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ABSTRACT

Since the Korean government has decided to apply the policy of BIM (Building Information Modeling) to the
entire construction industry, it has experienced a positive trend in adoption and utilization. BIM can reduce
workloads by building model objects into libraries that conform to standards and enable consistent quality,
data integrity, and compatibility. In the domestic architecture, civil engineering, and the overseas landscape
architecture sectors, many BIM library standardization studies have been conducted, and guidelines have been
established based on them. Currently, basic research and attempts to introduce BIM are being made in
Korean landscape architecture field, but the diffusion has been delayed due to difficulties in application. This
can be addressed by enhancing the efficiency of BIM work using standardized libraries. Therefore, this study
aims to provide a starting point for discussions and present a classification system for objects and attribute
information that can be referred to when creating landscape libraries in practice. The standardization of
landscape BIM library was explored from two directions: object classification and attribute information items.
First, the Korean construction information classification system, product inventory classification system,

landscape design and construction standards, and BIM object classification of the NLA (Norwegian
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Association of Landscape Architects) were referred to classify landscape objects. As a result, the objects were
divided into 12 subcategories, including ‘trees’, ‘shrubs’, ‘ground cover and others’, ‘outdoor installation’,
‘outdoor lighting facility’, ‘stairs and ramp’, ‘outdoor wall’, ‘outdoor structure’, ‘pavement, ‘curb’, ‘irrigation’,
and ‘drainage’ under five major categories: ‘landscape plant’, ‘landscape facility’, ‘landscape structure’,
landscape pavement’, and ‘irrigation and drainage’. Next, the attribute information for the objects was
extracted and structured. To do this, the common attribute information items of the KBIMS (Korean BIM
Standard) were included, and the object attribute information items that vary according to the type of objects
were included by referring to the PDT (Product Data Template) of the LI (UK Landscape Institute). As a
result, the common attributes included information on ‘identification’, ‘distribution’, ‘classification’, and
‘manufacture and supply’ information, while the object attributes included information on ‘naming,
‘specifications’, ‘installation or construction’, ‘performance’, ‘sustainability’, and ‘operations and maintenance’.
The significance of this study lies in establishing the foundation for the introduction of landscape BIM
through the standardization of library objects, which will enhance the efficiency of modeling tasks and

improve the data consistency of BIM models across various disciplines in the construction industry.

Keywords: Construction Information Classification System, Object Property, Korean BIM Standard, IFC

1. M2

1.1 S vjZat 4

200090 1A Z=A=7] ARt BIM(Building Information Modeling)o] 44|, ARs, fAE=IE <fet &
HA ARE 71ER QIAEHA] A= 202595 4] AW BIM AAIE A83tths Agks dEs
THMinistry of Land, Infrastructure and Transport). ©|2fet g2} tjEo] 2 1] 27 AFNE BIME =
elloF Rtk w9I7F AT QLo AAl ARidelde ERloll offteS AL SithJeon, 2020: Lee,
2021). oF= BIM =¢lef] AzEgo} 9 lefwsg 9zt A4 Hlgo] A% vt 27380k 354 t
g @do] AxEL B2 AFEE0l EEhs T Sd0] TAY| theldt TR 234 22 7Y
AAE e BEdpt ofde] Ry o] B 2okl Hls) Brklee and Yun, 2009; Seo and Choo,
20105 Kim et al,, 2019). AP =] &0l &2 BIM Aol 248 98 =v-50] F5o6h -5
k= BIM A 9 £/ 5o FRl=rt H31E ARl srkKim and Son, 2017).

BIMO| 522 4 tido] He AVdEe] A Aelirr] B¢ ¥ 470 aeds w0l AE A9 7l
% 7HIE AFsA7lE Aolh BIMe] EYEH R nEs ghgote] EikET EHAMo] AbEske]r SR
of ol thRt FAATF 7FsaiAH AR SRS T3l ol 2t deRt oI o] ool T1e
U A BEPS 23kt BIM AARANA AAEe] HAIRl eolHeflrt f5Eo] YA dod AdlES
A2 ARbjof steg AR G&4do] FA5] AHoFAtHKim et al. 2016; Chung and Min, 2017; Kim et al.,
2021). webA BEAoR 274 BIME ESloked AAe4E0] elolHejelE F50ke 2ol TaHolrt

BIM fo|Bejef= ol A7) ATEe] ZL AR efolHaje] AR, a2 At 24
sto] azstAL AN 2 ARSI fict oH% thefRt Al ofs 2HdEEE ARde] ZlES ukd
slo] go|HejglE 5ok Zlo] vl w1t 31 B4t 1 BRAEYLE 715 9 71X EE 27
< HIESl] A7), 71AVdH] 5 ol Zofe] ZRAE Zofalgo] AMEES] A Aofirr] ot Bajt HHES A
3, 45 Wit} ol Adet Fojot FEE 7IE glo] /fEACcR BIM AAE Aot FREEs FE5Hd
FA| 7t 2do] SHER| ot o] xR HloHe| F-Het A, - B BAEeI B2 A
go] AqFh webk ZAFe] F4 7\, 98t AH -, 54 AZEelollA ARt BIM 2Ho] S S5
517] $1ofl BIM efo]Efg]e] ZE3pr} o]FojAok i Nam et al,, 2015; Lee and Kim, 2015; Park, 2015).

BIMZ et ofe] =7iolie EEkd elolHefd] 159 4= st Z3¥ 71%2 nilsial gle
o, = A5 9 3%, BES, 7AW RollM: 2lolHefe] EESIE ot ks A& it SEwETet
SVl A Y, HYARERS] 9 ¥R SAox BIM FEE2 Hlw, BAcks ATt AES Safsligkon,
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1 Z3} g BIM 3291 KBIMS(Korean BIM Standard)E 7Hsal " KBIMS Module 321, BIM fo|E22]
AR7NE o st sie] 249 2 Al BIM A4 BESKE Sfeh k2 oloigitt o 4 A4
24 L29o] 2737133](Norwegian Association of Landscape Architects: NLA)okh= =17FEE91 NS(Norway
Standards)E §HIsto] 2AAA| ERAAE wisislrh. g G 2R3 (Landscape Institute: LD = 273
RSO £9HE PSS Floloto] 2 EAE @A0] FESle skl AXte sl Al 2 fEdAllA
2 AEARRE ARE el Z83 4 L= SISt Wik et al,, 2018; Landscape Institute; Norwegian
Association of Landscape Architects).

