2     

 4      

 5      

 6      

 7 1      

 8 2      

 9 3      

 10 4      

 11 5      

 12 6      

 13 R , PHR      

 14 ,      

 15 ,      

 16      

 17      

 18 1      

 19 2      

 20 3      

 21 4 , 5      

 22 6 , R      

 23 1     

 24 2     

 25 1     

 26 2     

 27 1     

 28 2     

 29 1     

 30 2     

 31 1     

 32 2     

 33 3     

 34 4     

 35 5     
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S 1  
 2 1  
 3 2  
 4 3  
 5 4  
 6 5  
 7 6  
 8 R  
 9 1 
 10 2 
 11 3 
 12  
 13  
 14  
 15  
 16  
 17  ( ) 
 18 1 ( ) 
 19 2 ( ) 
 20  ( ) 
 21 RC  ( ) 
 22  ( ) 
   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

 



111 

 
         

003-001 1   003-001 39 ( )  
 2 -1   40 ( ) -1 
 3 -2   41 ( ) -2 
 4 -3  K 1 ( )  
 5 -4     

 6 -5     

 7 B1      

 8 1 -1     

 9 1 -2     

 10 2 -1     

 11 2 -2     

 12 3 -1     

 13 3 -2     

 14 4      

 15 5      

 16 6      

 17 R      

 18 B1      

 19 1 -1     

 20 1 -2     

 21 2 -1     

 22 2 -2     

 23 3 -1     

 24 3 -2     

 25 4      

 26 5      

 27 6      

 28 R      

 29 -1     

 30 -2     

 31 ( ) 1      

 32 ( ) 2      

 33 ( ) 3      

 34 ( ) 4      

 35 ( ) 5      

 36 ( ) 6      

 37 ( ) R (P1)      

 38 ( ) P2 PR      
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AA--77 EE--22   

         
A 0   003-001 1  

 1    2 -1 
 2 1   3 -2 
 3 2   4 -3 
 4    5 -4 
 5    6 -5 
 6    7 B1  
 7 1    8 1 -1 
 8 2    9 1 -2 
 9 3    10 2 -1 
 10 4    11 2 -2 
 11 5    12 3 -1 
 12 6    13 3 -2 
 13 R PHR    14 4  
     15 5  
     16 6  
     17 R  
     18 B1  
     19 1 -1 
     20 1 -2 
     21 2 -1 
     22 2 -2 
     23 3 -1 
     24 3 -2 
     25 4  
     26 5  
     27 6  
     28 R  
     29 -1 
     30 -2 
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