A Proposal of As-is Model Updating Process in BIM-based Facility Management

- Focused on Repair and Replacement affairs -
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Jae-Hee Kim, Ka-Ram Kim, Jung-Ho Yu

BIM(Building Information Modeling) has been presented as an effectiveness information management solution in facility

management phase of building life cycle. Along with this trend, IFC (Industry Foundation Classes) was developed for

interoperability. However, BIM model and IFC information has been using just for reference information in actual

BIM-based facility management affairs and also As-is BIM model which has latest information such as repair,

replacement, inspection, etc. is rarely updated. Therefore, this study proposed As-is model updating process in BIM-based

facility management and verified proposed process through the case study.

719E 1 BIM, A= A%, As-is Zd, fJHlolE, F4/uA 45

Keywords : Building Information modeling, Facility maintenance, as-is BIM model, update, repair/replacement works

1. M =

1.1, Aol =5

AsEe] AoiFrls dutdor 718, A, Ale,
AR U dAZ 2 2 ¢ e 25 74
el 2, S d5=e 9 2 AdE HAs A
A e AelF718]-8 F °F 70% o] & AAskaL A=
Aot ole g A WS T AT FEol
7] SACNA A5 &9 2 FAdGA a5
= A5e Od 4R HE, A ddd F
28 gAugE A% Arae Alad" (Facility

)

Management System, FMS)el] & 5+E= A w9 9]
Ayl o AZZo AZsu FLAA FA B
gt a7 AR FHo| A28 FE H|§olt} of7]A,

A B o] 27|dA A HF

%
®e A W AFHA 59 A

s e AF o st
sk el AFFo dehe), Ay

o 71zA7AH Age ol =P E A9
(NRF-2014R1A2A2A05006437)

=4
o g HE T34
B AE " o] A& )l
QAR AL Fry] 9T Ao zH
Z < BIM (Building Information Modeling)®] 714
AFY A o ® &850 AEwa dth BIMol &

-

AA, AlE, FABYES 233 A4 A AojF7]d)
A AEHES FASE MY AA BEd 52 7)F
A EAS 7Nt dg A5E] T Bt 9
AAARE st d AT F AdE SAE ATsE
Oxg 2y g9 A4S 9% dFAxE xgst
th ol2i g BIME DS FA#edAdA sid A
of E&XoR AMEE F e AUV AR
of HAAEE A H THAHARELS ATt #
d FAHY 95 284S gRsta, #HdE AR
A 2 A g A4S FEAE Ak
SHA, AT dAlA AA FeEI Y= dY
of BIM7|=< #&3t7] #1384+ 3id BIM7|vF 4
Be] Aoy 2 BA7]5S Adsr] g thekst
AEE O &&o] HQ3diH, olE AXEY I

H10H 25 2015 12 47



33—_%%40] 7(-1}15'—0 ]. jJ
3] buildingSMART ol A
é FFE F FHOES)

2l IFC (Industy
Foundation Classes)”} 1994%3 o A TFEoRE i
wE gl o 20009 IFC 2x7F &A% °] %, 2013
ol IFCA7FA] 7= o] ISO 16739 53 =4 %
Foz wEE Aotk

2 3 gRelA e IFC 99 g 2499 33
/&&/AHIE 59 AH&Eo] ofd, FAHHHA
Xgio]] \;Hs‘_L Z_]-;gx%?_ gHsz A o7 =2

o 11—

e

2]
m, A @Rsdes skl Y4HE 4w
FMSHl o] ©lo]ejulo] 2ol o]sle] we]=al gl &=
g A A A s EE B 5= ?lso]
WA= RE FAALE Y Wl glsk ARV Y
BIM=Z &ol wtgso] fule]E Hojof Fol= &+
shar, A o 7] dA A o] BIMEHS &3

0.

o 1t
FMS tdlo]Ejujo] =9l AA o]F &9 H FX g
St HAo A o] FofA = HA, A, B o uf
2t AAE ARy BIM7]) ¥ As-is Bd (Ao A+

