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Method to manage composite object information for BIM-based facility maintenance
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As the use of BIM (Building Information Modeling) based construction projects have increased and become more

various, the management of BIM-based facility information is getting more important. In this regard, international

standards are being developed to exchange facility information through the design and construction phases by COBie

(Construction Operation Building information exchange) and SPie (Specifier’ Property information exchange) standards.

The product data mapping, however, has some problems in the area of manual work. Therefore, this paper suggests

a method to improve management of required information for BIM-based facility maintenance. To develop this method,

we analyzed the international standards of facility information exchange by COBie and SPie. This research contributes

to increasing the efficiency and accuracy of the required information mapping between building model and product data

using the BIM library through optimal BIM data adoption. Moreover, it can help to create and manage the specific product

data at the design development phase.
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Object Type Default Geometry Property Template

ew Template

CEILING_AcousticalPaneiCsiings

CLADDING_GypsumBoardAssemblies

This product would be specified and annotated,
geomstry not provided.

FLOORING_CeramicTiing This product woukd be speciied and annotated.

geometry not provided

FLOORING_ResfieniTieFiooring This product woukd be speciied and annotated.

geometry not provided.

FLOORING_SheetCarpeting This product would be speciied and annotated,
geomstry not provided.

FLOORING _TieCarpeting This product would be speciied and annotated,

geometry not provided.

FLOORING_WoodStipandPlankFlooring This product woukd be speciied and annotated.

geometry not provided.

Painting This product would be speciied and annotated,
geometry not provided.

%l 2. SPie?| Product Type Template 0il Al

Hod 25 20144 128 7



]_TLQ 0]1;}.

A, SPie AL AF FEL AR 1 %
F5h F50] SR wob, 489 + Ak AF F3el
A@ACI, BIM 715 A 4% 59 velS By 317

o] COBie 714¥ fFA#EE 13t R oz o] F
Aok gt} Azl 3l :

3. BIM 2tolE&{2| 7[Et MEHES &8

A &85 = BIM golHelgle 1 543 &8/
uwpebx] A efolBelg] o AlFE olHe|g R 7 & &
Atk AA grolBelgl = 7] AAAG AN A=
NEA AAE Edsta lon, AF golBdggd s &
Al ARG AN BAE = FAAY] AFL BT 23y
o] it} BIM gholB el Alx®le] &84 xt= v
2ok WA, AHEAbE A E AFEE AAY £33
TAS AFsHA At o714 A B 23E 2~
EV A=, AA DA A AA 3] g
Al Algrte] 234 F gt} o] AS, T AA Y T
AAQ S e DA Rd'] B oA A 4
& Folof gtth, A gl AEV} 2HAdo] HW o] o gt
BEE FH ok gt ole Alz®ld X3E Sle
BIM gtelBelg] & AAste] AR JEE £7E + 4
o AAE A7) A= AAd 23E S4FE
£ gQlstofof fn], AlxElo] uwpeba AA o HEE
PDFIL S A AY alF Al2asodA A AlFste
FEE gl HAE AA = AHEAA geEE
g o o 7k gd ¥xHoe g AFHY. dE 59,
Revite AH&-dt= AbEAletH e Z2 a3l oA ALE-
He rvtdd B ifedd S gl s vg 5
Ath, 2= He Fde] AP EE 5HE Z2A)
E g == v AAGL R AFEH, AHAE e
gdo] x3E o] e golHely JEE AA 2RI}

2 2 gd 7 Agste] Arg-gith,

=

3.1. National BIM Library!

National BIM Librarys %9 =2 NBS (National
Building Specification)olA] 714 Akd o] glo]Heig]
g8 S7HE g5t vtEo Fa2 wxsta e gol

B2 Azl

1) National BIM Library, http://www.nationalbimlibrary.com/

8 B Ae|EfUXHES S =T

( Start )

v

Element List Determine Elements |
¥
Search Library H BIM Library

| Download Library |
L

y

4
Proprietary File Individual File

‘ Merge Files | | Add to Library ‘
|

‘ Create Element ‘

v

( Complete )

