S22 HSIEIA| 53(2): 39~52, 2025. 4. PISSN 1225-1755 eISSN 2288-9566
J. KILA Vol. 53, No. 2, pp. 39~52, April, 2025 https://doi.org/10.9715/KILA.2025.53.2.039

AlZEd T2 a0 olof= 0|85+ 2 BIM BHlo| a|d ZAHE
- BSRUCH| ST TR MY ARIS FH02 -

Logical Quality Check of Landscape BIM Models Using Visual Programming Languages’
- Case Study on Calculating the Amount of Stormwater Management Facilities in Apartment Complexes -
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ABSTRACT

The government has recently prepared the basic and implementation guidelines for BIM to facilitate the full
adoption of BIM in the construction sector, providing methods and procedures for the creation, delivery, and
use of BIM outcomes. Although the landscape architecture field still faces challenges in adopting BIM as a
specialized discipline, it is essential to prepare application methods and practical techniques to prepare for future
guidelines. This study provided the basis for using VPL(visual programming language) to conduct logical quality
checks, a critical procedure for securing the reliability of BIM data, and proposed a method for performing
quality checks through the development of an algorithm. In particular, an algorithm was developed using
Dynamo for Revit to address the complicated calculation process required by stormwater management systerms,
which involve attribute information from various BIM objects and quantity take—off data. The algorithm was
then applied to a landscape architecture project of a residential complex. The BIM model for the site, including
terrain, the partial and spatial objects of infiltration, and utilization facilities, was constructed. The algorithm
was executed to perform logical quality checks on the adequacy of stormwater management system quantities. In

this process, it was confirmed that the calculation was applied accurately by using the BIM-based algorithm
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and that the following advantages were achieved. First, the results were updated in real-time by re—executing
the algorithm as the quantity was changed by modifying the arrangement of the parts and spatial objects of the
BIM model. Second, it was possible to perform integrated calculations by collecting various category—specific
objects and attribute information of the landscape BIM model and quantity calculation data using different units.
Third, it was possible to apply consistent criteria in logical quality reviews and exclude different applications by
utilizing the attribute information entered in the parts and spatial objects of the landscape in the BIM model.
The significance of this study lies in providing the starting point for applying domestic BIM guidelines in the
landscape architecture field and suggesting a method to overcome the limitations of BIM authoring tools using
VPL. In the future, it is necessary to promote the use of digital design tools that have been lacking by creating
customized algorithms with VPL for specialized and specific design work in the landscape architecture field and

sharing and accumulating them as open source.
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BIM(building information modeling)& A1€] % A, ALzt fAlgee] o|27|7k] AVdEe] A AYoliF7lEet
TS JRE Foote] LEo 7F SAM ALY oart SRt oR JUT 4 s Aok o]
H=EWSE, 2020). BIMoA mpie 7oz z7 BIME 2Julsk= LIM(landscape information model)o]2k=
o7t QITHAEST} &8, 2014). o= T BIMo] 715Eop] dg=le] AEESIH A7je] HRu=o] A
W 27wkl AgsiA 53t 8elgith. @k= BIME] Zidat 21AAle] 2% Qe ke 9 Qlxe) o

2, gt Zep 5ol gfelo] A8=w glow, 7 Hopujrt M o] gofE ARSI §iA] 9l ofe] X7
A% BIMolgRs gof7t 581 Sl FAloltt oiet, 27 BIME Aok AZES]o]9] Aok, dlofe] 7t A
So8HIe Sl e E—fr E/H 2] M|, 27 =Y vl Y, Q18] MY & BIMO| =Y 2 S43l

of of2] 7k ofetzse] & , 2024).

olzigt BIM 7Hd& ZJL o 5} | Slofl FEwSHo= 20208 BIM 8-S 95t 71292 252
o= 714419 BIM 712213, & ARGIITHEERE S, 2020). olofx] 2022deli= BIM A=k 2t |
5 28l digh i 2 A% F ARVIES it A BIM AR, & A AARE e ARt
5 ZAME EA] o ZPslo] FHSIGICHEZENER, 2022a). o] AWES 125 BIM Ho[HRERE 5=
Lol &5 AH 59| A=l FEE Slof BIM tlolH o] FHAES At 7wt W og efElojof ok
AIGEL et o] 23Sl Sfohd WA= BIM ARES WEshiA EEHE EH°} Rﬁ”‘}f’c} AXJsHoF of,
AR E7k= ol T BIM HlolH FEHE Ags okl WE Aol FHAEE asfoF gt E3t
PR AR VA FHAE 3 § AR HE 0] v 5 epapet 4 3178‘ ] ot AAls] 71e
SHeE Fo] QItH=EWE, 2022a). 9710 $827F -35loF k= BIM dlofe9] FaHE= thao] Al 7t
& ojFoliet. AR, A 7 W] Ei= o Bl gE 5t wRiE 204 FA4E, 24, W B
WAL A QARY Foll Wit =24 FAAE, 21 A, 2Q] S-St Peiste] agt BIM BHo] &4
A EA et JrEo] Hehy W dybde] diE S4dlole FAHE BRE Aotk