H 4 1 7} H&Oﬂ-ﬂ BIM 2dA )29 b o]ET A

o olFolAA @x gtk ot 9 R FABIY
AR AAERAATL fARD AR B 4

H &§d ARE IFC71W 53 BIM E% of HulolE
&7 9% BIM =g xxEde (42
Revit =+ ArchiCADS)E 79 AF&3HA
Abgett SlE A Az EYY 7Nke] A
e %"*‘13}71 wjiell, o] & thAl FMSel| AA438H7]
Aeix s F7E ARJHS 93 A} v §ol

auo]oput dtle A M o] 9t

ueba] 2 Aol A= BIM7IWE A e o] 28
ds =distA7 7] skl iR BIM7|RE IFC 3%
w3d S APAHoR dEato] Fx e EA
A AR AERE TS As-is ZEEY o]
E ZRA2E ARtstaL, ol AFeH7] flske] dlAl
AL 3 A5 Adgsto] At Z=AXE
Asetazt gk

12, 7o g 2 HX}

AT He= AdsE A ATl F A

Ao - wA G el ghstm, 71 fr A e
ATk BIM7IHE A #he] Al 2=9s adstal
deladA o - wA YT e e ARE
sled BIM7]HE As-is 2 d Jdo]E :T_L_i/ql__.'é‘ A

k1 :10 Mo
m{N-ﬁ (O

o)

48 BRI AZ|E|D|LX|HE S| =2

Qratgieh cela ol HiE 4EFS $18hel, Google
ANA FE=E wEst A+ SketchUP 80 HAs &
3 AAATE AYSAT (1YL B2,

7|EH naE

BIM7| 2+ R 7| 2] Al2E D&

[ )
[ )
v

[ ARG YTEE =8 }
[ )
[ )

y

BIM 7|8k Ag—ig D ® HO|0|E Z2 4~ 7 2t

y

Case Study

a2, el "R

N
Mo
ok
Mzt

A

21. 7|2 1F

2 Aol A Alekelazl st BIM7I R
o] o] As-is RAE9 FA .- AT AR
z2A~e BEE 7E ATE Qostd

Z
o

B 2 do

z

mo(m

QL
2
e
=
~
i iy
)

© o K
9
o,

o [

oo

Y
N
N, =

L RS =

1o
o?iﬁliﬂ

oz
fu)
o,
N
N
k%)
ol
=
—_l
=
it
o
o
o,
d
Horg
oo
oo 2o M S o 2T ool o koo ¥0 o |0 o

u)
>
o8]
2
N
r]i
B
_4 J’{N'
m{n
[l
v}
oxl
2
-4 2 ya
F
0l
>
X
N

=)
ool
i1t

oo
Mo
a
o
N
X
}l
-
min
_>|L
2
>
(o
-
f
X2
rr
o
<
N

AT a7 % Egl o553 R
ok S A=, T4 FEY 29 IFC 29
g3lo] R AFFIANS e AR ¢

oy Mo

7IHF FMSe] 71524l 230l st A5
F5 o] F i rh AT, A EolA AFe uhe}
o], as-built BIME@3} CtEo & 9l
COBie HI°JE AlE9} FMS9| 27|14 o] % 2 H
Q! BIMA RS A4 5 #eE 93 as-is BIMY
o] Falwkete AAEA ekal glof, FAHE 27
Al ARFZ o]F [FC7]¥ BIM Axe |t

of W AT BaFEL I F 9



el

[aN]
2

o]

¢

oW

o
TR

Kl

B

bl

K

A

2
S

I

k=1
=

oH

Iz

2. BIMZ|gF FMS2Q| IFC

v
ar

ATHE

#H x| otz oy
BIM Glo|&{ 7}
2| A| A Bl of A

b

it

=

=

COBIE A A

=
ol

or
=

<+

=2
g
A A
e

JFA A
A

T RI|RM <
)

A A A

e
AtH|
HE

=
rnl
=)

KT | HO| Ho| 3| uir | LA

=y

|

=

olo
r | 31

Bl

KJ

K

t
St
=

=]

b
_§_

E]
(]
Mo [
KH | or |ulr |O|KH|<F

<
o

100

O AL
X
A
x

Ir | or | %I

B

-

<
)
01
Pl

<+

M

TPy

A

A
(hl

1

22/t 7}
A of kA
M MM

S

KH

IHE 03T

< =
<

LU I

< < H

hul Ki

Ho W&

KH Nl (!

