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ABSTRACT

Overseas landscape practices have already benefited from the awareness of BIM while landscape-related organizations
are encouraging its use and the number of landscape projects using BIM is increasing. However, since BIM has not yet
been introduced in the domestic field, this study investigated and analyzed overseas landscape projects and discussed the
positive effects and implementation of BIM. For this purpose, landscape projects were selected to show three effects of
BIM: improvement of design work efficiency, building of a platform for cooperation, and performance of topography design.
These three projects were analyzed across four aspects of implementation methods: landscape information, 3D modeling,
interoperability, and visualization uses of BIM. First, in terms of landscape information, a variety of building information
was constructed in the form of 3D libraries or 2D CAD format from detailed landscape elements to infrastructure. Second,
for 3D modeling, a landscape space including simple terrain and trees was modeled with Revit while elaborate and complex
terrain was modeled with Maya, a professional 3D modeling tool. One integrated model was produced by periodically
exchanging, reviewing, and finally combining each model from interdisciplinary fields. Third, interoperability of data from
different fields was achieved through the unification of file formats, conversion of differing formats, or compliance with
information standards. Lastly, visualized 3D models helped coordination among project partners, approval of design, and
promotion through public media. Reviewing of the case studies shows that BIM functions as a process to improve work
efficiency and interdisciplinary collaboration, rather than simply as a design tool. It has also verified that landscape architects
could play an important role in integrated projects using BIM. Just as the introduction of BIM into the architecture, engineering
and construction industries saw great benefits and opportunities, BIM should also be introduced to landscape architecture.
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Table 1. The overview of the selected BIM projects
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293 o] o|FIAL Y £& 01, G, m2elols
57 Folth 97 A8F QAL 918 vgolaiel 2]

£ A9k, w5277+ 3] (American Society of Landscape
Architects, ©]8} ASLA), 4=+%7383](Landscape Institute,
ola} LI) 9t 35 %7713 3] (Australian Institute of Landscape
Architects, ©]3} AILA) E ZA} HIE sHdste] 27 344 ¢
3129 BIM 95 98t 53 53 HES L, 11 & &
gt 27 ZRAE A E AR o)F sl 7 @3olA]

B EA g FEA, SkeAd, wadE, JAREHT &

QIE, BIM #& Wi 279 =3 37h 395 5 ot
ARE xRl 2ERIAAM AF BT A, 2414
o= AUfE BIM AHIES BAE FRAN, AL S8, &
AR AN A I ARIEe] BAERL, o] FolA A3
AN =8 AARTFE 2wk Y 739 vhd, A3HA
AeA el ge Fdolgte Al 7HA¢] BIM =985 Ho=
x4 Z2AES AGFrh(Table 1 3}x).

A A AHlE v Arnold and Porter Roof Terraceth.
ASLAE AF7HIF919 3] (Professional Practice Committee)
o BIM Working Groupe 24312, EAH0 2 BIM =Y

Project Country (location) Main effect of BIM

Project type Client

Contractor

Arnold and Porter The United States

Roof Terrace (Worthington D.C.) Work efficiency

Amold and Porter

Garden design . HOK

(Private company)

Queen Elizabeth The United Kingdom | Platform . Olympic Delivery Authority .
Olympic Park (London) for cooperation Public park (Public organization) Arup, Atkdns efc.
Victorian Australia . Victoria state government + AquaSure .
Desalination Project | (Wonthaggi) Topography design Infrastructure (Public-private partnership) ASPECT Studios
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Table 2. Features of BIM and BIM effects in landscape architecture
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Features of BIM

BIM effects in landscape architecture

Information on various

properties with 3D models | + Accuracy avoiding many errors

- Automatization in conducting documentations, specifications, quantity take-off and cost estimation

Work efficiency

Interoperability of data

+ Information reuse through the process of landscape plan, design, construction and operation
« Improvement in communication among various contractors including clients

Platform for cooperation

Parametric modeling

+ Producing customized landscape elements with parameters and rules
- Advantages in manipulating topographical forms based on cut/fill, slope and irrigation

Topography design

Source: Eastman ef al, 2014: 30-34. Author edited
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£ 7He Sl ZAAARCk] dAEE S5 & Utk AR, 273AQ B F53 Heste] AuRH HOKY 27|
BIM¢| 9utd EA3} =] a3E EZ BIM Ao 22 & o] ZRAEZ 93| Revitol A 71EH 07 AR =
2o 7 FQ3 FJEES dsle] BEEH (1) 2AARY] ¢ 27 245% Family” 2 A2 th Khemlani(2015)E Z#HE,
S Adste] JHO U, 75 9 84, (2) 3D BY A% 238, Edga xF 5ol AU, olES ¥dol &
o] SHolA AZEgoje} 54 T &4H, BIM 53EY 448} 37 3D FEHE A A A ge 83
A3 A, (3) o8 SEe AHste] doly iz = ZOIGAN, dot WHEY U ARF OE ZRAEXA] X
w3 JE 28 Y 3, T83 (4) BIM ZEe] A1ZH &0 AM £ 9long A 84S FHIANZ F 9
&8 SHA Azt B2 g B i o R A Er o] S Aolgtal Yok I B o] ZRAEA A2 FHS B
S A7 v AA ALY BAEESE AREEHATH deste 5 AEAAIME HHCZ Revits A}%o}fﬂ A7
A, A2 9 2 FFE 52 As2E AT A