O 3 BIM 2folEB{z| &8 =ML

ol =Al ®F XU IFCE EFSIA] Revit,
ArchiCAD, Vectorworks, Tekla, Bentleys<
BIM 7|RF &~z Egoje] A8d 4 gle 747te 2o

2 9% gholuelel g AFetn U BFd 599 o
H}i} A oF thFeE Al 2AFAA A Fota A= AFH
oti vk Af =2 AA S 71 NBSO <<
2T EE FUiE D glen, B FEgA
E9 AES BIM AR A3 e 2dst
2T} National BIM LibraryolA &4 A ¥3staL
A4 2 AE ARE 28709 fEERE 701747} Al
Ha e

&*'m“

=2
1o, m\m

3}
k=]
o %
=
=2

N
-

%0, ﬁ>i,
rz

ofd %0 K

3.2. Smart Library?

o] 22 (GSA) oA = AutodeskAte] BIM 7]
U AZ E 9 o]Q] Revit T2 1A oj=20 7 AlE
2 4 9+ Smart-BIM E4}9} &7 AA gle]Belg] &
Revit ¥ e] P2 o2 AFsta Ut o= AA I
A AMEE £ Y952 AAe 3 A AR FH e}
SAFNEE ¥3sta vk, £, Smart-BIM EHlol

47 Ko Eﬂ?ﬂ Hu g3 5% £47%
g = 71N 2 AA HA 75 A Al
2} ALk ARle] dote e s

Ag B FvE S5t Ao FAGE 3 9
Ho thet 2GS AA GA 449 7 A 2
o AR ES FEHE FEE slom, AA F3o u
g OA] AZAPER FEHY Y. @A Smart
Librarydl A Al 3= e AA 2 AFLEE 6070 fr32
2 15,8017 7F AlF= 2 Ut}

i K =
30 ¢
=
o,

o
=

2) Smart Library, http://www.smartbim.com/



F 1. BIM Z7|gt 2tolE{z| A|AE H|w

S National BIM Library

Smart Library

SEEK KBIMS

ghojuejz] qfx 2870 #%, 701A0

6071 §3, 1580174

2478 38, 24,6987) 97§, 5370

Revit, ArchiCAD, Tekla,

A AZEY o Revit Revit, 3Ds Max, AutoCAD Revit, ArchiCAD
Bentley, Vectorworks
IFC A& 0 X X X
LOD +% X X X X
AAE PDF 7}o]=¢} Lo 6 == Lo 6 == BIM AZE9 o4
AuAZ 94 | @A zZzde gz R Revit A=&& T | ojne saz axwe
s Ay F71 s Ay F71 1
Pl A T2 = AATLZ AT
- - . = = | AZAF ZAUTODESKe A G A AuEF 3] o A
AARR e | AZRA D NBSAAM AF | AzANA ANARE A A% AR B
3.3 Autodesk SEEK3 35 &4

Autodeskol A 7}
Revitll Al &84 + 3=
Z Agsta ek A7 E AMEAZE SFEE £
Ho wig} AAE HAsta, o2 =8t BIM 249
g & Utk AMEAE web ol A AlFE = A A
HGEadA AgEe JEE ZAT § glon g
AAE A dAY FoolAz d4dd F+ Ut
Autodesk SEEKOIAE 24712 w82 24,69871 <
AA B AFHEIE AFE I Ut

BIM 7|9t A&AZES]