Qmil

Il BIM

’
x|zl

A lod = o
ok o
SITH 700
TEIRFS
Al K-
o
ERNERS)

oAa

=2
=
4l

el
P

3

o

3

M HMEo 1
tll ol & 3z
7H et

N
ol A|_

b

e}
=

=

prul

=
=

A
(

or

k<l

A
Operation Building Information

COBIE(Construction
Exchange)

%1
2

A AL

1 ) on
00
aigr | # ™
10873 ﬂu
o8 E3 -
g | M X
0:0] o o
= = S
=01 = alh]
go 8o N
_nor__E X o
e %
=3 o m,_& o
i E% agih | X H
OH E_|© by
Ol | MEs | O R=w
WL | 22=<I | ol = | =0 -
T o | = 14
Lo BRI O ) 4
-, ol Mo > | 2 o
ENTIR He | < o
Mg 2 8| — ol I
omE | o So N o- i
L8| LA | K =
S i I
® O
[} E| ®°
£ % . %)
= ® > I
2] 3 g ks < .
= = c |5 o
=l o= © |< S
o o3
o~ M
M ook B Jor | KsIQN ol
<y QR | TROOd . 7_|._wa,w__4x.
T | Wb 7o Pl @
._1._.=__E ol o_nH_._ H g ﬂeo_‘Cm.._nM_
Kpro—===0 < RO IR How§S X
Mool = = onS—
i K _.Tou < _._.I
P Woz™ [ By _ M) gm0 Sary
oy U O KO ._._”_m R = o 100 S N
REE ol | WEw | g OWD
Lo oK T | g0k S10F | o _ <0 _ JWor
oB=_5 | Ton™ un B N
ROZ ol an_mu._ Golio
R IM 0| <l R0 | BIOkE IR
ol ol
< [aV}
CIN CS)
NI e
o~ ~
ol o

ol
[QV

o

oS
N
KH

o

Kathy O. Roper
2| 12l (2014)
Burcin
Becerik—-Gerber
2| 3¢!, 2014)
The Corps of
Engineers (2008)

2y

2ol

of
| o
T [Ru| on
Mo |<| or
KO|HO| KT
HER™
ROROSK ST
oF O 4t
R
= <
N
=
= M M
= )
B,mﬂ%
S N
Tr_
ﬂ_._._ 7EX¢,WF.._
H d_ﬂ%i
m T
G 52
2
< JIWHL
o B )
£l o
o
K ]rlﬁ-
oy FH©
EI
= wiD
= H <o
B M
o Tw o
& o W OE
'K oR

A IFCy o] 7] 7]

HLFRIF Bl o Ul

T R W PO W
RIS
~
mﬂiﬂﬂlﬂlu
N
FEE R
fznEe
T W
Py R
.1.!S]
~ yXumO
MioﬁoTﬂS
BN mug
= ™
uir_zri
O_IJ.OPJU_MA_H
ro B o
Jymoﬂii.o
gaiﬁgﬁw,
@ o B g b
N
Al hﬁw‘%
= b oy
o TH o T oA
Joof MW T

49

|
=

20154 12

k=3

103 2

H}lo

As-is BIME Y JdolE



3. BIMZ|gt SX[&2[of el As-is Z& Aol

BIM 718t FA el A A ] BIM e &8
S Eolal, 8 T WA FJrA et As-is BIM
RARo Huo]EE 93t FA A DA A LA
= ARE =747 o7 vk sl BIMZ¥ke] As-is
el Juo]E ZgAx Jdo] g -E Tk o] & 913
IFC ¥ 7]¥te] BIME 2 S &-&3t3, IFC =9 1}
Azl AHAHC As-is AH JUHOIEES Ea 4
HA i dAE 7 e fAEE dRE MR
BIM7|%F As-is 29& A& 4 gt} o]of s},
BIM7|qto 2 MA % Alg#go] z8=]o] as-built

