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A Study on the Effects of BIM Adoption and Methods of Implementation
in Landscape Architecture through an Analysis of Overseas Cases
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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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gon, A gAML 244 F5S YO 2H BIME 48 27 ZRAESo] Frlsle AT 1y oA
S 2AROFIME BM Q0] o] Fo1AA 3 9leHR, B Ao A BIME 8§ 27 L2AE A& 24,
£4510] BIM E9o] mE E7o F4NE =8 Ak o 18l Al 714 BIM EQaR HAGTE £84
B, @Y A H, AFAA Y FE FRE BelFE 27 ZRAESS AT, o5 HOE 2ARR 15,
3D 29 A, Pi 84 32, BM 2de) A2 Sgelett vl 7 S0 BIMel #3UE dinsin
A, 2AAR TE] FUA AR ES AR A3 ANED $5 5 AT 2R AERNE VAL 5 2E90S
A4 BEC] 3D 2ol 1122/} 2D CAD ﬁéélﬁ?n T B4, 3D 29 A% AWEE 209 A $5L
A 2 F3E Revite 2 RIS, Al S34e AP S Mayash 22 74 3D BUE =72 RAYI
T FREDE Hopd RS Algste 71402 Wik AESY, AFHOE o) 55 TS WAL A%
ok AA, ozt HlolH 9] Fuegde v Zule) wds), Adolet o) Mg e PH HF0] £ T ol FA
T, 018 EWE A4FHE FRate]l §US ERATE YA, 3D RIS AdSgo Ry FeREe A% S, AAL
o] A7), tiF FHIF o] FAR T AIEA S ol BIM2 U Ererlin AAYF- 84S =0l Bt
U ERSE ZRA2AS & F AL, 53] 27471EC] BMES Z43 53 ZRAENAN F23 4TS F517
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BIM(Building Information Modeling, 13} BIM)2 AA%E %3 BERS 4102 BIMo] HHAglE T glong P 3
of X A ES] EEA, 7154 544 tig AR X Est FAA B 5 s WA ABAS AT Y= 2AR
8, 3D Rdgste] AMG o] thFet Fedatse] AEEe A4 ofoll Al o]33t 2L 9w Seuke 9tk
A7) T L ARE AL T AL 7 Y=F s ole] tiaf Flohr(2011) = 948 ZEHEE sk 14
AFHAE AAFHKim and Son, 2014). ©|=, 3F, E-H¢ 3702 olrlr] 9alx AZEF} Hx) 7o) g o]Fe]
SAIAE A Aol M BIM 2443t A8 & waL 9ler, o Aok ghpal FAstHA, of g WEA A o]n] FAAAH

F Al A8 Alskal ik ool Wl McGraw-Hill (Integrated Project Delivery, IPD) 9] ©]#-& 7123 BIME £
Construction®] g+ ZAE Ao A= A5 xpell A BIM 4] Tkl Qo o] HAN 2A7VE] Yo EH o Hrhil
= A2 Qe e AR tE 7AA 558 A4S, g Goldman(2011) BIME AZEg ol AdZ o] &
ol BAsl7] sl AAl 9 AlFAEe] BIME €88 + A Eﬂoﬂf\i BIM2 7A%g 93k o)1, Z7o= wA] =g o
EE EFS FA 9o, O EEYYE AEE Yk £ Azl REES BHA, BEA A BIM ZEA| 29 o]H&
B, e S X3 Al 3 ARk F heks ARl Az Qe dSellA BIM Sk AlgE Hol7] wjol
st =2 ok eH(McGraw-Hill Construction, 2014). BIM= =43 2AQAE> A4 ke 7kl 134 X

BIM®] o2} 71A] o] 3} thefst ZRAE A & 7Hs S ZAYAES TEE Zlolgtal itk Barth(2016) & 7]
AollE EFatal, Z7wolAe] BIM =92 =2A X8y Folup WA 9] BIMol tigk 27+t AFAglel BIMe] -¢4lls
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A7ksel 44 ARE BIM 9ol ohel, 24 FdAE