. Z=H=0t0f|M2] BIM Al =M th(Figure 1-dsh e #32).

&4, 3D B9 Ao S AHHY 7|2 A5E3 A

1. O/= Arnold and Porter Roof Terrace W F27} ofH] RevitO & A2 wjiel o] Zes 79k
O Z7AAE Revitell A o]FAR T 24E 9gt A &

Arnold and Porter Roof Terrace(©]3} o=t il ZE 24 Edoje] FA7F AR ke, FAE e Z]ac,?)r H]5+4
)= 94" DC. &A1 WEIAL A= 105 XS H 4 7] ZlEFS = oM 2AQAEL Revite] AS ETE
O_n]

gk Aoty o] ZRAEZS Sy HOKO Brandon -% A3 243 707 “ejyth LandArch BH\/[JJr«] =

Hartzi= LandArch BIM3#¢] QRS F3] ZHelA 47 3k QB Hartze A¥ES tHFe A2 27 Rl
o EHAYO B8AS =ol7] S8 BIME HeAoE 3 2 olds Fol AR o] Al AgH LqtE 39 A
3 o g, 71= oD AAHRezE A JTEy, L Revitdll A AlgF+= vl=H(Floor) & Sub-elementsS &8
ANE, AW WA B Bae 270450 QudE 24 ool 94T, 299 FoE AR ol Bead 4
AEE /PR A&sof ot BIM Y2 AA% & AMNe EHE AFoE ARG Pok =9 v %EY
Aol B33k wHo] Ag AFHER 979 adde wY F e S $18) Revit®] Curtain Wall &5 AHE§HO 24
AT Yk, o] ZeAEE A9 BIMe tigh 53 2 71E ASwo] Ags] FHHEE HHTNE AFEA 2A
TF7F ARG A& o AT, Revito] AA 9 AF Hubel] A & 4 Atk okFigure 1-b%} ¢ #x).

I Adsto] duiEd A5 A, Aok

a: A general view on the roof terrace b: Undulating terrain using warping command ¢ Glass guardrails created by curtain wall tool
TREE / SHRUB / VINE SCHEDULE
o Cuantity | Code | Latin Name { Common Name | S I Descnphion
LR ] BU Buxus x 'Grean Mountain' BOXWOOD 18" height  [Full and matching, shear to 18" width at planting

9 ce Clematis x carmanii ‘Blaaval' EVERGREEN CLEMATIS 2 gallon \Grown a5 Vine, not groundoover
2 CE (Carcis canadensis REDBUD B' height Full canopy
14 IF llex ‘Fastive' REDHOLLY 5'height  |{Full and matching, shear to 24" wadth at planting
2 1] Lagerstroemia indica ‘Natchez' CRAPEMYRTLE B'heght  |multistem and maiching canogy
18 LS Lonicera sempenvirens ‘Major Wheeler' |CORAL HONEYSUCKLE 2 galion Grown &5 vine, not groundcover
El TJ Trachelospermum jasminoides ‘Madison' |MADISON JASMINE 2galion  |grown as vine, not groundoover

d: Planting plan e’ Planting schedule

Figure 1. Using BIM in Arnold and Porter Roof Terrace
Source: http: //www.aecbytes.com/feature/2015/HOK__BIM__Awards html
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APsp7|= AP, oo H 712 159
Revit RE& ZAEHAAM AlF wolr 3D 2HEDS A=)
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42 44 5¢E & 99 sk

A, BIM E29] A|2H4 &4 S0l
B2 wroke] Fejo| A ZejAlg o] o AFQ—EM “ﬁlL
o tigt oJs| & =oly, AN FEW S e 5 Ade] 48
= A cH(Figure 1-a #=). o]oll tisl Hartze Hgks 27 37¢
o] 717 z_% xhﬂl—tﬂ H;qgio Ei /\47:“01-0] o]}lz]q X]'Tri
* FAE FRHA oJBA A EE ¥4 FoE AME
T A=A BFA A HefFrojok v, ojgf Rde] 3D F
*lE%% S3l AAEE A AT 5 AU FAlel
e} ATt FAEE Aledode E4HoR
AT LandArch BIM#e] <lEjRolA A

