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ABSTRACT: The introduction of BIM technology is expanding not only in the field of design and construction, but also in the maintenance
and use stage. In particular, researchers are looking to build a smart facility management system that integrates advanced IT technology
and BIM. This study proposes the parts to be used and added to the BIM information, focusing on information generated and exchanged
in the application case that is an issue during the current facility maintenance work by introducing the smart facility management
technology and its use cases. The effectiveness of this proposal is compared with the scenario in which BIM-based facility safety
management is applied and the current business scenario. In conclusion, the requirements for smart facility management are analyzed, and
linkable parts between facility management tasks and BIM data that should be reflected in the facility management system are presented.
In the maintenance phase, through the use case scenario, the facility management phase is subdivided according to the characteristics and
contents of the work. In addition, information about the facilities required for each task is specified. Furthermore, it is examined whether
BIM data and IT information can be linked with existing facility management systems. It is a process and guideline that can be provided
to practitioners who want to introduce BIM and smart technology to facility management. It can define the required data items and levels
according to the required information step by step based on the maintenance case.

KEYWORDS: Building maintenance, Building Information Modeling, Metadata, Facility Management System (FMS), Use-case scenario
7| ¥ E: 71 x|, H=TE2E, HEtHolE, A|dSH2|AAR, MEA

1L.LME BIMZt A[HERX|EZ|0 CHet AFS0| 2T UACLE F
THRI7E ZEtEIo] Mol HMER7|ols SAFQI of2{Z0] Ut

11 A2 g ¥ S5 (Kim, 2016; Shim, 2011). BIM GIO|E{= o|2Xoz 7|3 7|2
AEE FXIZZEA BME MEst7| flgt Al=7t 51 U A7, HAEA, NS E 2F e ZEMAE Soff WHEe
C}. SXi2 BIM7|22 AHERXEE T PR S84 = EN SHXoR HIRLQIE HYSS £0|1 AlHE |XEe
Ol S, AMA S3P7} 7|thel7] W20|CHThe agility effect, ol 27=l= EMEEE M3sl & = Utts EEE =10 U
2017; Bortolini, 2016; Sinopoli, 2014; Schultz, 2013). A|ME Al CHPublic Procurement Service, 2010; Shim, 2011). Z12{L} O}
FHO |XE2 82 S50| ol&Eol w2t BIM 0[2loll= R AEEL fXEElE EMHFe HEIME Helst= &
VR, loT 7|&52 8% ADIE A2 YHo| JHLED Aoz 2HE|T QCh & HAMA BIMZF X2l THE2 =
Ct (Cheng, 2020). 0[2{$t 8&l7|& 7|8to] A|MEH2= S4 Tote EEAMAT CIE0, So] HMTA Q] Chfet AFSAIES]
Aol AldE2t| el Hlsh EEIt Ma2tE AR J(tiECt Olsh&tAI7t 5] ULtz Aol & 40| Agts ofFEA ot= &
(Figure 1). o10|CHLee, 2012). O] BHO= IT 7|&0] OJ2Hofle HHEA| HEE

R3], St ZAM7 & HTRUKICT) DS EIGTHEE SR (doyoungkim0123@kict, re kr)



71692 IFSIT UOL 0] MBYIST HHYP MRS 7

AEUS0| th3t 25t OlaH7t £E3 AOITHNah, 2013)
Qlot 22 HTSFHS AYSRAT2IY BM 71£2 7189

NaE, gRol H84, Aoy SRoIN B2 STl TR

ook
mjo
z
el
o
n

el AldE 22 S, 0lr7t =1 Q= AT Ml S
PR0A Ll 2 wetel= FEHE SR AUZRE 45t
1 BM CIo[Ee] 2#Eds =2 It Tt BIMat 24T 7
S= 2850 AES BE7t 7k5517| 2siM AldEaa] B
of SYHe=Z &5t U= ASYAL 27 HI0JH, P2
HRfet 7|ES melstofoF BiCt, LSt HI0IEE FSSHUS o
el gelots WA et e85 dHe UeR Sirt ol
of AlgEaa| BN sk F2X Zets siZske o

10

=
—. 2 g
ol 8=l EMOl e, 2Hy WAl EMo| Zete HESS
2o AAZY, 2MEHoll THE ZusS A sks WOl ER

tCh.

e

olr

sgd checkﬁ

VR-based
platform DB

|~‘I1

BIM-based  Cpeck
platform

~
Cloud using
BIM and IoT
£echnologies

Figure 1. Comparison with traditional facility management
system and smart facility management system