T 9tk LIM(Landscape Information Modeling) 2] B4
7473+ Ahmad and Aliyu(2012) ¢] S+Z B)%ste] BIM
91 IRCS} OmniClass®] EFAAV NN A&} 24 5 =
49 8 7FsA S A3 Abdirad and Lin(2015) 2] 9+
o] I dlo|t}. Ed LIM H& SIM(Site Information Model-
ing) 9l it 3l = vF T AT 27 #H 9|
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Table 1. The overview of the selected BIM projects

o] 913 BIMS| 2ubs £43t o714 s =Pt
ES f58 K, o] AFES HoiFE tuHd 274 2=
HAESS Agsle] o5 tdor 24 E 75, 3D Rd¥
AR, 4584 S5, BIM Bd) A7H &4oleke o 7}
A ZHel|A] BIMS] Ay S dujrgich

2. AT Y

A = 2AAA NN 2 s e AFE EA
ERge R AT & slee =o] 98l BIMe
el g FAATE AAF. o8 Fal ARk

M =

jei)

wo, o
Jury

-

)

=
>~
(]
ook 2 4w o

= d Z73EokIM BIM =9 91
A g0l o] FAL e 32 v, G, 2d0lg
5 Folth A7l 4 Ag< flsh vgeldd =24l
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Architects, ©]3} AILA) 2 ZA} W91 E dHdste] 27 #d §
3159 BIM =95 st 853 532 HES A, I & &
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270 BIM AHIES BAE SRAN, AL E23E, F
P A FAeA I AR Sl B, o] FolA A
TN =0 AAATF] AFsh A9 #7490 v, A3
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glus;crir;f lgjieth ;[Ejninésed fonedom Eolf ti(;f:;eratiorl Public park ?Pl’ira?icoze;gz{ioﬁ?thority Arup, Atkins efc
Dot Prset | (Vg | 1000 detn |ttt | it S0 SIS | ASPRCT st

54 312x7sIEX| M| 45 15 (20174 22)



atiRIA] #MS S8t ZZEEOMIM| BIM Eant 3 Adidiof 25h o1t

FHIBEY =, 2015 11€ 7H3¥ Annual Meeting and LI+ BIME AAE9 A4, Al 2 & 3AA AlZA
EXPOSIA Al 7§¢] BIM Z2AE Al S AANH. o|F v AL ZEH ARE 7N R ¢ FoE ZEA A 1A
=+ A&7 3] A} HOK (Hellmuth, Obata & Kassabaum) 2] 9 AE2l 3D U%]E‘:} ARE 7Adste Aol Fo38t &
A" DC. AFt-4 Z27"olA AAS o] Z2AEE BIMS & o, ol AZEof golE 273 uEF AUNYL] o
o] AT 284 Y 2 ZHIE HoF3eR HopllA 1 7HL§ A&l 7}‘—5‘{3 BIMZ $A44RE 23t

2 B A7 A WA AR AR o] ZEAEE AR sepi e FdE} 4o -84 0lehe SR V1€ RE Y
BIM AAH3(HOK Annual BIM Awards Competition) 2| R R e —5‘*%% A AtH(Eastman et al,
UYL B2 TZAE $HRE Zatzlo|t) 2014). AA, 3D Aol thet 5814 AR o} 7}21 SE

T #A Algl= 9= Queen Elizabeth Olympic Parkth LI A 284, AEFA, $93Y 59 SHHEE FE F A
A 3 W BIM Working Groups FAste] 2380z 4, 0|83 AWy} 9838 w3 F UEE HolE e An
BIM =9 ZH]E}T_ o)tk 2016 3% o] T1EA TBIM for SEAE 7O St Al IAHE &AJo] ofd WMl T}

T

Landscape; & & %b ), 61714 o] ZRAEE BIM Al 2 2P| (Parameter) 9 sl 2ol oJs] &5 sfHE