ol2{gt BIM dlofe] FEHES] 5] e 54 Wy} 25 WHOR o] £ 4= Sltk 54 W
A dVdE Al el Sfel BIM REloflA 213 ekIsk= HiolH, 2bsd e B4 7150] e &
TEolo]| oJeff AFgo& SRlok= WHolth. & 454 WHET 454 WS AR o Feold oF ¢l
o] FAHEES YL 4 glom ol _,_g&]h AR RS A £ gtk AEd EAAE S A|Yst

AnEQojR = ROAA| 7 S& oRE sk IMHES ATEo] WHoRt o5 RIS 4= Gl= |
HES ATEo], AP WA *474]5] GeAE ERIoks AR ERIg AmE o] ki
ATEQO}EE WAL delo] ARgstAY B EAPt -8R ATEolE ol AR 4= QIARE &
TEYo} AER] e A9 BAAE TS HER L35l AT 4 QTHIEERLEE, 2022b).
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Lejo] Z7pHog ittt tigo] FAHE} BIM RS Aok Aot Reld SShEolA olfoidict
W et A0l 35 HEE Wl 4 Sirk

ofefl izt sf2H o= BIM BEhe Ao 753 & FU ALESeolq BIM HoH F4& HED
4 Qes AlZbY m2 e dof(visual programming language, VPL)E o185 Wk Tefel & 4= itk
VPLZ rE(nodes)t A2 (connections) 2 %8 128 AHE ol8ste] g5 Aok ofmi] 7t Qdols
Spmjghe}. VPLE HIAE 7]5E Qlojof] H[s] HFE <ol it 15 2|Ao] B glom, AjZFo|ar =2j2el uf
e ol Yok AFE HlwA A BostAY siAskal ofeld 4+ AKSinger and Borrmann, 2015).
VPLZ 53] 7VdEellA 71skek212l 3D el Bele] mpyofA o 1 AREE glom, Fefol= BIM BY U
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A AVEES] FR7E AL o] okl AARTA 2= 9}L AIES TESk ofF ARl AAstH

7] Sl ARgEITE T 3ol R EFRA AE 7L Qi BIM ARETE Bk, BIM 2EkE Ed
2 AR HE 9 w7k oot AlEelolds a3oly] Slofl &k ot BIM AREAE 7REOR Sh=
VPLEE  AutodeskAte] Revit& Dynamo, Nemetschek Group®] Vectorworks® Marionette, GraphisoftAl<]
ArchiCADE Param-O 5°] §loH, o5 AZEe] AR Fae A=l Slok o244 AARt BIM
A Yol A WiaE sk ol mE gE %_]'_'E]z—i ok B F9o] ko

B ooqo] ZAo x4 BIM REg 7o VPLE B85l =23 ZAAES 38 4 9lom, o] #Ad]
A FEHE 4771 BIM 2El9] &4 to[HE Edig ool oy 3D /4t £ E7} EelE Ao 43
R ket 8207 olfold £ 9hgE eRleke dl itk +=2d FEHE: T W e I
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Qe o] YTEL 9 ALEGeP obd BIM AET el AFFOZA BM RIS NHHOZ B
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2.1 BIM Ho[Eje] =2i4 EHHE

SEWFH7E 744910 9 BIM H2kS Sfell R M) BIM 1A, 9 TV BIM Al
2y o ARt AR EAle] AR BIM Z2AES JdESHHA Saelof sh= BIM Hlolg 244
E it 7)ol ool Adrgstal Siek o] Aol BIM tlofe] FEHER AR 2V BIM Adugo] WAt
QAR B ARde] A FEHE 710l Hao] 245 APYEIlEA] E]lshs dFoltHEERE Y, 2022b).

diols FEHEE =24 FE4E, w28 FE Sdold F24HE 5 Al 7HIZ Wl £ & 9l
=214 FEHEE F=2 9 840 it FdHERA MIHE 3 29 AF9] 9%, 94 A5 5ol 2
w24 FEHEE BIM AJ9E] =2] a7 ot FEHES ofmjohH, B Wyt E= el OiRt HE, A&
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e S/ Fo B oM, BIM A9 4 3 Al AR, 23k 20 52 oo, Y B
T 2ol drE Thset nd §For AYERIEA S5 AESH HH=EWET, 2022b).
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2.2 VPLO| Yol & BIMOIAI2] AFE