1
AAEY sue) Y]

il
o) =

2 o [o o

34 BIM EZZ& 2ol E2{2|(KBIMS)4

g g antE F3|oA] AHA §E2 5k A
Fot= BIM EF gholBelg] AW AL KBIMS
(Korea BIM Standards)®] o] &2 2 AF=H= H7|4t
AA golHelg] Alx®lo|th,  of7|ol&  Revit®
ArchiCAD AZEdgo]e] AL&A} gtolH g g F7}3t
of 2 AFEE = e AAPYHES NE U7 AT
el AFEALE Bl AZEg oA JiE AAFLYES
AE2L grol B glo] Frteta, A E Akt ol &
AE&e g YAR, o} AR APHFE S E o] o]
AZs e A F33 FTH7F ol§ AdAe|m 1 &
T3 u] % At KBIMSE Revit® ArchiCADOA A
S ddAntEYs B5F T2AEQ ALEA P4
& g "Eslo] A AlFEa gtk o] HES &
G AAE 71 o A A&l Folof AT = AA
FE7F ndy g A8 F k. @A KBIMS
A 9 AA FEo et 5370 AAHEE A&

3 9l

3) Autodesk SEEK, http://seek.autodesk.com/MarketingSolutionsSy
ndication.htm
4) BIM %% 2ol B 2] 2] (KBIMS), http://kbims.buildingsmart.or.kr/

A Mu]2F< BIMeto]|Helg] Alxwld 23E
A L AEFEANE 5 RFEFAA 2 =%
7F AgE 3 ik, v Fol A AE] s 9l Al A"lES
OmniClass®] /A7 AA ol ZFAZOH,
frgol A M| 2FQl Al 2'|lE2 UniClasse /A7
FEE AREsta ok o]d mel AR} Bl eto] B
g2l & Sote] AAE A =Y, £F E/FAA
AP E7E A EeFE ] glof, BIM Bl 34
T Hof me} dx Yoy A Gl AFE-E 7] gol st
= Algdn

=

i~

te

=
GA=t-,

o

lo

5
Ly
a

T3 golBge E &84T 5 e BIM 7| AZE
dofol S T2 &7] Aste] DHo| AlAElM = =
A Algstal T}, o]

AxFgd 29U [FCHLEE
g 53t thekdt BIM 719 2ZESojo A T 2ol
B2 & A &5t €8 F Joy, IFC s8] ¢
etz K3t7] wiel sl g AA e S HIF 2 38HA

© B3e & 7t slvke @A 7t AT
) N 2"EL B AA7] 55 AFsta
AREARE Aol dake AAE eholBel A A
At w A dEHdE 5~107H419] H2E F3td
AASHA Aok, A7IA A= AASS B &
Aol HuR, 4 E g JAL o F ot
Smart Library$} SEEKE Revite] =& T2 33
< I A7) Wil =29 715 T3 S E
Aol 7 3tA R, o] & Revitoll ¥k 7153 71522,
A efolHfe]e] WMEAQ Eolgts SHAME o
A7t S

AAGAE R G2 48y e AAFEAAE g3t
o g dFollA Rdeg s e BIM 2de 2dy g5
9 FES syl 98t m=el ATA (American
Institute of Architects)olA #|A13F LOD (Level of
Detail)o] AA ZzAxd Hgdn k. 74
LODE 7| 28 AIGA oA A= st FAlg52 vi7id

0].L =
= T

o

=l
H
Rl

2 & ok

Mod 2% 20144 128 9



BIM Library

s ~ ~ ~ ~ ~
a XE . Zr _E_O = .

Py il I e pEe A=
e il = e ey e k)

f

solg

system

' Y ™\ ™ Y M N\
Agas | sz | gawe | SHES L ey
Ty BE | =AY | o2 Sxay ) Bk

]

f 1
ERtn]

-~ ~ ™ at \ ™\
:[EM*E”II :[ H HALA A8 LH
EA] BEA A% e Of A
| 2= ) 4 x4 | J:Lgmh‘:' = ET‘:'

[

fob

lore
J8

A

B
ox

~
2wy = - — 3
ol et c.:gw A=A =
HE - ) o Object Library
Property Data
Management
Module
) ]
He71= 71224 oD
aHewD Cmm ) —
) eneric P Data
Ontological
Object-Product
Libraries Mapping