AFAT o] LAEL I YEoA HoJF BIM AL g RY S A E,
Level 291 oﬂdguq ZAAEIE0] EE 2 7ukA) M)A olgg BIM®| Uuhzx] 54 ZARokIN tadt 22
AA RS wol 298 Qa8 el FYPS o]T 2L BIM® =Y&FHE 7FsaAl shrh(Table 2 #x).
BHH7)E o] FoB2 T wx ARE AR AR, JE3HE 3D Rdg S8t ERAE 2 A4, AF
Al WA= S5 Victorian Desalination Projectth. AILA®IA SR A, A 2, Al AZEE S TR Aol Ak
+ CPD(Continuing Professional Development)E %3] BIM S o, pAo T 2FE PRI WA dEsia
AR BE ®ety vl Victorian Desalination Projects HHEA Q] B A2t YO R HH AAlo AQEE Al
AILAIA 71 & 3k= Victorian Landscape Architecture Awards Zol5ol dAlef HaEH AA el a8 712 7 9o,
oA 2 e AEO R 20129 E o Research & Com- e, HelE ) dsefds Rs 279 Ags dA
munication A, 201695 E Infrastructure 2ol = 1T EY T WA 2RAZAN YHH N2 ABEd
AT o] ZEAEAN Z7A7VS0] Thrs 27+ wet) T 3, HEAHE Xl AF B T A Fopoje] AR
HEES 343 v EY 29 2 (Parametric Modeling) & S T d8d 97 2834 91 @l viadn, ol
[e]

olastel NPAALS FAPOTE B A7 A WA Az =

ARG e H AR J2g AEES B3 ZEAE.
olg o] AAE A9 A ZAbe} BAS ga) mz 4 FHIRSSG

AE F A, WA AR DA 7B T2AENA AL AR, s Ee Rdds 88 AT 23& s

~mEge] Bl ABES 2rjxos sgan sy b THUIHE WEHSEN REY 24 24 golied

ABE QPATAA £2 BM EQL A% vl A4 gmer A0 RS f7lsela S QIS THE A

EARR T4 D BUY AL, AEOSY du B ey 0 o /I SIS YA e EE AT

TS Bl S SHTT a2 ey Bejo) olo] W YRR AN
w59 AR ek T FEE et HuE @
T S’,ll Ao FA A HolHE Mg/ AAEH. ol &

Il. BIM2t =A 3 2D BW 9FE A7} o104 3391 AGAA A

Table 2. Features of BIM and BIM effects in landscape architecture

Features of BIM BIM effects in landscape architecture
Information on various - Automatization in conducting documentations, specifications, quantity take-off and cost estimation

. ) . Work efficienc;
properties with 3D models | - Accuracy avoiding many errors v

+ Information reuse through the process of landscape plan, design, construction and operation

Interoperability of data . L . . . .
« Improvement in communication among various contractors including clients

Platform for cooperation

+ Producing customized landscape elements with parameters and rules

- Advantages in manipulating topographical forms based on cut/fill, slope and irrigation Topography design

Parametric modeling

Source: Eastman ef al, 2014: 30-34. Author edited
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£ 7He Sl 27AARE] dARE S5 F ok AR, 27780 753 At 4y Ed HOKe 2449
BIM?| ubd £43 £9la3E Edj= BIM Ado 42 < o] ZRAEZS 93 RevitelA] 712H0E A|FstA e
2o 7 HQ3 FEES YLl g—%s}?i (1) 2348 7+ ZZL2ES Family” 2 A% Khemlani(2015)E SHE,
3t Adeted AR WE, 75 3 281, (2) 3D B A% 2439, Edes, 7 Fol AZEAE, o5 €Yol &
o] ZHoA AZEQOS B4 & %}%“é BIM &%=2d AARBe s 3D e 2 Asle A A 28-S 238
A3 #e), (3) Ao Fudl ddste] deoly EU T ZOIUAR, At T YH A5 bE ZRAECA A
w3 AJH wFsk ) A4, 23 (4) BIM BE ] A7 207 ARST £ OHR AA &S SUSZ £ 9
&g SHlA Alste] 52, g 5 o E Aed o < 201 Aok I& K3 o] ZRAEA A4 FHE B
2 A7 the A AHS] EAFECE ARCFHIT ddsle 5 AeaddMe MO R Revite AHEste] A7)
AL, A4 9 9 TR 2 AR AU A
=x7iE o A CHFigure 1-d9} e #2).

