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Abstract

Many construction projects have extensively adopted building information modeling (BIM), and various institutions
and standards have been developed domestically in Korea. However, the current process that is used to calculate
building space area has a significant shortcoming in that there are two different laws to apply the method of
measurement considering space boundaries for building element guidelines. For example, space area can be calculated
by a polygon, which is modeling using a BIM-based computer aided design program, such that the space polygon is
always exported as an inner—edge type. In this paper, we developed an automated algorithm to convert coordinates of
space representation using industry foundation classes based BIM data. The proposed algorithm will enable engineers
responsible for space management to use a BIM-based model directly in the space programming process without
having to do additional work. The proposed process can help ensure that space area is more accurately and reliably.
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Figure 1. Polygons of the space object in IFC
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Common BIM file Levell Floor Plan .

- Office building

¥v" Two Stories; Levell, Level2

v" Spaces; Levell - 60 ea
Level2 — 39 ea

v Selected Space ;

(Levell) Open Office #114 ||——— =

OPEN OFFICE

#257=IFCSPACE('(GloballD)' #1,'114',"" $,#35885,#34161, OPENOFFICE',.
ELEMENT.,.INTERNAL.,$);

#61563=IFCRELSPACEBOUNDARY('0sAuBBISvFdurX_Bv1ires' #1, 1stLe
vel',$,#257 #177 #21613,.PHYSICAL.,.INTERNAL.);

#177=IFCWALLSTANDARDCASE( (GloballD' #1, Basic Wall:Interior -
Partition (92mm Stud):154621',$, Basic Wall:Iinterior - Partition (92mm
Stud):128360', #36314,#39324,'154621');

#55240=IFCRELCONNECTSPATHELEMENTS('0h9jap5_H2LfD$DdbVS0Z
0,#1,$,8,5,#177 #404,0,0, ATSTART.,. ATPATH.);

Figure 11. IFC-based sample model
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Table 1. Extracted data of the space and boundaries

(IfcSpace)
Local )
Polygon ) Space Boundaries
: Coordinates
Coordinates (IfcwWall)
X, V)
Order
0 (0, 0) #165=IfcWallStandardCase
(Basic Wall:155268)
1 (7470.6, 0)
#404=IfcWallStandardCase
(Basic Wall:159073)
2 (7470.6, 3686.175)
#177=lfcWallStandardCase
3 (0, 3686.175) (Basic Wall:154621)
#105=IfcWallStandardCase
4 ©, 0 (Basic Wall:149541)
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Table 2. Extracted data of IfcRelConnectsPathElements entity

lfcRelConnectsPathElements ' ' . Orthogonal
Entity ID (RelatedConnectionType) Related Object Relating Object Coordinates
#55314 (AtStart) #165 (Basic Wall:155268 #105 (Basic Wall:149541 26457, -23162
#55718 (AtEnd) #404 (Basic Wall:159073

#55240 (AtStart) #404

(
(
(
#55683 (AtEnd) #177 (

Basic Wall:159073

)
) #165
)
Basic Wall:154621)

( ) (

(Basic Wall:155268) (34052, -23162
#177 (Basic Wall:154621) (34052, -19352

5 ) (

)
)
)
Basic Wall:149541 26457, -19352)




Table 3. Extracted coordinates of the space boundaries

Table 4. Replace the coordinates of polygon

Space Boundaris Coorimdles  Coordnates
(Start Point) (End Point)
HESloNaIStandardCase  (peas7, 23162 (36861, -23162)
O loNaIStandardCase (3052, 193520 (34052, -23162)
#TEliowaiStandardCase  (asges, ~19350) (26457, -19352)
HoStoNaIStandardCase  (oeas7, p0o75) (26457, 14418)
A AAAAL] FHdeR e H2e 31T 3

AP0 2 ZH2 AR 9lstel, 9 AAARI) D
HARE Related £ E FFo2 FZ35kL Q= IfcRel
ConnectsPathElements QNEJES Al 7|0 g}
o] Q)= RelatingConnectionType, Related, Relating
SRS 2E50W oS Table 294 Zt} of7]A,
IfcRelConnectsPathElements SNEJE]2] Relating
Connection Type 44 E7} “atstart” o] Related
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(IfcSpace) Absolute Absolute
Polygon Coordinates Coordinates of Orthogonal
Order polygon Coordinates
0 (26519, -23100) (26457, -23162)
1 (33990, -23100) (34052, -23162)
2 (33990, -19414) (34052, -19352)
3 (26519, -19414) (26457, -19352)
4 (26519, -23100) (26457, -23162)
5. 4 &
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