T2y =] 2Rkl oFdl BIM gelHeje] 5 9l Bsle] wjt Aol A ot [egEA] ¢ial
ek 20159 sEwERA 1% 5 EXg BIM 2o|Hef2lE F5ote] HiEsiE 745 9 %, ArlRolollA
KBIMS 2oleefe] AlA7IE 9 dloe] 2Md7lEo] 37He 2ol Hloh =& diHor). 27 Rok= AAE o
FE E540= Qs BIM BES F5oks o] e Rophrt ofziena A g4 glo|Heje] /iyt B
o] t% ARdslhKim and Son, 2014). SEAIRE 2lo]Hee] EFEPL o]foj2R] k2 AEellA BIM 2] Aol
AN FURE AP} thEA] AAEALY SRS Eat Ugo] AR EYXste] A 7t E= EF foket
o Y Bl 2ol Asles Aol Mot 4 Qlrk

o] & e BIM EE ohe =l 24wl 2olHez] Eslof digh Wle ekl 1 Wik 24
She =oo] AMS uidshul sigint EeE 27 A@EelA BIM AAIE Al o 2dlo] 2% e
GHES 4 Qs AR 9 1o wE gEd, 12|y SAPE] Ao &8 HEA AmE Alwsiat 5
k. olz4 BIM 7I9te] 2784 9 AlE, frAldeel gt i aeddyt Bl E8EE £ 4 9l Yot
WA 27 BIM Hdlo] B Zofeto] Fetrdo] Mitrole] of RedzA 72 glo] 538 4 =% &
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2
2 e ot 22 o= JPEQIcE WA FRAGTE F9l BIM ZA 2 2jolHefe] mEslel ditt 4
ol "eAE RISk =U] HaEer 9 9] A FoplA ool Tyl AFeh AFHRE A3 9 #Es 4
HEQICE o}F fJof ¢ 719IER Huie] S| W A B, AR 3 ARES Akl XA
Astoiet. 1 Av ) A9 A5 201090 238l JFEo] 4 Ao nofrlglon] 5] w7t At
REAKAe] AbER KBIMSS] BIM 2folBeje] ARpriEat 2ggells P2 BIM glo|Bajz] Arlrlzo] A
7%, i 2 ERI 4 Qlglrt. vlEe] 27RoRIAY] BIM A BER1E SRR A1 Wit ofje] AT =
7FE9] SE AmEQk=H] olof iRt Aot o] =it k29o], T oA FAOoR olfofrl A <K
St} oA mieksl =ffie] BIM glolBafe] BERLE SRt 53 S WHoH AL 246l

o= ) 274 BIM glojEee]e] #E5} Hks AXsilrt. =y 2Rkl BIM 2H] ERAAE
T SR RS TEole] LxeRtoR lolHeje] FFIE Ak ISith o] ZARoRIAE
olzfgt FE3} Wk wEY §IG=t Ed] kE29o] 2% AARRAAIE, 9= 2AReME £44%
HoF ¥iE ARE FUMekY Qiglth 2 AFelAe 27 BIM glolHaj2|e] AHERE Akt WA SEW
RO AARERAA F 5 ERAAE AHESIT: SR £8 golHe] ARlEe] 2tE A5E
ofe} ge] ZAMAEL AAlERl RIS UL o= ol 75§ ERAAR: olFolAIA] ¢Sttt ole] 224
o] BEEEAAL} 274AP 15 Korean Design Standard: KDS), Z73-8AEEARA(Korean Construction Standard:
KCS)E st} 744
BIM ZAHERE st AQERAAE AASKITE o= BIM ZAAge] Btgem IAEE sdzuiel
[FC(Industry Foundation Classes)® &9t} weby] 2743247150] [FCoA AY=l=A] S1151 S entity S
HSAIA Holtk [FCE A5E s /ot wxio] fulo|ERHA v 4= Sl ZAlEe] =1 Sl
HE 2 QoA A2 5 244G Aol 9l [FCAX3L 7]%0= it

ERF BIM lo]Hef2|o] ARhifo] oloid 27 S £E PRES EE55to] FEsleiglrh KBIMS
oA AR 3F SdHEE B elolHefRo] FAjEojof stEE o] aEs Rklst ZRsirt KBIMS=
715 9 FREokE FAoR ARG wiRel] 249 iAol 8=l A thet 4988t AXEA] ¢
£ metd 2R, 2, AldE 9 71 AAER et S9HRE = 2P A, efmdt Axe)
EAE 3Al9] €iESin BIM ARAollA fAF AL 2ekskal ol s HESIY] 376l nirete=
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¥ @70] ojole} A, 213 24 BIM eloluefe] BE0) L U RS Sl roe] Wb sdsilnk
2. ¥o| ¥ BE3} oy

2.1 BIM Zix| 2! 2loj=2{z]

BIM2 ‘AVdE9] Aellr] 59t HAloke RE ARE 334 Y r|§tos Filet] 7V HAHeL S BE
3 Pos A dARKE HAE FHol JheoieR ok TR ATAAIE Z3thMinistry of Land,
Infrastructure and Transport, 2020). 971eA AldEoldt AEES HIXRS] k&, d wd B, $AY, 1
21 T, =2 59 oy 7HIAEES ZFE BIMo| A2 SAE 2000t ZRtolls ASEop| $HgE o]
EE R ozl o2 AREE|QLOL TRt AVdR SHtEHA 2R RE ofia 5851 QItKim
and Son, 2014). °]¥% BIM2 iRt APdEC] ZVAARIolA 3t 4t ARE Edi2 RERlS olal AEE
O] AL, A, A, fARE] 9 EA TPl 2Yl ARE SEols AAE ofnfRith