=

Axel AEE R YRS, Oln7F H1 U= HSAH(of
M gd-netE= HEE S4C2 BM HOIE0 &8, FItg
00} & RESS HMeretth. o M2LB2l HEHES BIM 7|t

=
AEE AHEE7L HEE AUZ|22 & HF ALIZ|RE Hlu

2 Journal of KIBIM Vol.10, No.3 (2020)

]
ol

03
L
lo

FHM BIM2t 2T 7|25 HMESH| sk ALEA]
220l| chet 7hdo] R

tot, Aol ZIYYH2 Of2h Figure

0zl M
=2
~

1o
0z
10
Q'I_I
!
Rl
o

Cases using BIM Data

Cases using advanced IT

Required information for
facility management tasks

{ Required documents per task

Analysis of linkability between
BIM data and required

information

( System Requirements by
Stakeholder
Proposals how to link BIM data to
facility management systems

Figure 2. Research flow

&y
=
i
nx
2z
183
=
R
o
r
-
N
>
1=
@
=

BAXE AAH 7SS H2|SiCt 015 23
2|29 A|dEHE| BHAIE PR EMt Lo wat MEstst
=2| §EE FA|Ststct, BIM

T 247te] YR0iM 27Es Al
HolEfe} IT HES0| AlBo] HeSD Sz} JH55HR| o

g ZEsith F2 ARUS2 offet Zo| 32 PR 4
olct

2. A2= wXEz2| 7let O S8A 24

21 AEEE2| AlAY JHE ST

=U HEZ0f0M AlES 2|0l et XSt 2T o
5

ol
(=
ofm
ol
S

I

M Iholg B s SEUSTRINAYS EYsT
A

UCE O] AlA”E MEIZO| AHE Fet Az M irz22)
AEMHUM Fet 74 QA2 AAET I}

ofm
o
>
nx
M40
=l
o
>
>
0=
rlo
H
re hu
mjo
=
om
|0
[T
>
nx
M40
Al
E
okl



Zt gejotz A2 Qojst=dl, B4t & UCiRR22|, AR
gz, 42 oldX| AH MZ ¥ E2F ol
See flot ez #elol E7kstn ok 0]
£ 0|83t A|MZE22|(CAFM; Computer Aided
Facility Management) L= S8 H2EA 22| AIAE(WMS;
Integrated Workplace Management Systems)22 HHL|7|
= Stot, MZIZ0|ME CIFM(Computer Integrated Facilities
Management), TIFM(Total Infrastructure and Facilities
Management) & CHYSH HEfQ| 7|=X&0| O|RO{X| QUCt

(Kim, 2020; St=71d7|snsE7H, 2013).

A2

HRIS FMOR MBE|D It HZ0| QY Jlute] AmEY)
o7t JHLEol et WI¥ CAFM 7142 0I5 S0l ick. 212
2 kst tolelet (RS EaI5| T2of Ho|EfHlo] A5t
IS8 B2 4 Uk AAHOR TSt 20| 278,

20
CAFM2| A|AEIZ SIEQ012t AZEQ00] FetS 27| o]
AARS T2f0|E2t MER #E 7|2 =ut F7tohk= ot
ol 7iMd=lofof T=of
SRli= CAFME| =I7IZM 2tEAIEO] oF2 FetstA Jd
£|0] UK 4Tt CAFME| AIFTE0] Cist 0| 02 &&H0]

| OxlE A OIEI.

o E5t TEE AAHS 7t HEOS 93t BXOIL 5 2
M AJME 7to] MBS St MHIAE HIBEIX| ofrts

lo
=

]

o
1>

g

]

ol

ol

2017; Zhang 2016), &1Zte| A
HT(Zhao 2019; Imriyas 2009)7t QC},

7Zi220| W47} 0HS HOM "3 715870 Zumoz

T =

ol Zxlol 2t

0l

Jtetol et =5 ZEE0| S| U 2|2 Ao st 25|
FAFS|A 0|42 HRE1 YUCHKIM 2016; Kwon 2015). O

N
-_
|

S| AL
£ S0 WESZUIM Ldste A= AH|XISH Soil ShRtE 4
£ OASHX| LU XV =l= ER7F 2 HIES AXKIECH A
HIXtSHE ASFQ| BHUA XEXQ! HIZ0| LM AHE
YR B2 AL, AHOEHZ O[01F ~ AJ| WZ0ll, At
Aol & oHol| siZxl= Aol SRQsitt. = AEE2 U
SYURSZE RSP |ECt= At 70 MESH 7z 4