Ar7t BIM7|Wre 2 AAEATGE A e
“41, 71E %X]f&ﬁl Eixﬂig ¥339 EH 9] BIM

g}m} sh sz g s

| BMI|gH dAEA B T2 N

T

gr|zelE gt || fAH2IE steMIIEt | | SxTE|S YT BIM
7|8t as-built =M as-buit A2 £ H 7|8t E3 as-built 2
J
| 4 A4 h 4
207|182 A HotZ2 M A BIMZ[HE T2 M A
= N
| 2 nes 1 =] S|
71 ZDAEKE‘EDOAI?CJ || FE/IEE BIME S BIMZ| 8t FMSZ as-
gy pHEEME 2227 built B2 = 2] 7|
2l ] ! i
B 1 ¥
M| rmEEoBat g N e 5ol gl Mg sol gl
S mgesy | M A2 48 M Y2 58
Allececege====2 ! e
¥ L] |F ¥ -:BIM
XL ox| 22| 1 P IRe] | A
ToD 0T 7~ o = FMAE H‘O|E
M AR AH0|E SE ©
LEXE o ! il
¥
¥ ¥ 1 |3
e upllcly BIMZ| 8t as-is : As-is 1 AH AT =
asdis FM A& FMEE e
| F====1
v
o L BIMZ|EF FMSOf A
I BIMZ|Easis : lE\ o oA
— as-is R E2{27]
VR IICF
Lo __—=-——"—" ¥
BIMZ| 2t as-is
FMEE

J82 7|&E Z2M2Aet Mot ZEMAe Hlu

wA, 71E BIMS AMEHA] 8 A1 Z2A)
2o A= 71EY FMSE 7o 2 5= FA %
YAFE g8 & dAA dojo= fAHEE 9
3k as-built AR AA 2D7|5F THOZ EAFE A
71 ¥, o]Z v FMSE ALY afoksts v aeA
o] 9t} #A, BIM7|WF Z2 A2~ 9 Aok T2 A~
A= IFC7|HF as-built =2 I 2AES FMS
A APRoz Fdolnz FXHdy AHE s d
29 2D7|HF AR S Bo = SHA] et &
$F, BIM 7|9k Z 2 A 2~ o A= BIM A H7}F 4] 32
A2glE 918 27] dHolHEHA FxPAomvt g

50 a2 Alz|E|ojL X HE S S| =2 F

g
a

(i
os)
—_
=
2
R

A, 71 A831¥ BIM
olo] ALES 913 Fujn] g 2
ggst 4= 9l

of, A& FE&AAAA TAst= ol E
Z}H o2 wkd ek as-is B2 A7) 9lsA
© 2 Revite]y ArchiCAD%
TE ZE&8oF gk o]
qu].E:rL,‘: 3HDI— )’\EEOH
1 5HD1— BIM x}xlt;e
Aol adtte AR

& aAelrh

IFC714 as-built 225
A IFC71HF as-is Bd=
1 HA o2 #4500 A
oiﬂ' Hhd e AAAQl as-is 2

32 Mot Z2AMAol T SEL HolE S8

23 2. @ IFC % BIM3Y

B el Akl mealsel 4

3 ] o

54 AY T Baw AAE AEa 6
o el B

@A
o = - - -
oJES stk @ Y AA Yoy
WA R S JEIH © AA Y] HA e R8s}
A-w AR R Qo] E Holxd RE-S Exportsfo]
As-is BdE& A=) (193 #x)
Process Workflow
Generate BIM
Model
Import IFC-
Project based model
Setup X
process Choose an
object
Identify
name of the
obiect
Data Input Condition
input Assessment
Levels
process
&
Input New
R&R data to
model
Filtering
process

Mo
Filter object
types
Information Export IFC-
update based As-is
process BIM model
O3 Mot Z2HA AR S8



C san

D

l

L _ |Entity Type
Search IfcBuildingElement entity | BiM-based IFC file
Identifying 1 (IEI;:::I)
the ‘Nan‘_le’ ofthe Extract data from ‘Name’ attribute
Object
Identifying . DE:E:;;?AH
the ‘Description’of the Extract ‘Description’
Object
¥ (IfcText)
Add Condition Assessment and Description
Repair & Replacement
Infermation te ‘Description’

I

< Complete

D

Data Flow

Process Flow
_—

J%4. Mot Z2MA IFC ol S8k

Z BIM7|Hke] AHE £
X]%FJDUJH T olFAAAE A
AR7F 734 B As-is BIM

oo
o) < -
oo
o
+
oifl
2
ﬁ#o
_v;