BIM jo|Bjgl= BIM HlolelE 2] 9 Sgole d et 7[Eaass ATt £4408 L4H AAE
L3t HbuildingSMART Korea, 2016a; Public Procurement Service, 2019). 5] UopAPH o] Aol= HElo]
o] 8491 BIM ARE AEshe Zlo]al BIM glo|Hejel= HHE AMgE= BIM S-S AM8sh] Hefoles
AARSIA Bot =& Aolegk= F7HQ1 9Jurt gik. BIM ZiA|9] @42 difl 3DE 7I§tes six|gt A3t 2t
A 9RF 2D AHEE A e 4 glon, £9EE FAeE BAR] O A AERA 22 &2 5
tlole= F@E) BIM ZAAIE 75t = o= ey WS Z3fetua BIM ZES 2AJS of AA|des &
T5E golE7h Qlrpd A9jel 5848 =Y 4 Utk

KBIMSE @ojHejals thaa} o] 851 IrKbuildingSMART Korea, 20162). B4 AAE gt 2lagh
o AEE HA Y YUY o, I AxAR: AEY 5 54 S 1At AAke ZdeiL

S AE eoluefel 2 PR FFUY doluef Mg sneds) B 339 422 Mt B
o A, HEslel, AR eloluzlele ue] A AHAARIA AR, EGTE EG eloluziel ool
elolzielol ©) 4K AR BEW B elolui ol T 7 opge] Al YRS BEG B elolusfe
2 FRH|E Pk AR vl 8 50| elolurlel 8 PREIA B3 dolufelz 28 4
Slov} 23ReRl A TgAe B4 S 48% 4 ok

=

2.2 BIM 2loj==iz| EEe} oY

BIM 2to=efz]o] mEelet 7iE4] BIM 24 2 1 ZiAise] ERAAe] it #32 ofF= Zoltal ¢
itk BIM 2folHefe] 2ok Fof R 29 aeide &l HelH9] At w9o=A HolEH &
&} Ade 9 et BIM 22 AAlEe] AR ofolAEd 5 9 4E, Z|AN], BF, 270
2 Ooiet A4 FAlE0] Hofole] Zobd s Ao, ol 2 Eopd RHlo] HojA Shio] Fein
2o eHgsiA Hot ol ZAe] B, EF B SHEE] I SOl Hish 29 TIE glo] o HeiFAlE
o] BIM X&Z 2Mdsiel BIM ZiA|e] i 53 g7} offal Yot AHO| F, o] Ere o] 'd
o} o|2 Qs BIM AHlEE 474 = Apdsior et 71471 st ARE vlgo] SR BIM 2ol
B2l et AP IES A 2ol TasiH.

Ef Zofete] FURE ozt 274 BIM T e ffelMie Slo]Heiz|e] HFeb} ofFolAof it 2730k
£ oF APl E<lE BIM 2lo|E22)t gle Aol DRAE 5) FEo] Sle AAMNTAE ol
HEeE 5P sl spte] Ator of7)7] mhEe]l SRSk Gheth ol AdRelM Akt Bash
AAE A o= 2Py BEetEA] g2 e theet ot ARsHl 5 S telMk 3D F4d 2
S97 R0 tiet Edo] duto] Aol EGF Revit, ArchiCAD, Vectorworks 52 BIM A& gAY
=9| GAOIEANN 2AAAE At Ee 4ste] wiEsial glont 2 7o) flnt Hy AA|e] Ml T8
Aol B tpEi S EE tifE ZetEo] 9l otk Beo] 59 B¢ S 450l et W 7Idisk
ofg7] mhzell frAket 3D B3l AAIE ot Wstel ARSHA ot olefet ZAlee AMgsh ERAAPE
2| ot A =AY S0l Adie AEA] ghent B SR Qg B YR} Sobd BIM
2l 75 & oxgl 3 AREE HE SolM E8L7h Aottt mebd 27 BIM 2E9 A4 aEg Eolu

29 7% 9 B8] BRHS FAPIY] S19) BIM eloliee] s} wore nletshe Zlo] Attt
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3.1 BIM 2lo|=2{2| B=5} i

=7 BIM #olH3fe] ZESH= A=) 7P HESE T IAEES ] H(nternational Organization for
Standardization: 1S0)8] AR EZS vpghog o|fojch | A&Holr X 9 zo|Beg] FFo| WS
At AAFERRAA 2 AEEES EdE $ESICL ol5S Ani 23, glolHeje] BEdhe: AAERA 1
Ag 5ok AT N AAE] 549788 P5E TEsle] Xk F 7 4R FEEITHKwon et al,
2013; Moon et al., 2013; Cho et al., 2014; Cho and Ju, 2015; Lee et al., 2015; Lee and Kim, 2015). o]&
A ER 9 7|AKE] 5o SEArkChoi and Kim, 2014; Nam and Jo, 2014; Nam and Kim, 2018).
71E AFE Bl ERIgH AAH] BRAA 2 SRS E—éﬂ Sh= oheat 2t WA A4 ERAARE BIM 2
9 oke AAIES HoM AAR R ERet 55024 BIM HolHE AR, 3%, 5 HEaoks 04
FHe]e] BE 2P 7)ol ot webd APEES] ERAA UellA A HAE foloh sk A2 FEo]
AA Wl B glo] ZHEE st theoa £A-H] HEsk= BIM ZF|9] =, o] g 5o ¢l
7IEE e AR Iy Gl dHlolE F5at BIM 2 28 A Ho[HE aedos FESI Y] B
o1- /\ OIEE 50 e} F

o)% FEWEHSL ‘ﬂe"ﬂoiﬂ}_\éﬁgﬂ% 71E 9152 B2 20169 KBIMSS 7Hdsigla atolHafaiet wsist

o] MKBIMS Module 321. BIM 2o|Bej2] AR7IE S HiEsIIH). o] AR7|Eele olHeee] g4, 474,
i Aol Pt JEo] EFE|GIOU 1% D ARRopl HRAE A et AR 2 AVdEe] YR X
o tre] 2 e4Ee] FEEQY SRS A9 oo} A gtk R 2N E T35 A
ARdell BIMZ A-85k7] flo] T AANE BIM &g 712234 L& migdsliA T REEA 7. BEAE)] BIM gl