A

oy =
2z

™\
ezl [ &
Hol
)

i f 1 i i

Module
Specific
Product Library
]

a2 4 BIM 7lgE fX| e dEo| za|wt

= T

e Egota sl o] S Fsto] AAGAE
g A Holy #els a&4or A4
ohoSpA R, A4 AAGAE R 2E8H 1
olHejg] AlzFlel = o33 LOD| F+&°] o 3l
A ot AREAE o] & gelatr] flaiA = al lel B
gl AAZ shush dste] glstoof stez A

2,
¥ ol I

Aol el vl Z&Ao] ¥AsHA "ot webs, BIM 7]4t
A Z2A 2oM gFsiA A89 & e 2ddy A
Fod TEHoE e £ UEFE BIM golE# g
Al ~"H e el e LOD7F e ¥ ojof 3t}

4. BIM 7|8t wX| 22| HEo| gha|gtet

© AR AHEE = BIM 2
glo]l B2 2] (Generic Object
H g

Library) st &3 A& gfolE# 2] (Specific Product
Library) 2 F+&3t1, ol gt &8&& =435 =2

A= MeEes 29 29 2t A4, AA A7 BIM 7]
AZEAE Bt AFE U AYHAE s}
= Y= BIM gelBggl #el A== (BIM
Library Management System)S E3lo] A 2H &
Al AA K 23 AA golH & A
| A2 o Foll A&3tt. o7)de AA ] 13 2
doll wet 7Rl BAFE] FEF LT o
5 7| 2AA DA dlE AAY] SHPEE Y
7] 913 712 EZ E8d F Utk AAVE 218 o
EAA B ol Had wjol=, & DA A8H A
2]

X

o e Jm

7

—_—

Aol AAAFRE 7ulez B A|ZE gt £4 3t
dlolEl 7} ol dld A f3 ol thgk It el &4 gk
(Generic Property Data)e] A-&% Al A
Ao
1

= A RS
oM ZFIM E A st ¢ F-oll Eig

X
fr
'

10 325 MeE|ojUix|pE

_QI_
o
I
AD

A

BIM Library Management System

e
N

i

0]

| m—
o

dlolB7F A8t o5, AAEA DA AN SHAF
of thet 74 3 WAV 2P, AR BIM 2ol=
] ARl Algs = AlE el E Fste] <l
Aol BAA aFEe SAFEE Y ot
AnbA AR F e 7 &4 H el
g Ngsel, A A%
o]

H

= B AEFH gol] 7bsetA do

2% E3Eo 9) EERRE R
2 289 & gon, o2 Falo farangd 18
e g3 A2 5 A

4.1. Object-Product 2tAH X 2|

il

BIM 7|9t AA 9 AR A AdE FAHEE
A3 2FFEE A 9 #HEste AL A
(Object) & 7|wkoz g€t & A 7]utoz A4
5 fA#E A eFEHE xR, FAF7], wAdF
71, AleE, 23717 5ol tidt dole 7t 4 E =,

ul

ol IFC 7|9t C<lEEoA AEES] FAHLA
(Building Element) 2 g2 & Slt}. o] & A=A
o 715+ 54 WA E84Qd FH8LE VTR
TFEA L} v A JEE FAA st = A
2 79 U 23 AE PEE ALEY 5

b
AL st AME A Al o PRI Fojd
ATH A7 AF FE= FEA G vpdAe] Fd
2} sl e 1 ool s Al Fol shhe] E3HA A of
Hed g, FARYE A3 A £4 PEe
IFC 2717k IfcProperty SetS E3to] 3 olg
on o]& BIM 7|4 CAD Z2Ia#d|A golHejg &
#HEE F AUtk A7 AN A F e SR I
T 9 A o FAS FHE] Yste] SPie Zd|
AHAE 7|FoZ AT F oy, ol Ul 3