Hl, DRYS HZBORM HSSS HEMAIL B9 H2SH )
80| WS oixlstn ZHN IFENS B 4 Urt

Zz20| Sxlzl HorlA Haid/mAHo| HEeofof
Si= 0lRE = Jixlz M 4 Utk RXiHE| MSARI 2
UHo® 51 Ut AHUAM UES RAIHE0| SYss M2
Q2 HH|o| £8 PAY Sols U HAKOR BIKsEIC)
AF40ll I3 O|ZOIXIE ZIAILE ZIEFR Q17Ho| ZElat 520 o
Zt 57| GR0) 2RV LAe B0l HRM0| Wa AL}
e AL WESIL A4St FITS Uals ool sk Uck o

LS
=0l g2id/mizdol HEF2
240| JHHE HRIF T

JLE AlE orEE A e g2iE2 oM =UE AN U2
o

e =
il
09
i3
4
[>
[m
o
>
_ll:é
N
HL
o]
n
kl
0
inl
>
nx
r2
ra
i}
oy

- 1o 3
I

0.

>
ro
gor 12
|0 ug
o
= I
{0 ¥
U]
b
40
i
ro
Mo
Ll
m ooz
ne
AN}
=

rioggﬂ,ru:mlm
™ 1%
rﬂrEQ“F'f'.@
|_0D_>‘|_|—||—u}|_"_"
Booy sy ooy
o X o
ro o
'__>;-|>

-

o K
N

> o
Rl

ox 04 O

- X

m =2

o 1o

T

ot

ol|__I

& 30
—

2 5 g
_)‘!_

5 1

0om

1o rlo T

ox re

Jor
0x
r=

[
0x
ol
i}
0z
lo
.?E
-
o
0]
11
n

=it O Ml 7EX] SEHOIA

= olof 2ol o

J

w0
o o ™
o
o oL
no=
S =
F 1%
oo
rlo
)]
oy
Pal
0o
al
o
i

Ho

B

ol

i}
oC

/odleld J[Bte] 7j&0| Z2EE0|E HFEE MR

i, &Y C HEE Chyet A7t 27E

N
0
.2
m
T
z
[0
fu
J

on

M T 2M7F FESE

o
>\" ﬂJ|ﬂl |1|> 40
rlr
|'O
> OH
Ral
[El
Hu
12
[m
mpn
ro
ro
0z
ikl
ro
>

0%
1o o

H3st7| g 7|1gel o

Hir
=l
rir
L
=)
>
El
E
=

o)
m H 32

&2
OS2 0[0p7|E/1 UCHRansbotham 2019). MIT2t BC
Mol 2H A Sall g1t A= HIE&=2 CIo7t Al
got= 712l d 17%0il ZAMXI2 CEO7t &I
34%0f UL AZRE] JIXIE HEJCD 3
A7t 7|1&X 7|3 2ot otL|2t QIXK, H|o|E, =
ol et E=Xp7t 2R
AAUCH Al 71£0] RS & 4 UA=K|of| Esk= A Eok= Al
Z

AN
T2Foll HEr THERI AlZtE = X0l RFE

IH
Hu
12

n

oY mm Korr
i
i
on

10 g
0

ut

o

mn i

I
!
>x
>

ro
& 0
Tol

8t Hx| O|LIMEIEEK AHYS QAL

>
ﬂJIO
I-_I

2.3 BIM7[8t A|MS2t2| S&
o2l EA BIM #AAX|Y(Healthcare BIM Consortium,

HBC)2 AlME9l XMMojF=7] &e|(Facility Life Cycle
Management, FLCM)Ofl 215101 C|0|EIQ| 4S8N s
X|st7| 2o SHEOE! 0|t o] ZE2 T HMoiF7 |0
421 BIM IO|EIE &&5t0] T2MAQ| O[SHEAAL ZH 23 B
Ztoll HIOIEE 20| MEE 4~ UEE sh= Ao ZX0|

ICHbuildingSMARTalliance — HBC Data flow).