Beje] ARPIE J& ANSI. o 71l ZAERAA] et 212 glot efolHefe]y gt B £
AR0] FES Aodotal 9o TaAA AL ] 7S F8310] BIM AAE Astes siglct. T2 4
79 s e 238450] 7 5 FHIA A AelEe] ot AAVEA eAlNE 2734
AE, HEEY S 7 JeaAeTt T 2 EE 4 gk

3.2 2 BIM ZHRR #=35|

A i 71E 70 BIM AAERAAS dslr] SRt WS AuiEd AHYRERAA S 2ok
7 2R =EEEAA ‘éé Farsto] wEofet 7“111 FuE TEoIlh ARRERAA: VS, 30 F
9, 3% AL, o), Ql)oi tio] 4HRE Hoholn glont B EE A FHlow 45 3l
o} ZiA 7]4te] BIM efolHefe] ZRAAL] 28370l Fwot] @2 Hol AHE31, ol 2240 REFA!
Feu =9 ERAAIE Farstal K Cho et al., 2014; Nam and Jo, 2014 Lee and Kim, 2015).

olefgt A+50l 71x5e] @A KBIMSelAl= 1% ‘;'l TRkl 7%, 715, K, v, |, Al A 2 A
ASY, A, AL, WS 1349 lolnele] ARES okl ek ot o] ASe] T Aele] BaE o]
R AR S TS Soil Al T S A AR F1800] Ploliafel DS Hofel
1L QitKTable 1 ). eolBefe] opdEe SLIN-ELZHEFL B 100mn € Zo] 2to]Hee] D]l AM§
27} 2t Am E 40 thet AHE Z716le] s HrbuildingSMART Korea, 2016a).

ofF 20199 WIEH KBIMS 2lolBefele] Revit A8 BSolle 115 9 P22} Slof 2742A50] Tl

ko3
Y= AL el 4 I3IrKbuildingSMART Korea, 2020). 97| ZAAAES ZA44A, 2728414, ek ©
o] Al 7He] iR R Qo] dvrdoR Al B A ARTt A, T, AVEE SO8 o]Fo
A= 27 A9 ARS vrgohr A gt Table 2 %), 59] 2} FetEle] 9lglon] BIM A4z
W 2748 A= 2D AESE EAsk 3D /dolut S8R BRtER] oot 2 RoR] HEde Al
Fokal Qlgleh et RAAPEL FERoll AEIAA, QAL °7ﬂ/\] HOAVY, TRIAVY, ATV U
oA QI ZPAV, $7AN, ZPAE o] metEA] itk Folkn A FEE Hojdhe 2% 9l gxE
of9] glo|Hefe|e}l g ZAMAEL shte] AHFE LAE 7\]7‘4ﬂ°1 glojHeje] [D7} BT FY5H /\] 1134}
ok o]g7] DS} glo|Hefe|go] gdAog ARIE= A S3E Hioe] golHeje] AERA AEt B

JF ool st A8E $912A o6 S SIPIT AR de] oflge] 0 4 ek TR AR
& AHE B0 2713 u) AL AT 4 qloni eloluelel B v kol olalckn sHK
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Table 1. KBIMS library objects for architecture and structure

rofessional field Elements classification Korean construction information dassification system IFC entity Library D
Name Code - Elements(E)
Foundation FT E06. Footing ifcFooting FT000
Column co E22. Column ifcColumn CL00O
Beam BM E23. Beam ifcBeam BMO000
Slab SL E25. Slab ifcSlab SLO0O
Wall WA E24. Wall ifcWall WATT
. Ceiling CL E36. Ceiling ifcCovering CE310
Architecture and :
Roof RF E26. Roof ifcRoof RF510
structure
Door DR E333. Door ifcDoor DR111
Window WD E334. Window ifcWindow WD111
Curtain wall cw E336. Curtain wall ifcCurtainWall CW113
Stair ST E27. Stair ifcStair ST141
Ramp RP E275. Ramp ifcRamp RP111
Railing RL E352. Railing ifcRailing RL910
Source: buildingSMART Korea, 2016b: 2; buildingSMART Korea, 2019: 6
Table 2. KBIMS objects classification and library objects for landscape architecture
. Elements dassification .
Professional field Library ID
Level 1 Level 2 Level 3
Evergreen needle-leaved tree LA111
Evergreen tree
Evergreen broad-leaved tree LA112
. Deciduous needle-leaved tree LA121
Deciduous tree -
Land ot Deciduous broad-leaved tree LA122
ndscape plants
pe P Evergreen needle-leaved shrub LA131
Evergreen shrub
Evergreen broad-leaved shrub LA132
Deciduous shrub Deciduous broad-leaved shrub LA141
Ground cover Ground cover LA151
Seesaw LA211
Amusement facility Rocking play facility LA212
Landscape Combination play facility etc. LA215
architecture . . Signboard LA221
Information facility -
Road sign etc. LA223
Chair LA231
Landscape facilities .
Rest fadility Table LA232
Pavilion LA236
Convenience fadility Bike rack LA241
Management facility Trash can LA251
Physical training fadil Basketball hoop LA261
sical training facili
y 9 faclty Pull-up bar etc. LA262
Fence Fence LA311
Fence and gate
Gate Gate LA321

Source: buildingSMART Korea, 2020: 89-91

3.3 =i BIM 2| £44E B=5}

2 BIM 20 AR F32ek= A4S £A4A4R F3252} Uniclass, OmniClass 5 ZA202 <14
H AEAREEZO] &494H JES HuFoz afeksiy —_r’-JAO]-‘— "oz ZefElitHMoon et al., 2013;

108 | ez Zsta)A] Al 513 252 (SH 216%2)



Lee and Kim, 2015; Lee et al,, 2015). BIM ZiAje] Zdlsh= S44RE H34E JHE &4 SHIM o4t
el P55 QR AREL 5, 85 SHoA B ke & 4 ol wei J[EHeR Qs 443
£ X3k BIM 2Ee] g8 oA 9 Z&o] wet aEs SR E dudor kel Ao] HigEs
KBIMS ojEe]d] A7 B Aol met gl 2 s, £33 52 Adolspl 2Hdskcs skl §)
o, SR FEoll= A AT, By, ERAA Sl Uitk 35 SRSt F9] A S8 A] AoEa
2 Z8rl= EE0] ZEHbuilding SMART Korea, 2019).