A7) A e g e 548
B DA AL AR A AT 572

3 8 &4
o] E3A o myEojof AW, AA| SPieToE
A=l

Building Element (Wall A) -> an Object (Z4 & & &)
~ N Width
Object ) ObjectPlacerment
— Representation
1(object) Cf Related Materials
——_Ct5=(Product) 0§ &

ZH - AERE 9 g

AA} Concrete
BA} Cement Mortar |= a Product HEER)
CAt Gypsum Board

DBE 42| (SPie)

a}o\ =32 DB DBz Aa\ SHF|

nHF7
A\glgtﬂl = Product MM

12 5. Object - Producte]l A Mol IHHE

A BIM 718t CAD Z2a%S Sato] AHE §4
#e] S FHRE et Byl e A4 g9 =Y
S ot Al Fol

o] MPem, 7= ﬂ'olﬂﬂiﬂ%g %0
o AR} dEE %= 9 o

9] Product Guideol A A& 0}5’_ 3}5 Product Type
0 539 1,2009970¢ &3, olnfA = I
ol = A ol AAE A F FEA FAH 8T
FEE gho|Helg & Folo] #elsted HAIZF 9o,
FF HAE ZJGare] Al o v g oz
g 2 q2.“4"] Astd 4 gtk oo, IFC 7% A&

m> rlo

4] & ZZ% Material Layer®d 2 ¢ SPiecl| A
TEH= Zﬂﬁ"ﬂ et A He STHEE Asoz 9

Foto] A sz JPH 1 e AFE 74 we
STHE QPGS AFs & 5 U 9714, SPie

A HElE = AFFE] W ¢ D}Ok/\é o wehd AE
st 9y o] 29 498 F Yoy, o B g
A ZALe] SPie ZHUYA 7= A& gh;ﬂ =9 B3l
Mg+ o

[FCEHR] 2dudo E3H o] e HFAA =
olB&lg]7} 94& == Material Layer Set< &3t 7l

ﬂ
29
a2
_—>‘~l_‘l
oﬁ
HU
)

— o
ERE -~ Building ™ AT - meE AlE 9T
(L Element - RUEA 2TEAB__ - - SRR

T (i )
ENEETE] ./~ Material X2t Hw R
ol2§ cto| ~ - Tens | 2
2t el - Layerset o enes sAlzE e 7ds
e atole N Material N
BRI Layer <
B L

~ .\
+ Material )

Maintenance
A 9l - S - Task Name
- Status
- Type
- Duration
- Frequency

- - Resources
SA S A

a2 6. oo|x F2I|u RXlEE 2PHE Be| wob

5 & &

H2 %01 %LHS’J Aoz BIM 7|&o] 444 Aol
7}stal ,olell el BIMP R A4 9 #eE
gk 2o Nﬂﬂ%jM gaetyt 1 gl digh A8A<
T7F 873 ' Aot

BIM 719t A& A #E] oM 275 JEE YA
2 #ge7] YA E COBiedt 2 FFZ 0 FPHw
S AAY EE] &3 glom, AFA dFE
A AF FH 842 #AE 938t SPiedt 22

r2 o olN

ZA QA2 v FAN R A A ZEAEd g
s gle, ST AR ANE Bt £gH el
Qe AR A AFoR BAY Wik oh], Tha
AFGe| BYgHoz PAHE At 5P 9 £ 9
of, ool the AHE fA B YR e o] 87E

old & AFME BIM 7|8 Al E A& 87
@E’é AA-ATHAZEE S840 2 A 2 3
I, AE GEAREYH ‘
Xéi Zrel WA & on 4 Ziﬂ%% Zlvko = =}
3t & F de WSS Ateth ol & fsted, COBie
Z18b A #E] e e #HE AAE A8 SPie
o ZE AFHE B s 9 ZeEdHa 284 2 1
AE AR ED E3AA 6 gk N AFHEe #y W
olo

]_

fr

A

[0

3t /‘]é% A e 4

i

2y

Mod 2% 20144 128 11



H
Y

Augr1Ed7td, daAderd
o] F4HEE A A HE] Al
, 2004.

