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Interoperability Analysis for BIM software Based on User—defined Properties
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Abstract : The utilization of Building Information Modeling (BIM) has increased in order to enhance the integration of
information for management and resources throughout the construction projects, Therefore, various BIM softwares have
been used under open BIM environments in the building and plant construction industry, However, it has obstructive
factors due to the lack of interoperability, In order to address this problem, this study conducted an interoperability
analysis of BIM software focused on user—defined properties for enhanced function and efficiency. Result of the analysis
shows that authoring tools have more interoperability problems than viewer tools and simulation tools have, In terms of
interoperability, user—defined properties outperforms than those of system basic properties and logic data, Therefore,
it was found that functional improvement and workload minimization in BIM can be attained by applying the GBS (an
user—defined property for automatic manipulation of BIM proposed by Jung et al. 2013) that enables automatic link
between geometric data and non—geometric data, In this respect, this study concludes that the application of user—
defined property (e.g. GBS) can be an effective method for information integration throughout construction projects,
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Table 1. Research Scope and Method

Scope Category Method

Interoperability of Data Literature

Previous

Research Review Integrated Geometric and Non—Geometric | Literature

o Definition of BIM Elements Literature
Classification of
BIM Systems and|Classification of BIM Systems Analysis
Data
Classification of BIM Data Analysis

Between Authoring Tool and Authoring Tool | Analysis

Interoperability

; Analysi
Analysis nalysis

Between Authoring Tool and Viewer Tool

Between Authoring Tool and Simulation Tool| Analysis
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O} 3l SHARE 0|82k BIM g5 58 9f 735, A29F V5
(bimx), A49} V4 (imode)el| B3t} ALz} V3 (dwf)Q] 53t
g0l =3t

Authoring Toolol 4] 243 IFC 719§ Export & ¥, IFC 23H4 Q1S wWigkom Fsfet dele] Aug o
A3}t Authoring Tool®2 Import 3152 7%, Al (62%)4 F7] $Jgt BIM AZEQJR|eE A% (Al, A2)3 ZSIHEA]
A4 (54%) BT} A2 (85%)2] T3HAo] =& AL & 4= QgL (A4) Authoring Tool7Fe] B 332 =2 73 281k
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Table 5. Interoperability of BIM System

BIM System A1 - Architecture A2 - Architecture A4 - Plant .
A1 A AS {M \_/1 YZ V3 \_/4 YS _S1 A1 A AS {M \_/1 Y2 V3 ‘ y4 y5 '_S1 A1 A AS A4 y1 YZ V3 \_/4 y5 $1 (%)
BIM Data (ifc) | (ifc) | (ifc) | (ifc) | Gifc) | (ifc) | (awf) | (ifc) |(bimx)| (ifc) | (ifc) | (ifc) | (ifc) | (ifc) | (ifc) | (ifc) |(dwh)| (ifc) |(bimx)| (ifc) | (ifc) | (ifc) | (ifc) | (ifc) | (ifc) | (ifc) |(dwf))| (ifc) |(bimx)| (ifc)
1. Instance by System Template
Graphic ojojojojojolo0|jo0J0O0O|0Oj]O|O]O|O]O|O|O|O0O]0O|O0O|O0|O0O|O0O|O0O]|O0O|0O0O|0O0|0O| 0O |0 |100%
logic |Volume| O | O [ X | X|[O|O|O |[X|X|[O|O|X|X|X]|]O|O|O|[X| X |X|X|X|X|X]O]|O|O|X| X |O -
Data Area |O O | X | X|O]O|O|X|X]|]O]O|X]O|]O|X|O|O0O|O0O| X |X|X|X]|]O]O]O]O|O]O| X |0
Name | O O|O|O0O|O|/O|] O |]O]O]O|O]O|JO]OJO]O|O|JO]O|O|X|O]O|JO]JO|JO|O|0O]|]O0O]O
lengh | O O]O|]O0O]O|]O] O |X]O0O|0O0O|]O|0O0O|]O|0O0O|OIO|O]O|O|X|X|X|O]|OJO]J]O|X|O]O0O|O
Heigt |O | OO |OJO|O | O |X]O|O|O|O|X|X]|O|O|O|X|O|X|X|O|X|X|O]O|X|X]O|O

System level |O|O|X|X|O|O|O | X|X|O|O|O|X|X|X|O|O|X| X |X|X|X]O]O|X|O|X|X]|X|X

Basic Widh |O| O | X|X|O|O| O |X|O|O|O|O|X|X|O|O|O|X]|]O|O|X|O|X|X]O|O|X|X]| O]|O|59%

Property |mMaterial| X | O | x [ x OO | x | x| x|o|o|o]o|o|o|o|o|o|o]o|x|o|o|o|o|lo|o|o]o]oO