TKBIMS Module 42. BIM 2418 443712, 7+ TKBIMS Module 521. BIM @o|Bee] 4714 o=
o5 HIAE 9 A &9 H0) diRh =, 3T, SA7) 99] 55 Foekr lck(Table 3 %), 55
S EE A F19] FRel il I BAEelof sk Aoz glojHed] W, bSKEERE, 2L B
A0} S BRAA AEQ AAPRERAAC] FOlFE, XEAHFFFAITCES] FEA I} L 3 A
A EREE B2E Y, 11 7)2RE W] 13R £ AAEE Rolss SPRERA AR,
Az d oo ot HeleE, GRS Mg 59 AL, oddim A olgoR F<] 7|5 EI} At
BIM E¥l 2V 27t B Qof wiet 2§ B4Ea £441 RS ek ARE I 4 e ol
2 glolEajEo] FAslA] ot = AR oWyl 72 o do[guo)AR Zgete] el 4 QItHKim
and Jang, 2019).

4. 39| 2 BIM 2jo|Hzfz| F25} 53¢

2R BIM B9 91RF k8 nlsat =, B3 A AREA E= H2E 5ol olFolA Sttt
2000t 2HE wl= 2747Fd38](American Society of Landscape Architects: ASLA)OAR= TIXE 7]& Bl AR
AR YEYT (Professional Practice Network: PPN)E F402 BIMo| Z7Hok] 714 G847 = HUeA
o] F-f Ht 9loH, oF ARofx9] BIM A8} Hedsle] ALESo] /T 9 Shefie]] PR 11 QIrkKim
and Son, 2014; ASLA). T1=|ut 274 BIM A4 BZ2FE 913t leefo] FAH 07 ofolr] A4S U o]E ¥
23Rt AL w29 olet =, SF%ITHIsokangas et al, 2009; Landscape Institute, 2016; Wik et al., 2018).

Table 3. KBIMS library attributes (example of floor element)

Application Info category Property Requirement Expression T/P Included
KBIMS-Version O Text T O
- KBIMS-Library ID O Text T O
(dentifcation KBIMS-Name o Text T 0
KBIMS-bSK Registration No. ©) Text T O
Common Distribution KBIMS-Author ©) Text T O
KBIMS-Distribution code ©) Text T O
KCCC-Element” O Text T O
Classification PPS Standard construction code™ @) Text T O
KS Standard @) Text T O
Identification Sign @) Text T O
) Story (level) O Text | X
Location
External exposure ©) Boolean | O
Form Cross section O Text T O
Thickness @) Number T O
o . Perimeter @) Number T O
Specific objects Size Area o) Number I x
(floor) Volume @) Number | X
Use of non-combustible materials, fire rating, fire
. . . Boolean, text,
Performance  resistance structure, moisture proof, thermal conductivity, O number T O
thermal transmittance
) Whether or not to use evacuation shelter, furnace
Function ) ) @) Boolean T O
(=balcony), presence or absence of compression material

Source: buildingSMART Korea, 2016¢: 12-13
a. T/I: Type/Instance in BIM authoring softwares. If a property is modified based on ‘type’, all objects of the same type will be modified, whereas if it is modified
based on ‘instance’, only the object itself will be modified
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= 27 BIM 2HES] #RE ALsiSich ololl 19, 213, SeMdE, ol
2 A= oot selell 38719 8aES ERSIGE 192 A W HIETA g 2 3k AAskE A
o, AP YA E= EYl oo Jedl AuH AHE 7RItk SRl SejolA ARgEE 14
Ex ol 7K’ 7 AAiEe] 2tEY 23 A le aEat 2] 9 AledelEoe] Ak niARe s 2
sole 84, A, 9=, 94 5 B4 7152 7N wes 22 4 e 27 84E0] EE o] EF
AAlE ol @3]e] 274 BIM oYMEE] s F7H=3ict

F= 2 E3o|M= FA Digital Practice Working Group & s ¥H743H BIM Working Groupold =7
BAES Rt AEEEEEZSProduct Data Template, ©J5} PDT)E 7Wdsial fAlelEofA  Hijxsiyict
(Landscape Institute). PDT= A4, AL, frAldelol] ¥Rt £970 =8 HEsfole] Aol & AT EAE at
A= 387} EEE T Qirk AeTols HEY] ZRet M 5 Uit HRE 7|Sske Suvt glon shdel 274
QAR ool FE AHPES0] ZHEe|E Wo] Stk dIE S0 2AAE AL W, 4, A
AWV, s, AR, AR REIEE, 2AAEES AR, A, Als, ok, A AR, A
o] ZHEIE, e AR AR AR AR s, B AEES, AR shEEE ERtekl
Ik PDTE Al AU Fadalisol 22 delote] HdoiA| whetll 2 £945 =ds aeleh 273
o] AX=RZ ofof wz} ¥iFle] £k AW Hoh PDTo| #B4E A3 A2 ABYEAIE(Product Data
Sheet, ofst PDS)2fal 5} PDS Ejofeli= BIM AAHEollA HEllo] £/4gko s Eefsoix] -8 7Fsslt