HO Y

gl

;O



H2o| LIS O0{EEFQIC] Northumbria University?| m4s
Steve Lockley= Cfsh ZimA 2|E 2[5t BM Z2EZO| At
& Jtsdg Z=ASH| St 32709 HHA L ASES Revit
o
=

0|&5t0d 2f 5501 ZAMA BM AlS 2M5IRACE 0|2 Qlst

Mgk 4~ QA sHCt

BIM7|&2| FMol2] AE82 4f2| E(Quality of Life) ZHOIA
9| 0|2 5t M2 Nor Diana Aziz S 20164 38742 Xt&
(=2, =AM, 2hlolx] =& 2|FE Sated 42l 2 SHAMC
BIMO| FMO| MIS3tH= 0 ol

—
= SEXQ RXHIE: R

off 2tAIg0] Laligh & U= attiet HIE0] AR&= Al
o HAE 2ASS HEE & WAl ezM X0

BEiE B82S BuiNoR A8Y ot

» ONZHS Y8t A7t B4 720l SRS Y T
Bt 2£M0|Lt BIt S0 TR M2 3 Ho|EHI0|AS
27l MBEOR oMZH TR AlIe FY 4+ U

EH BIME AMEStAE 42 A9l tlojele] =1t &
E

off Z2li= AlzZtel of 98%7t Mot ULt

kl
o
o

= OAFEFE I8 XH: BM2 FXI2E] HILIKZE TR AlA

2| AlAR] ZE SEHE AZS mMEeezM QAEES
st 2ot g2|™oln Ug £ U= Aheo| =t

n 280 7|2 AIAH: ASo| HARE il BIM ZHE
A8Eo =i RX|2z| HBXIES 3D 2HS Salf AH|
QASE RSAZ £ JUEZE it

= el 0|4 ICT HHIES OI8EC2M AME FAIE2
of E2St chrol MRS Ato|Q] o7dmEt U HIo|H B7
50| 7ks3H gz HYs 8ol6t=2 sttt

= AH0|EE HE U FEHEE(clash) ZX|: BMS 0[&5t0]
AEQ| RX[HIE flst O AHo|E LU FEEES
ZA| ZX|E 4= Ut

BIMO|2|0fl = ICBM (IoT, Cloud, Big Data, Mobile)g 7122 &
Rizz|o] K83t ATIE S| A7t Uck 2 HR0A ICBM
g J8IoE 3 ADIE Al
TAE loT 22PC SUE

stof Hole

2
o =
ol Halet etdS 2E7| flsh H8ste U
=2
=

=2 SAES Kol BM S
=1
=

0|83 28 RR2ZHE HAME 0

T
ﬂ
n
on
k=l
=l
inl
=)
m
i
AT
ke
on
hvd
mII

I =X =
. IBMQ] Watson loT

o
M= A NEE 22| AZEQ 02t HA%0f 2B ECh

AT

rlo
—
s}
pS)
)

4 Journal of KIBIM Vol.10, No.3 (2020)

w
>
a2
[m
=
X
Mo
e
]
X
Ral

\a

2 Hlolg Fe

=

AEER| & B7iRel 2E5D BB s 27 222
Slst HoZ Bt HREES ICHEGH| st 2T B20|
o} IS RE| APt KE B7to] SEHalE 3t ALl
2 HigfoR Z7h H] ANl LR U UL HHS ML
Slsitt YRS ZMss DM LS 2HIS sHHsH7| 2
s 7els M9 o BAUNLSS EMstnt st

Bnf AINS TR Off Ul 7Hx] FIYIER MHE 4 ct 2D
ZH-2A F40| AIMS 2|, AMSEE|AA(Computer Aided

Facility Management, CAFM), BIM 7|t A|/MS 22|, ADIE AlA
S22|AAEI(Smart Facility Management System, SFMS)0|LC},
0l= AldE8z|of Mok YAIQ| Xtolojl e Zo|Ct,

EME Bte AMEE| 2P-olAe] oi7hAIo|

At = &
Ch 2xHH e YEE 2o oLt A, X|EXel FE

o
=
S8t BaE 4 QU st AlAHO| IR0 @7 E, 32 HE

2|ofl thet 7[&X&0| 0|R0{X|2 R{Ch.

> o
ol
rok
>
>
Pl
rz
e

i}
=
o
Mg
=}
=]
i
o
1 I—=To}
Ral
=
o
Ho
08
]
o
Pal
rz
el
o
on
1
>
nx
Mo
e

BIM7 | A|ME8E|= BIM HAAIE Solf MME 3xt3 57+ 2
o AIME HEHE HEEoBI AMEQ 758 HHstD
dAHoz A - HH|, JHE - B4 - EL5hE A2 SSSiCh BM
2 SXlEs HEE AM MAHAS & 4 U Stz doke &
& 2lolx, 3D 7[Ete| ARl QIHI0|AS MSEZM Al
NEHD| BAXES 828X HFLAOIME =28 £ A

rol

P'I_
[ml
-

(QIMA|EZ T Incheon Facilities Corporation, 2010)
BIM7|gte] SX|22| AARS HESHE S+t AFoN
A X] 25t ATt BIMO| =¢J0] YoletE S&IIXIE 7HX|
BEIX| ZatR7| HE0|Ch Hot Z2EXo=
AESEeAA-D BIM HIO|E 2 HEO| 4S2840| ®7|
S22d9 252 FEAA2| XI0|0]A L
2 AT Hxt ¥ YHO| #EsUF 2YEX| =t
ol l&2e| 2% BM 7|