T 1 AT AJStE As-is 2 fHolE
2 IFC dl°o]He 282 1
w A WA G T A E G
= IFC "lo]¥ €] IfcBuildingElement Entity
escnptlon Attribute® &3t} 2 AL o
2. @ IFC deolg el IfcBuilding Element
Entlty~ Zr=v}. @ IfcBuildingElement Entity <5
Name Attribute®] a3 &= AR E A o] &S <l
sith. @ IfcBuildingElement Entity < Description
Attribute #1AE &<lgt. © IfcBuildingElement
Entity 4 Description Attribute 9] X9l X &2 ¢
AT M= BE GEg7Pg R et 74 A 5ol
st e FARE s,

do b z@ ol [k

Ltj_

4, Ated A+

B AR A Actsle T2 AAE JHto R ALY
ATE Wttt o714, BIM AR #gE 9
3l Revite]tb ArchiCADE Ag8 = o} o=

AL mmEsols] Fujulgol WAL, o

T AZEdOE &8sty A% dEAe] aTHY
= A o] Atk sHAINE 2 AFAAE as-is Y
< A& BIM AA =T &8 glo] deshA as-is &
o] A Zp3uke $ek Fg o7 A3t = Q] W&
of, dAl FEZ AT JdE BIM 7o & sl

SketchUp8S #8319 21, SketchUpoll A IFCH<
S B8 ¢ UdEE FE plug-in¢l Ifc2skpE &
£33t o] & BT, IFC7|Ht as-is Edlol] X3ty
A AAE FEAHRE xdsty] {§)
“condition” o] gt= & S, ol& @l IFC
718 £ 1 = “Description” A4 sid AR
= FAS FdA 7)ol +
BHANE AAS F QL 24
1 do]E Hole 7} 34
b

Aol AAL & =& 2

2

o r B F_>L oft
I r—‘>L o ]:J

0 Rl M2

}

d
ol

R4

4.1. As-built BIM =&

At AT A dAIZR A}EH  asbuilt ZE
Door 17}, Floor 170, Roof 178, Wall 47}, Window 3
N, Room 1/l&2 FAHNeH, By =T+

M10d 2% 20154 128 51



Autodesk®] Revit Architecture 20145 <83}
(18 5 Z2), AA S A AR= TS ¥ 49
o &9 BIME 2] [FC7) ¥ Arel 1AL o

d 6% 2t

o moshoer wor

=

F: o m

1215, As-built 22 (Revit 2014)

B4 2E 74 HE

Types Name Count

M_Single-Flush:0762 X

Doors 2032mm: 149770 !
Floor:Generic Floor -

Floors 400mm:150027 1
Basic Roof:Generic Roof -

Roofs 300mm: 150292 1
Basic Wall:Basic Wall:Exterior

Walls -  Brick on Block:138062, 4
148982, 148947, 148911
2800mm

Windows 2410mm:window_j: 149982 3
149949, 149873

Rooms Sample 1

[150-10303-215
HERDER;

+ STEP Physical File produced by: The EXPRESS Data Manager Version 5.01.0100.02.64nod - 6 Jun 2012
+ Module EDMstepFi \eFacl?ry/EDMs(andMnne

Drea(mn date: Tue Oct &

+ Host: Jaehee-PC
+ Datahase: CilsersttJasheethppDat s oca | #Tenp | B5E624 4-D506-4B43-B266-559EF 161 34B5 H i fc
+ Datahase version:

+ Database creation date Tue 0:( 27 21:31:67 2015

+ Schema:

+ Model DataHEDDS\(DFV ifc
+ Model creation date: Tue Oct 27 21:31:57 2015

+ Header model: Datafepository. ifc_HeaderMode!

Header muds\ creation date: Tue Oct 27 21:31:57 2015

+ EDMuser: sdai-user

+ EDMgroup sdai-group

License |D and t 5605 : Permanent |icense. Expiry date
+ EDMstepFi IEFa:tm’v options: 020000 /
FILE_ DESER\PT\ON(( YiewDefinition [Enurdmatmn‘hsw]

FILE_MAME( ' DOO1", "2016-10-27721 :31:68", '), ("'

32t
“The EXPRESS Data Manager Yersion 5.01.0100,02,G4mod = 6 Jun 201
FILE SEHEMA(( IFE2X3'1);