AR 3 SR R0 BES} Qo] mdRs BEsfly] 9t E® 9 olfofilrt BIMel ofgt
AEL v Bd 2HgaEe] ] xghE ARE dgelA 3 o g J2ER BIM 352 AEst
= A1 buildingSMART InternationalollA] 19969 B mxwiel [FC 1.0 sk sl Wtk 9l
t}, [FCo Aol=R] e 2452 BIME Aol [FC2 &34 uff 82491 [fcBuildingElementProxy =
o] BARE|, ole2 A 2 TRAIARE S A e B BUA7E A 4 ek 7 AdA
A ZHRAEE IFC A= Ao=7] ool HEa4=2 FAR QIolrt. of2fgt sHAE S5staat Y%o] &
Fo] FHZHA d771# CRC for Construction Innovation(Cooperative Research Centre for Construction
Innovation)olAl 27 BIM R9& 2%, HEA, 244, A B #5290 41 SR Heal 2770 59l A
AEE Asiodet. ool diell IFC AAlIA 7ideior & 23S AXRtesd 3712 Zo] tiRt BaX
= T ol=_t Aokl 2o} IFCAo| IfcGeographicElement?t F71=]HA TRkt 2AHQAES HT 4
A HHFigure 1 %), B3l = Qlout %9 off, ohfjwt & QF33le] HAor AAjw= AHES
oAk 9 o & T UA 84 Y Hg Al Aok 22 945k A hssHA| Hls 1
ol ZAAE 1Rt lfcPavement, T2Jal W, W5, 2, 2w, 2] B o|7IRE ZAShE IfcPlant7} [FCAX 3%
B 37k} [FC AR 24Ret 274 E oSt 4= Al = ArHbuildingSMART International).

opgol Amji e} Zo] 9] A Eok] BIM A BESHE 9t k23t duE2 F2 kEgelet g,
SF SN FobE 4= SIoitt. o]50] ARlol= AA| EES} Wk i ZASEoet AR AAe] BRA
AE A=kl B SRS TEsle] F1xskke WAk Flokal ASIth o] Aol Z=0] 27 AR B
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5.1 2g240| HEFAA

273049 BARFHE S} Tl DIBESAAS vl A5 HOERAN R ARES Bt 5 99
tTable 4 H2). 3 279 242 1342 ojisk gl 23700 h2fel ESAMED 2 91943
(9] FEF2 2 0 ERAURIELD, LeWBREM, SHVIES), SUEAERe] ekl ol
aEsols FAHSEID), AAHEI), SSTEEM), Seke] © thEFD), SolAREMY), 22127
RP(E96D), AEIAANESS), 4-SAAEDRS), TR ofelAo A ARIEST), Lol AR ERS)] Lt
ehirh eloldefele] ARERe] FAERA T, A, SUTEE ST 59 BRE 48T 4L 9
o A9 B9l 257k WA Sl o], SRAl, SR, SOITER, Se1AE 23NAE SO
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IfcRoot IFC Entity Inheritance(General 4.3.0.0)

IfcObjectDefinition IfcRepresentationitem
IfcObject IfcLightSource
IfcProduct

IfcSpatialElement IfcElement

IfcSpatialStructureElement IfcBuiltElement IfcFurnishingElement
IfcSpace Ifcwall IfcFurniture
IfcSite IfcPavement
= IfcKerb IfcDistributionElement
IfcFacility —_—
IfcStair IfcDistributionControlElement
— IfcDistributionFlowEl t
cDistributionFlowElemen
IfcBuilding IfcRamp

IfcRailing
L IfcBuildingElementProxy * |

IfcMarineFacility

IfcRailway
IfcRoad IfcGeographicElement
IfcPlant **
IfcCivilElement * Undefined elements in IFC are
classified and represented as
IfcElementAssembly “IfcBuildingElementProxy”
** The entity of “IfcPlant” defines
IfcElementComponent trees, shrubs, herbs, grasses,
IfcFeatureComponent lems andoses

Figure 1. Ifc entities of blue boxes defining landscape objects

Table 4. Landscape objects in Korean construction information dassification system

Level 1 Level 2 Level 3
L E112. Pavement part

E1. Gvil engineering | E11. Pavement and E115. Road safety fadil rt
faciity road facilities : oY Todlly pa

Curb

E9. External facilities

E94. Outdoor fadilities

E941. Outdoor structure

Pavilion, shade, pergola

E942. Fence, gate

E943. Outdoor installation

Outdoor bulletin board, outdoor sign, nameplate, flagpole, outdoor bench, outdoor table, play fadility, exercise
fadility

E96. Outdoor E962. Outdoor lighting facility

electridty Street light, landscape light
E983. Grass
E985. Plant
E98. Outdoor —
. E987. Irrigation system
landscaping

E988. Landscaping installation
Landscape borders, tree grills, ponds, fountains

Sourcet Ministry of Land, Infrastructure and Transport, 2015

o2 234 5 AR AAERE dotiy] o8] 2249 BEFAEE U SEERAAE ARSI
(Table 5 =), V7 2FE2 e 2 AR 42 7250 DAMER 242] =7} Hojslo] g4psle
o RERHEE 7R Eot ARt Badt e 8ASlee] SFAENT} Rojso] & 164548 7,
ol AN B, 71, = & ASAES FuRE AFshketl 2dAAES =22gAI012)E Aelst
T 2AREF YEE0] SAPE EAE0] ol EolBAE=4924)2 SRRl SIS £2187174561016),
FERSAFHL IR 52 2oloH: 2738A1(301218), 2R 2 AE(301520)-2 ARl Hix|=]
o] AT, oRkRE7IHH49201697), FA R HOMVES Eelole 2AAEE(49241506)2 AREell HIAISIATE
ol ZAVEET SePE AxxaEoeld GuleE B dAMRI(40)et 71 R R ARE(G6)9] thEel
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Table 5. Landscape objects in Korean product inventory dlassification system

Segment Family Class and commodity
101615. Trees and shrubs
10161599. Landscape trees
1016. 101616. Flowering trees
Trees for horticulture and forestry | 10161603. Ochid, 10161699. Other plants
101618. Flowerless plant
10161899. Grass

11. Minerals, textiles and inedible 111116. Stone
. 1111. Earth and sand
plant and animal resources 11111698. Landscape stone

301216. Asphalt

301217. Road and railway construction materials

30121794. Bollard

10. Plants and animal products

3012. Road pavement

30. Construction materials 301218. Landscaping material
30121897. Artifical turf, 30121898. Tree protection support, 30121899. Tree
protection board
3015. Finishing materials and products| 301520. Fence materials and products
39. Electrical systems, lighting, 391116. Outdoor lighting facility

3911. Lighting fixtures and accessories

parts, and accessories 39111603. Road lighting equipment, 39111605. Garden or park light

492016. Fitness equipment

4920. Fitness equipment ; ;
49. Sports and recreation 49201697. Outdoor exercise equipment

uipment and accessories 492415. Playground equipment
P 4924, Playground fadilties Yroune e