Bﬂ\/m Bk dlolH mghS 913t 2ol
ZHdY=, 3= CAM/CAM 3] 3}
3] =FFH S4-1, 2013. pp.

<N

N
o

N ooy
pr
r oH
-
(.
=
_Z:

o

=oxofooad |y
(@)
oo ol ol
o o

mfoboo}i

i (6l ol

o

w

N
N

-

]U]]E] UWE]7]"\ 5}
AFHR soluelzle] Pu 3
E]dﬁ] 2013. F71tagRs] =
. 109-110

1:6_7]

®d
__>:(_r“

o ox ol
w H k-
r)L

o Mg o

&
=

L\_/
HNU

Rl 1=
B 2ERA +F, dmdAA N
., 2004. 9(3) pp. 95-112
7], A7V, 7485, BIMY 2824 & &85t
GgE e AFH, FRANVIRA,
, pp. 99-108
W2 BIMZIRE 23
fA8e) A sRE 9% A% AT,
g5 2009. 25(6), pp. 35- 42
7. American Institute of Architects. Building
Information Modeling Protocol Exhibit, AIA
Document E202, 2008. pp. 1-9
8. Bakhtiar ,A., Purwanggono, B. and Metasari,

Sob 2

N X2 1%
N7
=
l-'\l
2
034,

fﬁtmé

o ot
> 1Z DO e O
IO
=

o
o

ok

A A

N. Maintenance function performance

evaluation using adapted balanced scorecard

World
Engineering and Technology, 2009. Vol. 3 pp.
541-545

9. Cho, D., Cho, N., Cho. H,, and Kang. K.,
Parametric modeling based approach for
efficient quantity takeoff of NATM-Tunnels,
International Conference of Robotics and
Automation in Construction 29th, 2012.

10. Hjelseth, E. Exchange of Relevant Information

in BIM Objects Defined by the Role- and

model, Academy of  Science,

StS

oI

12 s=2nAlz|E|ofjL X|H

J
o
I
AD
I

11.

12.

13.

14.

15.

16.

17.

o
2 o

Life-Cycle Information Model, Architectural
Engineering and design management, 2010.
Vol. 6, pp. 279-287
Kim,K., Kim,G., Yoo, D., and Yu, J.
Semantic material name matching system for
Automation in
pp.242-255
Jeong, Y., Sheward, H.,
Abdelmohsen,S.,
C. M. Development of space

building energy analysis,
construction, 2013. Vol. 30,
Lee,J., Lee,J.,
Sanguinetti, P., and
Eastman,
database for automated building design
review systems, Automation in Construction,
2012. Vol. 24, pp. 203-212

Lee,S., Kim,K., and Yu, J. BIM and
ontology-based approach for building cost
estimation, Automation in construction,
2014. Vol. 41, pp. 96-105

Ma,Z. Wei,Z.,

and specification-compliant cost estimation

and Zhang, X. Semi-automatic

for tendering of building projects based on
IFC data of design model, Automation in
Construction, 2013. Vol. 30, pp. 126-135
Motawa, I., Almarshad, A. A knowledge-
based BIM system for building maintenance,
Automation in Construction, 2013. Vol. 29,
pp. 173-182

Redmond, A., Hore, A., Alshwi, M.,
West, R. Exploring how information exchanges
cloud BIM,
Automation in construction, 2012. Vol. 24,
pp. 175-183

Teicholz, E. Bridging the AEC/FM technology
gap, IFMA Facility Management Journal,
2004. March-April. pp.1-8

and

can be enhanced through

F 1Y (received) : 2014. 11. 12.
AALY (reviewed) © 2014. 12. 09.
g4 A (accepted) : 2014. 12. 26.