7
2 dolelo] HE

2
o
_O'I_l
e}
>
I
Y
%
]
>
&
lo
4T
Y

> 1o
§I|=I
1IN
ol
)
rok
n



off &t 7|&vie2 TId S0 2 0H(Kang, 2018; KICT, 2016; - 2G¥EU| TE(MEXE AIY, 78, |, =g, 20|
Complex—shaped Tall Building Integrated Design System & of, Hofl, 35 S)al, 2AMEE|, ALHE(AS, o,
KICT, 2016; Won, 2013), 7|&4=kE SHOIM M3M2 7|&Y & F= HlolEuolA) Ha| §
2 dolsty| w20l 3= flal siiZsHoF & 2xS0l ot - 3L 7I5/3/EEE AH0g sigdtz], AldE
At 2 A7= FM S FH IT 7jes5S 2EHAC=E A8 DLEY, =8 S
SH == H4gS HH=Z otax} st — 7|E HIGAIE, A2AIE, FXIAE, 22rAE B oEd=
AdEHE] PR giMoz x| 28|, X2 Al 2z
2 722 5 AUtk LIPN A
= BRI - YHIR 2 AER2Y 2 R oizz], HSe
— YT Ha, |, gEEa] 2¥E| S 2, s/l o522 S
- oEARE R &Y SMAE, Y, XA S — XpRf2h2]: XEjoll Y& 22|, AxHARE 22|, SR
- MUY R 20KE M2, HH| S wR|s2], St A aRga o], Aok, S7MEE § 2R
el e S ZE Hlo|EfH|0|A S
- SHrtER SEEY, LutEd, 71", Ed, — ITXp2E]: Hardware % Softwarefz|, AFR7|7| 2
JUAHIT 5 2|, tiolef &2 S
- YEpEYe: HE YuolE, AR, SAKE - MBI W HH|B2
2|, SH|/2Y/SL/AAM/=H/0= /A HE ¢ SRl £M wH HR(F H RN Zeto] W)t 2
M HY XY S Ferz|el S7he| 2 ol X[ZE[of et MEAR| ALt
n 2 £ HIAlsta ofoll &Sst= HREAE EAEHh
- olEXal AR ¥ BA, ZEZn YH d 2 = H7E Olst 47kX] HRoll wAECE A, MF AlLt2|L
3|, dEg=gal, duxi2d e, ouXxsd ZE £ MAlRICH =W, 22te| dRE ust| s Sttxls ME
SES HRERIE Faleioh M, 21zte] A7 Hxjol| Hest ¢ =
— AEXF @F A HHed & 23] XHASE, MY Mot @7 FEE ATt S, BM 7[8He| Hlo|E ety &
L, 2ol A2tz dS At YEAA 2 eFARE EAEITt
Table 1. Summary of scenarios for solving structural problems
Categories Details Categories Details
Date 10-10-2018 Location the Future (-)r::vzg;:zzrl?[ro?: Eglljlfrlwzglst Side Pillar
Inspector [Assista?w?r?wanager lssue Deterioration of concrete and reinforcing bars in the Main Building
in the department of Architecture)
Identification of Due to lacks of coating in rebgr and deepeping Image
causes carbonation of concrete during construction

Further action

Record status reports

» Take measures to repair and reinforce
» Determine whether to perform a precision safety diagnosis
» Conduct repair and reinforcement
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Figure 3. Specific procedures for structural problem solving scenario
(The classification of entire procedure and scenario by participatory experts)
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Table 2. Types of document and information that can be linked and utilized between BIM data and facility objects

Basic facility Facility information Construction plans for repair and reinforcement
. . le.g. structural classification, structural features, structural
information
form, etc.)
Letters of approval for orders in repair/reinforcement
Types of safety diagnosis
Bid report and site guide
. Safetyl Safety diagnosis identification number
diagnostics Documents of bid registration and screenin
information Inspection period Property 9 9
Property Inspection cost information Construction Specifications for repair and reinforcement
inform';tion of ili i i
: . ) Facility manager ) reinforcement Commencement declaration
safety diagnosis (Chief management officer, executive T SCEED
th?; ::2 ll::ltlalln (I)(fed . dept. contact information) linked to the level Contract warranty
o : Informa_t|on Facility operator of facility objects
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