AT

1= |FCORGAN | 24 ‘hutodesk Revit 2014 (EWU)',$.$. %):
‘5= |FCAPPLICAT . utodesk Revit 2014  (ENU)". 'Revit');
‘=" |FCCARTES|A IH

‘9= | FCCARTES| A

1= |FCOIRECT |

13= |FCDIRECT|

15= |FCOIRECT|

17= |FCDIRECT|

19= |FCDIRECT|

'21="|FCDIRECT |

#23= | FCOIRECT |
#25= |FCD| EET\ON((’\ ,EI ))

'27= | FCO | REC T [ H

5G= |FCDIFECTION((D, =10}

'31="|FCAR| ZPLAEEMENTED(#E 5.4);

32="|FCLOI EMENT (#1648, #3] ) :

'35=" | FCPE ON(@ Jaehee . §.9,5.9,4);

'37= | FCORI ol(3, :

'36=" | FCPEI ONANDORBAN\ZM\ON(#SE #37 3

'41="|FCOM _RH\STORV(#SE #5,9, " NOCHANGE, , 9.5, 5, 1445942248) ;
42= |FCSIUAIT(», . LENGTHONIT . §, . HETPE

'43= |FCS| \T(* AREAUNIT. , §. SUUARE WETRE 'H

48= |FCSIUNI T+, VOLUMEUNI T §. . CUBIC_METRE )

J8l6. As-built 22 IFCEHE (dF)

42 As-is YHOlE ZZMA

LA, IFC7| 4t as—-is BIMZ € 9]
H73 o] e

A 7ZtstE 9leE 1
2d9 JFCiHYS  Sketchup?

52 =2 Alz|E|ojL X HE S S| =27

plug-in¢! ifc2skpS A}-§-3+ Eﬁ 7] 3 & &
RA5YE gttt A7A Fd-wAG T
o] = IFCW< #351:IfCWaHStandardCase A=
Aestar, of 7o) E3rEo Q= (AA R AT HA
< S 7] AAE) HAHRE gt} (1Y 8 #
z). ol AxAAG] AYIAIL, o]d W& HF H
o] WaE T I 2o vk A4t B
FMS<©] DBl 611%} dole 7} el E Hr,

v - - - -

A /BOC CHRBLXOF O IR TL LD EY

Ifc2skp plug-in2 £t
IFC &4 2ol &

QDO | G i 48 0 s st g v = =

a2l7. Sketchup82 =&2{= IFCZ|gt as-built BIM 2 &

r@ IFC plugin | B ]

IfcExtrudedAreaSolid: Selected Drawing Element

Name | Value
guid E
name
p2lid 337
type [fcExtrudedAreasolid

IfcWallStandardCase: Entity information

Name | Value
Candition
guid 202Fr AR TZFENCew3FMNN
name Basic WallExterior - Brick on Block: 133062
p2lid 351
type feWallStandardCase

SCHEMA_IFC2X3::IfcWallType

Name Value
predefined_type | STANDARD

4

O28 =M -uAHHEF A A o]

o

il
Jor

o]

=

4

o714 JdelEF BuME EAH J] (key) #H=
mf7f A= 2= dlolH Al (data set)o]l & o L
1, o= IFC7I9F 44 &5 o
A 4 k. IFC7]HE E
“Condition” &9 dlo]HE ¢=H37] A=, 3
F IFCo ol A% Hste], BIM #° (SketchUp
oA AA W 2 IFCe 1f ID (guid) #*
g A A ol

o~
o] &ade AR F, “Description” A4 K

“Condition”

as-is  Edo 3

oft 2 [o o

)



of - wAdFe BHE doly S A
3t 7] AKX 7kel “A_Repaired’E A Z AFH
ottt (199 %), o]& Fato, IFC 7|8k 4
AFES ovst= IfcWallStandardCased EJE] W
Z3tx o] 9l “Description”o] ¥ 3 ¥ “A_Repaired”
s F=3ke] BIM FoldlA 7 AAY FejARE
olm) 3t “Conditoin” &2 Z&ste], sl AA|e 5
A el gk o]gHS FRld = I EE Skt
(#3270

95995993533, 0. 317) ;

Egé%ﬁ?& EES%.L??%;E?EB%E?S) i . | FCSPECULAREXPONENT (128, ), . NOTDEFINED. J ;

id'. (#337)):