Pattern | X | X [ X | X [ X | X | O | X | X [ X|X|O|X|[X|X[X|X|X]O|X|X|X|X|X|X]|X|X]|X|X|X

Color | X | X | X[ X XX | X | X|X|X|X]O|X|X[|X|X|X|X]O|X|X]O|]O]O|O]O|O|]O|O0O|X

URL | X |O | X | X]|OJO|O | X| X]O|O|O|O|O|O|O|X|O| X |O|X|X|X|X]O|O|X|X|X]O
| s | x|o|x|x|ojo]o|x|x|ojo/ololo|ofo|x o|x|o|x|x| x|x|olo]|x]|x 0 |53%

Interoperability (%) |62% | 85% | 31% | 31% | 85% | 85% | 85% | 15% | 38% | 85% | 85% | 85% | 54% | 54% | 69% | 85% | 69% | 54% | 62% |46% | 8% |46% |54% |54% |85% |92% | 46% | 46% | 54% |77%

2. Instance by User Template
Graphic 0jojo0jojo0joOJO0O|]OJ0O0O}|]O]O|]O]O|]O]O]O]O|0O0O]0O0O]O|]0O]O|O]0O|O]0O|0O]0O| O |0 |100%
Logic |Volume| X | X | X | X JOJO | X | X| X | X]JO|X|X|X[|X]|]O|O|X| X | X|]O|X|X]O|O|X|O|X| X |X oy
Data Area | X [ X | X[ XJTOJO| X | X| X |X|X|X|X|XIX]JO|X|X|X[X|X|X]|O]JO|X|X|X]O| X |X
Name | O OO 0|00 O |]O|]O0O]O|X]|]O|O]OJO]O|O|J]O]O|O|X|O]O|JO]JO|JO|]O|0O]O0O]O
length [ X |]O[O]O|O|O| X |X]|O|O|X|O|O|O|X|O|X|O|O|[X|X|X|O|O|O|O|X|O]O]|O
Height | X |O [ O[O [ X |O|[ X | X]|O|[X|X|O|O|O|X|O|X|O|O|[X|X|O|O|O|O|O|X|O]O]|O

System Level | X |O|X|X]|OJO| O | X| XJO|IX|O|IX|XIX]JO|IX|X|X|IX|X|X|X|X]|X|O|X|X]| XX

Basic Widh | X |O| X | X]|O|O| X | X|OJO|X|O|X|X|X]JO|X|X|X|X|X|X]|X|X]O|O|X|X| X |X|43%

Property |mMaterial| X | O [ X [ x OO | x | x| x|o|x|o|x|x|[x|x|[x|[x|x[x|x|o|[x|[x]olo|x|x]o]|o

Pattern | X | X | X [ X [ X [ X | O | X | X [ X | X | XX | XXX |X|X| X [X|X]|X|X]|X]|X]X]|X]|X|X]|X

Color | X | X | X[ X XX | X | X|X|X|X|X]|X|X]|X|X|X|X|X]|X|X]|X]O]O]|O]O|X|O|O0]|X

WBRL | X|O|X|X|O|O| O |X| X |O|X|O|O|O|O|O|X|O| X |O|X|X|X|X]O|O|X|X]|X]|]O
Usjr’ogzmed @s |x o|x|x|lolo|lo|x|x|o|x olo|lololo|x|o|x|o|x|x|x|x|o|o|x|x|Xx|o|sm%
Interoperability (%) | 15% | 69% | 31% | 31% | 77% | 85% | 46% | 15% | 38% |62% | 15% | 69% | 46% | 46% | 31% | 77%| 23% | 46% | 31% |81%| 15% |31% | 46% | 54% | 77% | 77%| 23% | 46% | 46% |54%
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=2 2102 YERITHTable 5).

S3Hgo] o V1, V2, 113l Slof st 24 ATE Bt
AFH o R Al E T, AMgAP Q] 44945 (GBS 79 Al
28l g AR A} |IE S0l A LEE QAAE A gt S5
A7t B 100%= YERTE, olofl Blste] Logic HHE} Al
28] 7|82 & RO A9 A AE FESlo)A rdE QA
El2o) gt T3kAdo) 22t 9%, T0%EM ARAL ElESlo)
A FEE AAHAO] FEA 2%, 57% Rt 7| Uepyith
(Fig. b, Table 5).
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