49241596. Landscape fadilities (rest and convenience fadilities)
561016. Outdoor furniture
56101601. Parasol, 56101603. Outdoor table, 56101606. Plant stand

56. Furniture and related products ~ 5610. Furniture for amenities

Source: Public Procurement Service, 2023

Stz ERES7] mhzelth Sl SRR A % ArEAE WR1016)94 s B #=E(101615)0]
Aol ZetEe] glovt ol Aol Eshs BE AAIE Eelokes ZAo® 2EAA(10161599)= HEe] Al
ol ERE Qe EF 7 (10161899)7F 2749 5Y AR 2RtEo] Sle HhH 23AAe] aEat
AL &5t dolld ez FREo] 1678140 EFAENST} Fojso] QlSith o]gR XFAME wE, B,
A zshe Fo8 et ARl ERAAIE oA ohe dAlE ARk

ool = I EEFAAR} EREEAAE 2% 2 o] golot ERAAIE IH= 23A9] 2R
AAR ARSIl ofeigol Qgleh ARl Ald 9 dA, TH A, Edikao] AY, 2, 2 EE
% fEE T, B 9 AR ofojzjs], BIM ARETANE A, 45, 7H 9 FEE, v,
i o= mdgo] st of7jelA AP ddlel wit o A= ZPgER g ARG 2lolHefe] A
Aol ALlstgiet. ololl k29e] 27712l AR AHEFAACIA 2de AeR 244, SAVEE,
TFEEO thifoll A, T, SHieAES metele] tiERE AWkl 2AAAVE 9 ZEBARTAITA
BolE sl 2SS FeReEN SAERE AAIItFgure 2 F2). ol iRl 2EAA
(), ZBAVEEQ), 27873E0), 2ATEAG), B 9 aleArd)0] 2=, SHF 2734l s
(1D, ¥=(12), A0z}t 2 7]eK13), 2R stoll SLUEEQL), SLAXPAEQ22), 27dFx=s]o] A 2
A=), ZoHA(32), SoFEE(33), ZE A slll A1), A 42), 1 P 9 gHles)e]
TAKEGD, FHleAld(G2)0] ZREIQI. olgA AE ERsll ARRe 2o w2t 371 7RSSk

A 9 BAR, W A 52 A5E YiReaet JH 9 Aledd FHEW [FC AA YoMk H5a4
£ 5= IfcBuiltElementtt cDistributionElement 59l ZEEARE 203710 Al@u= AdE2A o]Eae]
e 5ot o] 7RSSt o] e desle] 24 eolHefe] T WS AXISHIrHTable 6
). ¥4 KBIMSS] gloldee] & 214 Hiite Sklofo] Aok ‘2T 7t F5F B39 A 242 27
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Level 1 Level 2 Level 3 Level 1 Level 2 Level 3

111. Evergreen tree |_> 311. Stairs
312. Ramp

112. Deciduous tree

1. Landscape
plant

3. Landscape
construction

31. Stairs and ramp

121. Evergreen shrub

12. Shrub 321. Retaining wall
122, Daciduous shrub 322. Decorative wall
131. Ground cover 331. Fences
132. Climbing plant 332. Railing
133. Water plant 333. Gate
134. Grass 334. Pergola

211. Outdoor furniture
212. Playground facilities
213. Exercise facilities
221. Landscape light
222. Underwater light

411. Soil pavement
412. Block pavement
413. Integrated pavement

2. Landscape

4. Land
facility b

pavement

22. Outdoor
lighting facility

421. Concrete block
422. Granite block

5. Irrigation
and drainage

511. Water supply facility
512. Control system
521. Drain

522. Line drainage

Figure 2. Proposed dassification system for landscape objects in BIM library
Source: Wik et al., 2018; Ministry of Land, Infrastructure and Transport, 2015, 2019, 2019b; Public Procurement Service, 2023

Table 6. Proposed landscape object dassification and IFC coverage

Landscape object dassification Code Library name s b .
Level 1(1) Level 2(1) Level 3(1) 0 (example) KCCS: PPS IFC coverage
1. 111. Evergreen tree . .
. LT | LT112_white magnolia
Tree 112. Deciduous tree 10161599
12. 121. Evergreen shrub 1S | LS122 roval azalea
1. landscape | Shrub | 122, Deciduous shrub -
E98 IfcPlant
plant 13 131. Ground cover
Ground cover Eg \(/ZI\/lTblngl [;I:nt G LG131_lilyturf 10161699
. Water pla
and others 134. Grass LG134_golden grass 10161899
21. 211. QOutdoor furniture 49241596 ; )
2. Outdoor 212. Playground facilities u LI211_bench E94 4924 IcFurn!tur? o
landscape | installation | 213. Eercise faclities 49201697 | (Combination of existing IFCs)
il 22. Outd 221. Land light IfcLightS
fadity | 22. Outdoor noscape 19 L | LL221_spot light E96 | 39111605 | o 0 oo
Lighting facility | 222. Underwater light (Combination of existing IFCs)
31. 311. Stairs LA LA311_wood stairs 27 3016 IfcStair
Stairs and ramp | 312. Ramp LA312_concrete ramp lfcRamp
32. 321. Retaining wall IfcWall
. LW | LW322 st taini II| EO8 3012
3 Outdoor wall | 322. Decorative wall ~Sione retaining wa (Combination of Existing IFCs)
Landscape
331. Fences 4
construction 33 132, Rl IfcRailing
Oudoor | Gat:9 LC | LC332_steel railing E94 | 3013 | ffcFumiture
structure 334: Pergola (Combination of Existing IFCs)
41 411. Soil pavement
4. ' 412. Block pavement LV | Lv412_clay block ET 3012 | IfcPavement
Pavement
Landscape 413. Integrated pavement
pavement 42. 421. Concrete block )
LU LU422 te block E11 | 30131503 | IfcKerb
Curb 422. Granite block -grante blod e
5 .51.. 511. Water supply fadlity IR LR511_spray sprinkler £98 2110 o
. Irrigation 512. Control system LR512_control valve IfcDistributionElement
Imigation and 52 521. Drain IfcDistributionFlowElements
drainage . o ) LD | LD522_concrete gutter EN 4014
Drainage 522. Line drainage

a. KCCS: Korean Construction information Classification System
b. PPS: Public Procurement Service (standard construction code)
¢. IFC4x3 Release candidate 2. In addition to these listed above, landscape objects could be covered by Ifc Building Element Proxy
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Table 7. Proposed attributes for landscape objects in the BIM library