A= Queen Elizabeth Olympic Park

A 9] Queen Elizabeth Olympic Park(o]st dd 2dgl¥
D) E 20129 HHE SHIA7ES AL 201430l AN
et FYolth(Figure 2-a %), ¥FAE Y /3]

(Olympic Delivery Authority, ©]% ODA)o|H, nfAEZH:
EDAW(& AECOM)ol <l 200613 A& ASt=U 1 &
LDA Design} Hargreaves Associatesoll A A2A9S 45}
of AAE % 5§§EEB1 Arup3} Atkinsel A 39 F53 53
S B9t AYS FYstEA 244 0E BIMS 43t
Landscape Institute(ZOlG)L 9 AR AR 34
29l BIM ZZAER A2 21 ofUUA R AHold ol
wel S B9 A, TR, EE BYE FEEeR
A BIMel| oJgt 98¢t FYS HoF 2 Al B3t
(Figure 2-¢c &%),

AR, 273RH F53 Adete] AoEH L 3 24
Aol AE 3 274, B, 7|9AlAC] AE tds dAE
Foglong ufs oFo] AMARE =1 A& Agsi= &

aRHo s ZRAES Aeer| s FHAQ AAFEY]
o] o] FojAt} May ef al(2012) «]3}‘3 %’-

o} Algo] A FelE o] AR Wk d3 JEE
0] Ay WA AR QUOIES F IS *’a 718k GIS 4
A7 e, = ATHFigure 2-e #5).

Turnbull(2012) el &Jsts 27, B, 7]¥kA]AdFofel| A 2D
o] 53 CAD Bdl S Algste] AMHAYRE 15t 977
of AAAYE T2 Arupd Atkinse 2 SHeFJAA 25
of 3 CAD BEd& AlEstes 8, /il Bds =
sto] THE 5% RdS A th(Figure 2-d Fx). o]l o

=

fjd

rir
of

¢ A visualization based on BIM

d: Screenshot of 103 bridge from 2D CAD
model and an actual spot photo Viewer

e Screenshot of web-based GIS Site Investigation

Figure 2. Using BIM in Queen Elizabeth Olympic Park

Source: http://learninglegacy.independent.gov.uk: http://www.arup.com/projects/london_ 2012 landscape_engineering the olympic_ park: Landscape Institute,

2016: 6: May ef al, 2012: 1, Turnbull, 2012: 1
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3 Roberts(2012)= IT #9Y9AZ A4 = Bentley Systemel]
4] MircoStation] E%, :rL , BIMell gt Az Eo]o] A
Zlo|AAE Al gl AM-S FEFOEN AT 59E
o] FA, olE 3 PAEERNEH Td Y xS IS F
‘El‘}iEEl ek

‘6:]}\]-2. e 1:}% Ugj:]_o] ;q]xl—ﬂcm;]. 0]7-10 ZDQ] 23} CAD
2a 3= W@rhe] A0 2 Timmis and Wan(2012)9 2]shd 7
717 AAE 993 dAES 72+ 3D StudioZ BHS A<}st
o AEPI, ol st B RIS S H(Figure 2-b
Fzx). oW Arupel|A 1 71uke] B AASH 3D APEES
AZste] Ao EN AF E7 IF IF T FES A4
LAEE ZHE F AAUTH Arup, 2013).

AR, 4584 FE9L AHste] AuRy FUg xue]
dole e Jre] F3E T3l AA 2 Al ZEAA A 2
gellA Aggt Yol o] FolFTh ofn| Arggh upel 7ol o
A= et AAEE7 U= 2D CAD B2 Micro-
Stationol|Al, 3D ®d 3D StudioolA ARHROEZE 27}
TYg 2| dolH7F YAEUTE B3 Roberts(2012) 0l
ol5tH ODAOA =+ JHEF BS 1192(British Standard
1192) & &8t AAES FFs Fozn A-4HH 1

1258
o

=

T8t o]Fo At BS 1192 CADel ¢Jst AE 5 ol
ARPR A, NE, FAS B P o
24, Wel8l] 13, £7, dolol, wBol B

7]

lLl l‘-l)l

fru

s
ZERE

259 288
AE M I3 Aol e FAF Aoltf, 1E w3l
el Addole #A57HEngineering Data Repository) ©]

n#E =Y, A {3 A28 (Document Control System)©] <
wo] FH B84 At o] FAMTL HIh
7|1M FET A RF7re] A, A, Al A g
"1 z277ke0] FES FAYAES 283 Fese 9
< k= Aotk ODAZ} Arup¥t AtkinselA HEElF %=
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Figure 3. Using BIM in Victorian Desalination Project

Source: http://www.depi.vic.gov.au: http://aspect.net.au: Wallis and Rahmann, 2016: 28, 31: Petschek, 2014: 248, 249
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