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Automated Priority Management for BIM-based Maintenance Work using Semantic Web

7t 2 2 s
Kim, Ka-ram Yu, Jung-ho
Abstract

To efficiently operate and maintain a facility, an information management system has to consider the limitations of resources and labors for
the facility management (FM) and characteristics of a facility to support various practical maintenance works. However, there are some
potential problems to access the required data on the system as following: 1) lacks of usability and accessibility of building information
modeling (BIM)-based FM information, 2) decision making process of the maintenance work priority performed by a facility manager with
subjective perspective, and 3) the constraint conditions of maintenance works are frequently changed. Therefore, this study proposed an
approach of BIM-based priority management for maintenance works using semantic web. To that end, an ontology has developed to link the
BIM objects and maintenance work information with facility condition index, and the ontology-based priority management process is
suggested. Using the proposed approach, facility managers will be able to increase their efficiency in managing the work priorities considering
the BIM objects. This study will contribute to increasing the usability and accessibility of BIM in the FM area, in providing integrated FM
information using a semantic web.
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Figure 1. Data types of the FM information ontology
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Figure 2. Overall abstract of the integrated FM information ontology
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Figure 3. FM data flow in the work process using the proposed ontology

2EEAE FFH7] HdlAE FART AGHEE
HAFEIE ol & JIEF OWLZWte =z 33} 3lo
A Ko Z3E e 4 A F S S
TAZ AFslof gt} o] & {13+, Figure 2004 24 A
B, IFCAA, $AEE F48t= &4 Mde 2249
=2 Hostn, 7 Y23 FAE
(object property)® Ae|gity. I18|a Z+ &

2
B QaEag) e &4 e EdR

=35 ¢35t Proteges} e 2EEZA T
2ZEOE 8T 5 AT Kim, 2016).
oj¢} o] FHH REEAE TIDAANAMY FAR

F AESE Asked 28387 93 ZEAx
Th5 Figure 33 2tk WA, 25229 ¢¥ ulolH
IFC7]¥ BIM Hl©]E]9} COBie HlolE|elA]l 2| 7]k
EAARE FEIY LEZA Y AFEH7] 9% RDF
(Resource Description Framework) 3¢ =2 H3gtth o 7] A
RDFE= AAsts AAle] 7idol thste] HFE7E olsi
T UAEE FZE3) gt FHF7] A HlolE FERE, 2
2 716ke] MEER P2 o7 AEEn, 7|E2 o0 g RDF
TEE Fo, FF0f, #A T Al A 24E e
dele Fx& ZtA =™, RDF ¥&AAHFL  “IFC to
RDF Converterd” 59 LEZALAE AFH= & =Y
AeldE Bt As WHWBT 4 Jrh (Pauwles and
Deursen, 2012).

=Y, FMSOlA #HHI e FARST 5ol oF
HolHe FARS dF ol#ARme} I, &% - &Y

o 4y

'

-

=
=

2) IFC to RDF Converter ojZ&|AolAdol] tigk <Ame]X:
https://github.com/mmlab/IFC-to-RDF-converter (2016.10.01.)

71 - ZAdHE T dHolErF 2EEA 9
AR A7|A APEHE A2Eb2E T3
JFY FEE 2524 FEAHS 5o 4F=H,
A FMSS DBOlA FE=H+= FHH7E A

F7t FHAAIGF] FAHAER AAHE

A2l xs3} 2t S D Y2 AAE 252X
L&

A

=2

_%

Al
=

N

AFEI7L olslEtr] 2% OWL HY=E BdHE 5
, oldl @}, IFC7)¥F BIME 23 COBie ©l|olE] A
FZ5o] RDFZ Wgd AA7W AFE RVt 28
AE %

o
Aokt OWL YT AFHL ofuH FEHA

F2 AXAHHRE XML (eXtensible
o2 FHHo], gt FrRAL A
=)
=

& gk,

o T3 2 A Ao tidk FRe} FAEF 2]
g wn ohyet AR 7Nte] AR W FRIF 2F

0
18 ofy 24
ol o> o

2 I fo [
i oo S o
_>|i
off
o
fu
dot
o
mgl;
4
hass
i)
t
e

4
2

i
i—";

s

#2]E FMS DB} dAAIstY E&HOEZ 49
STt

58 Journal of the Architectural Institute of Korea Planning & Design Vol.33 No.l (Serial No0.339) January 2017

HRUEt | IP: 223.194.6. % | Accessed 2018/03/26 16:52(KST)



Al

4. A7

41 A AT AL 8 dolE £3
B oATA Ak AWE 4§ BIMAW
FABS QT $awe] Y Pk P57 9Astel,
758 LERAE e9uield dwHon suHn
e FARS gRee Zazol Agsta olF 9
shel, @A FllA FARFRY ARE FasD A
A9 20164 19%E 69714 oF 57Uz A
SRS