. ZSZO0RIMS] BIM Al Z4 =4, 3D B A 29| SHelA duEd 7|2 A5=3% A
1. Ol= Arnold and Porter Roof Terrace U 27t olu] Revit® 2 A7 wf o o] E_@—% 71
L2 RAAL Revitell A o] FAHnt 24s A% AR &
Arnold and Porter Roof Terrace(©]3} obs= 9l ¥E A ZESO 9] AL A== 7hed|, 88 AYH vt
B9 YAHE DC. 2419 WEIA} AL 1024 98 ) o f2l 7tEdY § d9F 2ALAEL Revitd] A% =TS
EEa Xé%om. o] ZAEZ 9udld HOKS Brandon — = Ad3] &4% Aoz Eaiwu} LandArch BIM3}te] 59
Hartz= LandArch BIM#9] QEIHE Fal ZHHA 44 g9l 1‘rr°ﬂ"1 Hartz= A¥S tie A2 274 ZAHA
9} TR T84S =o]7] 93] BIMS Ao Z 43 £ oy e F9| SR 9] 4$Joﬂ A AFE Eo] A
37 oty AYP. 7|12 oD AAA o RE WA slEgY RS Rev1t°ﬂ/‘1 AF= = vHEH(Floor) o Sub-elementsE €&
TIAE, AT HA 5 e 1734%:3‘3 Yo 9 % atod $HIRY, Ry Foll&= AFE FolE FEat A
AZE Ao 2 A&3)oF o), BIM £9o2 A9 = AANE EHS AEo 2 ATy Yrp EI 1= wEy
Aol Baet THo] AHE AAHERE 7o a8AS =Y 4 1A YL 93 Revit® Curtain Wall E7E AME-3to 24
AT Pk o] ZRAEE WA o] BIMd| thek 583 2 71E gl Bgs] FgEEs HERAE AGEA 24

T7F AN A ofAIE Revito] AAl B A Akl 24 & 4 ddoky Aek(Figure 1-b9t ¢ %),
AHEECH, Tt 2 S4S 7T AR, F5-84 3 Bdste] oy A% AW, 27k

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
¥ ] 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
r 14 IF llex ‘Fastive' REDHOLLY 5'height  |{Full and matching, shear to 24" wadth at planting
,55' 2 1] Lagerstroemia indica ‘Natchez' CRAPEMYRTLE 8' heght multistem and matching canogy
Vo, Yl Yy THISr Yy YEe | 18 ] Lonicera sempervirens 'Major Whesler |[CORAL HONEYSUCKLE 2 galion growm as vine, noi groundcover
Sl E 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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BE ANGORA AT FES oIF

o Sj3kl Bol B £Ra] ol AUALAE Rt
AW ARAL, o) 2AFE ALHE 7% A5
Revit 292 A%He|4 A% Wobd 3D 24mdS A543
o meh o] 2PEH TEAES AF BAYN BY &

dz g4 82 F Ak gt

YA, BIM Z99] AJZH4 2§ SHel|A] AuEH, 3D 27
TS A o] Fejo A Zejale o] e ARg-Eo] At
o gt olal & =olal, AT FE S W 5 A &8
= AtHFigure 1-a #x). ol tlal] Hartz& H2hs 27337
o] 71—7 }__0_ z]—HLsO:] H;(]oﬂo =, )\-173”0]-0] o].Q_;(]._J Z]‘Tri
T,Ci_ %/\ o z}ig].td,\-] o]rﬂyﬂ }\}ZJ = :Lz% 17].0; A]__Q_E]
T AEA WFAA BojFolop g, oW Xde 3D F
1555 58 AACEE Fgs] Agd AU, T
A2 EH9 A7 FAHE AlEHIAE EHHOE
18k 4= AT LandArch BIM#Ho] Qe Hol A Mgt}

>

pN

Al

o= Queen Elizabeth Olympic Park
Y1) Queen Elizabeth Olympic Park(e]3} 8% 2%
A= 20124 AMFE SHYA7NAE A3 201430 A
sk FAolth(Figure 2-a #%), HFEAE 237 /L3

(Olympic Delivery Authority, ©]% ODA)©o]™, m}~E|
EDAW(E AECOM)®l <¢J&) 20050 A& A=At 1

LDA Design3} Hargreaves Associatesol A 5\_/\]“9‘ T
of AAE AggPon, Arupd} AtkinsollM 29 @G53
S B3t AS FsiEA AR BIM—% 443
Landscape Institute(2016) & 39 ZAAIE AHa+5H

221 BIM ZZHER Alghg 21 ofJAARE A ojd HFol
s, 59 Bds

% 4ov o

O:

of| ¥ m
Lﬂm

—ﬂh'ua

we} meis BES A, T FEgO
A BIMe 93 989 BYL BolE $L A B3

(Figure 2-¢ &%).