VPL2 visual programming language®] SFAFEA AlZFH 2 e <o} oJugic}, Myers(1990)= VPLE
AR -t olES 7] AR dof= Aottt VPLE 5 F9S AstHE AAVESe] Yshke 71
= ARgARlele] daelgor Jfetes 2|HUstal ofof wet b HAIS 7FssHA |tk

VPLE HIAE 7]Hbo s @85h= R oo} Hlws] Hoks o) A4 wiAlE 7|toR siie 7717t of
14133}5 Hlw A A v AR 4 Slok BS RE HOH OHE AR R 0 Zan 5 U FHxE
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olgigt £ s QI dA VPLE of2] AAE AxESfelo] a0 Ee] Algal gltk. Rhinow
olm] 20075 VPLYl GrasshopperE 7Hote] W ARSANE gHshal glom, o]% BIM 7iigo] Zqi=wA]
aRote] AAVEES Sfoto] EA4 0= BIM Aol VPLo| A= girt. ofefl BIM ZHddAlolA VPL
< RHO] Joleby fefiet ofnjA SRS AU B 7IE KA FEE HASHL ol tikt HES
2l £ 5 717 oo AEQICHPreidel et al., 2017). Z, BIM Azte7l AR AEsle A5}
ARk BxRE H 2de ffell Rl AFEotAl om, A dlolHee] 5 BIM FHIZr} #ES e HHEE
+ AdollA mEll 2o ofefgol Sl ot HAE SESh] $fall VPLo| AREIRICE H 1'}0}7} BIM =2}
TS 3D HEE, T A, ARl 24de wo] Rl wheel Rdke FESeete £945 HlolE
8, 35, 4oks 2ol 471 ot AAIE BIM HlolH o] AHA B HE, 8-S foii] VPLE AM8She
AT WAACHASL et al, 2015 AAY 5, 2017, A=<, 2019; H9AG¥ HEH, 2019; Collao et al,
2021). o2t A5} Turco et al.(2022)-2 FA VPLO] ARE- o] x|&H 02 sRAME|Y BIM BEe] 7|6: &
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2 BIM 20| =214 ZUAE

o VPLZ tigalel Fefd BEdS Ftole AS5EoklA vI8E AldEe] A4 9 Ae-g 95 sb7] ok
AREEIICE 58 F(2014)2 BIRE UE5EC] ofgad Al VPLE dariEs AHggto s ofz] 7je] X
AglE AARS Z]E_i s Monteiro(2016)= AA14=91 LOD(level of development) 40004 R
ARrsFAA VPLE 55 ol Axe 250 uijx] 9 vhE 25 2Mdsle] BIM 29| 7} Hof| AAlEo] 245
o7 ARlEEE 0} Gk olegt AR SEokld Hlout ooRet Hoke SiElqlch Singer and
Borrmann(2015)-& W & TRt Qlmet Hopli VPLE olgste] BIM 7|8t 271434 gAlelA RREAQ] A4
IeXAE 7‘]"59}5}04 ARRE Aokslglet. A% 52020 HERolA BIM HiAlo] HElge] ofgfgog A
Fold A=40= SEEA] Foll Ghes dgohaA thaAl rEaEgl &3 ] (Slit Caisson)o] 4
ofsf AR ekt BIM ZEl= "Jiﬁ] BT 5 QIEE VPLE ofgslo] darelEs F=s1eirt

e 24 2 EE 9] BY HE F BIM S8L7=2A dueES 2ok VPLE ARgoHE AEE §
ATEE T YAk Seghier et al (2017) =MAEE 7|0l Wo] AAE Fscke Zlo] o #ARt HEES]
BIM &3} VPLE o]gstH <Jno] $3/d50] ] iRt B7kE AAREOR HESKL B 4 93 HolFelrk
Reinhardt and Mathews(2017)x= A=l thet 2| 5 WA A|9] sidle] Fo] 7Hel=lo] A8 o] EY
7t A & gtk HE Aok, VPLE ofgote] HiEAoln ]l AE Aesito s dabe Hiit 4
& friofe] AAVEEe] ek Fast A4 Aol ASsHl & 4 kL shlch

o|F% ZISHof Qo thelRt RolellAl BIM AL RHAE SESE] el AARREe] VPLE A o
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A dgjEe JHsle] 851 A= = Hprlo g ZlsiT]oict
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T WA A0 A8, Aedde] dAK g, SR W0 AARE Nk 5 TR PO E VPLE AR
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