J83tth o7]A, dlE dAS FMS DBoll A
%—E‘OF ‘ITX]EI—T AdFolHE LA, 73

AU S, A, AAARE 2 F

(o3

_\E
oﬁ‘.._\ﬂ

UL

al
Fa -
Azl FARS Pl oPPNE FRste] B
i J&
&

of
3

& HIOIEi wol zgslo} Aok AT Y JRob
THE oy FA g FAHJ AA] THL
e A ga AGugel BAY A Yo
2 X3 3o, i HlolHE FEstk=d AV A
Ak oo meh, B AFoA FARSF AYFE} IFC
Aokl AAHY FRE 9o HaTow Yo QT
£ oAY AARS YR FAEE O FW L B9
AA 58S ThS Table 29 Zo] 712 Hs4rTh

Table 2. Compositions of the maintenance work data in FMS

Additional data
Area |Elements| Work contents |Labars[Time Floor Space Element
type
Check and
repair the 1
Finishing | Finishing | fragile part off 3 |43 | 7 (;(f)g?g Walrll/Celll
water leak in g
a building
Putty works ]
Finishing Gypsum | of wall in 5 | 3| o |ewtive| o
board | executive suite
suite
Repair the
: .| line of blind meeting
Curtain | Curtain in meeting 4 | 4|31 room Window
room

g,c_st FART AT SAEHE A3 st 1

5 Z+7+ 0.05, 0.59
o HlFE& JIAA Hel Z+ %7&7%’21101] g oA
FEEE o g 2EREA O A&HM, FA A gt
FAEE FAAEH 71580l 42 018, 0.19] HlFoRE
Aoy, npxgtez FAAe] 0.089 HFTOoZ 3
F FARS AT o FEHVE e gAY

Table 3. Examples of the weights for condition assessment

Priorities Condition Index Weight

o Responsiveness 0.05

Space Priority —
Suitability 0.59
o Safety 0.18

Element Priority —
Functionality 0.10
Work Priority Economics 0.08

9 B89 BIM/W fA8S 97 $a29 2 4B P

gtE, IFC719E BIM Edo tigh oAl Adle T4 4
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17 Level 29 ¥ 7] 2208 FAHO 9on, 7 BIM
2do] g COBie 24M A HolE AEE A AF
Sta Atk dAl AES AFEF BIM 222 Level 1S
ZIEo R F 60N FHAAL 26270 HA|, 66719
=, 2570 &, 270 Agd e 737 AA7E 23
o} Aot (Figure 4 Z2).
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Table 4. Extracted IFC spatial concepts

Concept IFC Entity IFC ID | Attritute Value
Building | IfcBuilding #88 name Office
IfcBuildingStorey #103 name Level 1
Building T
IfcBuildingStorey #109 name Level 2
Story
IfcBuildingStorey #115 name Roof
IfcSpace #135 name 101
Space IfcSpace #311 name 102
in Level 1.| IfcSpace #482 name 103
IfcSpace #645 name 104

more Spaces ...

Table 5. Extracted IFC building element concept

IFC Entity | IFC ID | Attritute Value
related i
) Type ceiling
IfcCovering | #84167 related | Compound Ceiling:ACT 600 x
Name 600mm_Grid: 198077
related wall
IfcWallStanda| 432465 Type
rdcase related Basic Wall:Interior - Partition
Name (92mm_Stud):149176
related d
Type oor
IfcDoor #63713 related M_Single-Flush:0915 x
Name 2134mm:184917
related wall
IfcWallStanda| Type
rdcase #104786 related Basic Wall:Interior - Partition
Name (92mm_Stud):224960
g, 2EEA 0 Arfrg 2o FIF F RA| o
WE AA N FHEES AY RO AMSE thesd
Z2& A7t vEidt. 7 331 4 BA AAER AR
& AA3IE, IFC7]HE BIMA R $4%o] tig dHolH
b EFH UA BgeolE BPHm, AW 4
&3 FEAAS Fotd 4 AAE ARV AT
A7 =0}, 4Rt B2 A FTA

Table 6. Related maintenance work records with IFC objects

. Related
Date |Object Type] IFC Object Contents
Repair the damaged glass
20160602| IfcDoor #66803 door in meeting room
Repair the line of blind in
20160530 | IfcSpace #8721 meeting room
Repair the Cross T-bar of
20160425 | IfcCovering|  #160976 ceiling tiles in meeting
room
Repair the damaged part of
20160404 | IfcSpace #8721 beam projector connection
and blind in meeting room
Repair the noise and handle
20160323 | IfcDoor #66803 of the door in meeting
room
#45712, Sealing work of walls in
20160315 Ifg;’\r/gilasst:n #45623, meeting room and common
#45534, area
#31714,
20160314 IfcWallStan|  #31982, Putty work of the crack on
dardcase #31893, the wall in meeting room
#31804
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Table 7. Priority examples of the related IFC objects

Object

Type Object Name Description Priority
IfcSpace 101 ENTRY 4
IfcSpace 102 DUTY OFCR 6
IfcSpace 103 EXEC OFCR 6

Compound
IfcCovering | Ceiling:ACT 600 x - 5

600mm Grid:198077
IfeWallStand Basic Wall:Interior -

ardcase Partition (92mm . )
Stud): 149176
IfcDoor M_Single-Flush:0915 x ] 5

2134mm: 184917
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