AR, 2AAE =53 Adste] duEH Ut 39 24
ARl A5 274, BR, 7] A9 E g dAlEol
Folgornz Wl "H AEAARE 74, A%, Besle 5

adHoR ZRAES ATjel] S8 SHH AR 7
Zo] o] FolHth May ef al(2012)l ¢lahd ol gk A7
gk Aol o7l K E o] FAR Wahs A8 HHE YA
20| AlF B AH JElolED 5 A=F § 7] GIS A

A 7E e 2= Ak Figure 2-e 3H2%).

Turnbull (2012) ¢l &Jsld 27, ES, 7IWkAJARofel A 2D
o] 53 CAD Bdl g Algste] AMNAYEE +E5I) 9737
o] AANALS T ArypH AtkinsE 7+ steFLAAA 2F
o] A CAD FES AZ3EE 3y, /f)e ReS Jx
st 2HE 28 29S8 At Figure 2-d %), o]l o

¢t A visualization based on BIM

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

e Screenshot of web-based GIS Site Investigation
Viewer

Figure 2. Using BIM in Queen Elizabeth Olympic Park

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

2016: 6: May ef al, 2012: 1, Turnbull, 2012: 1
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3 Roberts(2012)& IT #39A 2 X4 % Bentley Systemol
A MircoStation®] =, T2, BIMol| thak AZEgo]o] HA|
Zlo|AAE Al gy, AF-S FEFOEN AT 59E
OJFAUN, o|F 3} AAEERE @ oY x9S 4 F
AT gk
EA4, 3D Y Ao SHA AHEH A5 3 A
Fds B2 T Bdo] AZHA o)A 2D F§ CAD
2o 3= W@rhe A0 2 Timmis and Wan(2012) ol 2]k 7
N AAS 993 QAEL 22 3D Studio® ZHE AZs
o AZYI, olg Tt TY BdS sHIATh(Figure 2-b
Zx). oWl ArupellH 1 7] Hho] F&= AAlek 3D A FRI-S
AZste] AN A5 EE WE 12 5 TR A
[AES ZXFT £ ﬁ‘:}(Arup, 2013).
&4 gH 9} Aol AuEH FU 2ol

-

AR, 458G
doleist o] EFEF Fal A L AR ZRA2 A B
oA A8 Hgo] ol Folzrh oln] AR Hsk o] el
QAZE) ThFs AR/ EAH o] 2D CAD B Micro-
Stationol 41, 3D B9 3D Studiod|A AF=HeEZ 7hz}
FU% Tl dolest A4 £8 Roberts(2012)°]
o3t ODACNAM G=F HHFEF9 BS 1192(British Standard
192) 2 2530 AAES FEP Fo2A 244N B
E3p7} oSO, BS 1192 CADAl o8 A1 £tk
AR AN, WE FAS B P O Iz
24, olele] B, 7, dlelo], wB vhe WA x2

N
02
:

0
J
r|
0
ol

Ao qezt Al tha) F4F ol 1& w3
Aol AAd o] #7337+ Engineering Data Repos1tory)°]
ntE ] 7, AF3E A1 228 (Document Control System)©] &%
wo] JHO g8 A7t o] FARTY Ak

3714 F5T R Ry 7re] A, A Algel A oA
oA ZA7FE0]l B FAYAES &l HEshke o
32 k= Aolth ODA7F Arup# Atkinsell A tlEElF %
771 landscape engineer) 5] & 245t AlY 27]
HE 79| 24 g3l AAAAE A3, viaH
FdF BEE 2 g, ZRECF 5 7INAA ARIE #E,
Agsls 4TS Y H Carmicael, 2012: Arup, 2013).
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Figure 3. Using BIM in Victorian Desalination Project
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