#41 l(ﬂaflc VlJaII Ext?rﬁr - Brick on Block:133062° Bagic Wall:Exterio

ve

$ IFCLENGTHMEASUHE(S 1.8):
CLABEL( Leve|: Level 1°).8);

NBTHMEASLIHE(D 1.8

CLABELY Phase 53,6

nce”, §, \FELENBTHMEASUHE(D 1805

., [FCEOOLEANT . F, 1,50

\FE\DENT\FIEH( Non-bearing’ ), 5);

OLEAN( ,F.

ode " §, IFCBOOLEANC,F.).8);

ance ', §, IFCLENGTHMEASUHE(U ).8):

MEASUHE(S 4) $):

O MEEIIEE # sd-ud HEUH

olo] wpe}, Julo]EH FA-wAFT FHRIF FF
IFC A& Ast & thA] ifc2skp plug-ins &
ato] SketchUp ZEa# o2 thA] B2 QoA ¥,
“Description’ A
A ﬂie gho

"Condition” &Eo] ¥3+% Xg_t[-]_ﬂ—% g}o] 5

o

% < rE JS.% )y op
Ol
riﬂ ] riﬂ

913&], o= Yol E
+ At Ag eua (1910 ),
B IFC plugin )

IfcExtrudedAreaSolid: Selected Drawing Element

Name | Value
guid =
narme
p21id 337
type [fcExtrudedareaSolid

IfcWallStandardCase: Entity information

Name | Value
Condition | A_Repaired
guid 202Fr$tax 72 F8MNOeW3FNN
name Basic Wall:Exterior - Brick on Block: 138062
p2lid 351
type [fcwallStandardCase

SCHEMA_IFC2X3::IifcWallType

Name | Value
predefined_tvpe | STANDARD

J210. HOlolEE AM™EE =l

o] 714 IFC7I¥F  AA AR  EFFEo Q=
“condition” ‘GLE% FHzsko], A A %X]%ﬂ%ﬁld]/ﬂ
&5 e 71E FMSe 404 Fof
gk g o] E1§ “A _Repaired”et+= &4 s Sl A4
sto AA g &8 + é tHo = 4
WA 5] AAAY / AAYET / BRyEA a9
olE #¥ dlo]H & FMS2 DBell AAHEA g = o
#FElEa o, o3 BE HolHES IFCY|WE

as—is 2do] BT ¥IA7E AL A9
AAH, 7 HolHE #est=
0] 7] HH"‘O“ IFC7| vt as-is =&
o] 13 (data set)s #&l3t7] 9k

A= A A7 T FAdY SAAA 24
ah= Hlgo] A5E A AojF7] v& T °F 70%0°]
&S AA sk, A e dA A st B g &
AR ARG s FiEe] AR HE F A4
2o AR S8 AQHE Hgolth A HEE
Kl A= 4

Ao 5=7] vl g9 d7He flslA =
el dA A &4 JrArst aH ok

e dA BIMZIRE A #e] fell A= AR
IFCEW 39 &8o BIM7|W x| T A =83
o] 7] A AR AEERE AFEE I 9lo] FA] &
GAe A BAstE RE FAAGY W7 s
BIMXE o] dhed 5] T Eeta fA A
Aol e BIMEZ LS 55 FA#AAT T 24
st Hal B dAe] ARE 83 As-is ZEE
o] gJulo]ET} o] FojA A ke A

et B A BIM7IEE f-2 2o
BIM dlolE %3¢ IFCEWMS S&dlo] HAEE
T8 T DAStE AHE HHYSE As-is Bd 2
HHolE 2 A~E AQksta, 7]E2] FMSOA
¥ = - wAd JFe BdE doleE a8
2 IFC718F as-is 2o dAs7] 93 Aldld
Fotel B ATFoNA AtEE ZERAMAE HFS
th oo wep WEe] AXESo] FujH]E FEE
BIM dHe] Radd st A& 7|&Eo] 8754 &
= SketchUp Z213S %3] AA¥ “Condition”

=

@ M jo e lo o

0
-

gZo] 334 W HoloA HelHE AL FAT
+ gk

M10d 2% 20154 128 53



Y
lo,
o

i)
e

ol paci
=)
off
%
N
Yah
B
>,

s+
LB A A AtEE ZRAAE B3 7))
:f/‘:]—_

(L oto R g Ho
o2
L)