Application Data category Element attributes® Required | Expression | Unit T/P | Induded Notes
o KBIMS-Version O Text T O
dentification —
KBIMS-bSK Registration Number @) Text T @)
o KBIMS-Author o) Text T o)
Distribution —
o KBIMS-Distribution Code @) Text T @)
men o KCCS-Element 0 Text T 0
Classification -
PPS Standard construction code @) Text T (@)
Manufacture Manufacturer Text T @)
and Supply Supplier Text T (@)
Botanical name @) Text T (@)
Nami Common name (English name) O Text T @)
lamin
9 Category (dlass) @) List T @) Select from list
Sub-category (sub-class) ©) Text T O
Jass Landscape Helght O Number m T O
level 1 plant Width of crown(spread) @) Number m T ©)
DBH (Diameter at breast height) O Number an T O
Dimension -
RCD (Root collar diameter) @) Number an T @)
Form spedified O List T O Select from list
Container size O Number T @)
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Table 7. Continued

Application Data category Element attributes® Required | Expression | Unit T/P | Induded Notes
Cold hardiness O List @) Select from list
Shade tolerance @) List T (@) Select from list
Planting ) .
. Salt tolerance O List T O Select from list
requirements
Moisture requirement O List T O Select from list
Sail type O List T O Select from list
Ultimate height O Number m T O
Ultimate spread O Number m T O
Years to ultimate height O Number yr T O
Foliage texture O List T O Select from list
Foliage color O List T O Select from list
Planting Foliage shape O List T O Select from list
selection data Flower season O List T O Select from list
Landscape Flower type O List T O Select from list
plant Flower color O List T O Select from list
Winter color O List T O Select from list
Edible @) Boolean Y/N T O
Scent O Boolean Y/N T O
Growth rate List T O Select from list
Performance Effective life Number yr T @)
Toxicity Boolean Y/N T @)
Carbon capture by year Number | kg/yr T O
Sustainability Carbon storage Number kg T @)
Class Oxygen production by year Number | kg/yr T O
level 1 ) Expected life @) Number yr T @)
Operations and
: Warranty @) Text T @)
maintenance
Operations and maintenance manual O Text T O
) Product name @) Text T @)
Naming
Product number @) Text T O
Overall length @) Number m T @)
Dimension Overall width O Number m T O
Overall height @) Number m T @)
Intended location O Text T O
Installation — -
Application environment @) Text T @)
Landscape Material Text T O
fadility Performance Finish Text T O
Reaction to fire Text T O
Embodied carbon Number kg T O
Sustainability Responsible sourcing of materials Text T O
Responsible extraction of materials Text T @)
) Expected life O Number yr T O
Operations and
: Warranty @) Text T @)
Maintenance
Operations and maintenance manual O Text T O
) Product name @) Text T @)
Naming
Landscape Product number @) Text T @)
construction o Overall length @) Number mm T O
Dimension
Overall width O Number mm T O

F
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Table 7. Continued

Application Data category Element attributes® Required | Expression | Unit T/P | Induded Notes
Overall depth O Number mm T O
Dimension Area 0 Number ' I
Volume @) Number m [
. Intended location @) Text T O
Installation
Application environment @) Text T @)
Material Text T @)
Landscape | Performance Finish Text T @)
construction Reaction to fire Text T O
Embodied carbon Number kg T O
Sustainability Responsible sourcing of materials Text T @)
Responsible extraction of materials Text T @)
Expected life @) Number yr T O
Operations and
) Warranty O Text T O
Maintenance
Operations and maintenance manual @) Text T @)
. Product name O Text T O
Naming
Product number O Text T @)
Overall length O Number mm T O
Overall width O Number mm T O
) ) Overall depth @) Number mm T @)
Dimension
Units/m? @) Number ea T @)
Area @) Number ' I
Volume @) Number m’ [
Qass : :
vl 1 Type @) List T @) Select from list
evel
Shape @) List T @) Select from list
) Color @) List T O Select from list
Construction -
Average pack size O Number mm T O
Landscape Units per pack @) Number ea T (@)
pavement Unit weight O Number g T O
Material Text T O
Abrasion resistance Number mm T O
Durability to freezing and thawing Number | kg/m? T O
Performance - -
Slip resistance Number SRV T O
Albedo Number T @)
Permeability Number | mm/h T O
Embodied carbon Number kg T @)
Sustainability Responsible sourcing of materials Text T @)
Responsible extraction of materials Text T @)
Expected life O Number yr T O
Operations and
) Warranty @) Text T @)
maintenance
Operations and maintenance manual O Text T O
) Product name @) Text T @)
Naming
Product number @) Text T O
Irrigation and Overall length ) Number mm T )
drainage . Overall width O Number mm T @)
Dimension
Overall depth @) Number mm T @)
Diameter @) Number mm T @) Pipe line
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Table 7. Continued

Application Data category Element attributes® Required | Expression | Unit T/P | Induded Notes
Dimension Volume @) Number m I
) Intended location @) Text T @)
Installation — -
Application environment @) Text T @)
Fluid type List T O Select from list
Fluid temperature Number c T @)
Performance —
q riation and Fluid viscosity Number Pa-s T O
ti
ass | maation 8 Fluid density Number | kg/m? | T @)
level 1 drainage
Embodied carbon Number kg T O
Sustainability Responsible sourcing of materials Text T O
Responsible extraction of materials Text T @)
Expected life O Number yr T O
Operations and
) Warranty @) Text T @)
Maintenance
Operations and maintenance manual @) Text T @)
a. Element attributes selected from KBIMS and PDT of Landscape Institute
b. T/I: Type/Instance in BIM authoring software
Source! buildingSMART Korea. 2021; Landscape Institute
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