>

4

7

b

1,

O:
yo, &
4 Lo

Ho

B

o

Ach

ol

T

XN

B
20,
rr
ol
g%

Aef710l &k
. @ AHEEH7l Ao H
SHoerA T &4
4 %3, As-is BIME 2

L op

oo

ic)

—_>‘J—"4

2

N
A
i
)

lo
B>
[l
[lut
o
n

1

R
¥
iy

&

Mo XL oX oX o o
o
or
i)
ind
i
i

ne o

= BIM7IHE f-x]#e]e] HAA4 §87]
7| ZATEH, IFC7| 1k

= 2 o 2 o

4 2

ox F-O#

_\'1_14
o
o

Ml e
2
2
(o
t
=
o
)
32
(o
=

Lo o

lo], IFC7HF &4 &

2 ogo X
o

o L2 i

o
e

=
=
X
N
k1
B,
-
N
=
i
o
o
fE

S
oL
fol N ol o2 px

K

S

(o] _{},

o

o

AL oft ¢
=
>
oX,
ox

oo M L2 N o o = ux o o b ox

5 o
=
N

Y

o]

o=
B,

-
-

gl o
2

o

i oo
)
=2
X

)
e
ofk
o

N ooy Moo oo X
>,
XN ol
o
o oo
By
o
%
on
=3
=
i
i)
=2,

ey = M
>

=
Jo
N
e
o,
o2
fz

R

2
&2
-
Ho
2
i
o F
v
Ry

Property Seto] T4
LF AR ATA o) AR &S BIMZ|RE
A7 2 93 as-built EAY FAHE £
gk 7lo] e A A I3
A5 HE 2 IFCYIHE fA#E 874
A Bl

e

L2RC

ox, 1o &
i

od

ol

1. 7w, o9, Adell, H27, Fud. “§ 7wk &
e A FA FAHY A" qRAFss =83
A& A, 2001.Vol.17.No.9, pp 11-18

2. FEWER “AZFEoF BIM d&7lo]=" 2010

3. A7, 9ES FAE HANY dF 284 F4E A
g BIM 718F fx3E] AAE A golrde 75 )
o] oA dFAFAFTEE 2010 9= £A &
EE 48 g3 =583, 2010.Vol.10.No.1, pp 231-234.

4. tg A, ol&7], A%, Fd%, £14. "BIM 7% FMS
£ fg 274A4R A qAAFEY =EF]-AIA
2012.Vol.28.No.11, pp 133-142.

5. ¢t&EF. “‘BIM7|9t A AEFA B A 2~de 9)e mdy
QFEA AL 89 =8, F2UTHE 2013

6. o4, "AHEAS T A5E AR BIM €&
5

54 s=Em (et AHES S =2

S5 FA#Y FA4 3 2&H
fA#e olgpe LY BE )
7z

Al, 2007.Vol.23.No.9, pp

9. ArchiBUS, www.archibus.com/

10.

11.

12.

13.

14.
15.

e o
2 Mo e

Becerik-Gerber, Burcin, et al. "Application areas and
data requirements for BIM-enabled facilities
management,” Journal of construction engineering
and management Vol.138.No.3, pp 431-442.

Bill East. “Construction-operations building information
exchange (COBie),” Web article, availiable at
https://www.whdg.org/resources/cobie.php

buildingSMART. “IFC4 specification,” available at
http://www .buildingsmart—-tech.org/specifications/ifc—rel
eases/ifc4-release

Engin Burak Anil, Pingbo Tang, Burcu Akinci, and
Daniel Huber, “Deviation analysis method for the
assessment of the quality of the as-is building
information models generated from point cloud data”,
Journal of Automation in Construction,
2013.Vol.35, pp 507-516.

IBM Maximo, http://www-03.ibm.com/software

Kathy O. Roper, Richard P. Payant, and David G.
Cotts. “The facility management handbook,” 4th
edition, Newyork, USA, American management
association 2014.
. Onuma, https://www.onuma.com/products/OpsAndIfc
.php

F 1Y (received) : 2015. 11. 30.

A AL (reviewed) : 2015. 12. 18.

34 d(accepted) : 2015. 12. 28.



