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Data interoperability between authoring software and BIM system
focused on the office building in conceptual design phase
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Abstract Owing to the complexity of shapes and elements, some difficulties are found in the modeling
and sharing phases in a project at the earlier design stages. This paper extends the boundaries by
suggesting the data interoperability between 3D modeling software, McNeel Rhino 3D and BIM system,
and Autodesk® Revit® Architecture. The main research methodology is to link the architectural form
data in the NURBS supporting the 3DM format, especially for integrating surface properties into the mass
family template of Revit. This algorithm-driven interoperability approach using visual programming,
such as Dynamo in conjunction with Autodesk®, can be applicable in a theoretical part and also a
practical use-case. This paper summarizes these results as sequence guidelines and project template
recommendations suggesting an efficient design process to interoperate geometric data with the BIM

system to manipulate and control the regular and curved form of office buildings.
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Fig. 1. Export file analysis according to types of
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Fig. 2. Parametric Descriptions of the Combined
Mass
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Fig. 3. Mass Template based Parametric Variations &
Areas Schedule (Example)
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Fig. 4. Use-cases for Office Design Alternatives using a Mass Template

NURBS Points Control

Structural System

Crescecty

Code Block

Fig. 5. Dissection of a Dynamo graph for Surface Representations of NURBS Surfaces

4 7150] A8HA &7 otk

g 7Rk SE sf4o] TRt FolkollAe] F1
(Surface)2 Alo]d(Control Points)E Sl ZH FA4F
o] &3} FAog FoHO R A EERA, IE, E
Ul IH A& tE FHo] FgHo] FEurhe
A))9] &4 Adrk o]of tiAQl yEulo] FhEolEE
HAF e T A H47E ofd JA HolHE A
e oY EZRCE3IDMES AT AASH=(File
Linking) BA10& A5 AFstaa} gtk o F 93,
AZHAQL g ARAF S-S AYshke ZEIHY

498

(Visual Programming) =% Dynamo for Revit(°]
St tholum)E ghEsto], H7|RX ek EEE AR A
Fsto] EAT 4L B8l EAE ¢1EE

9uoz 19 59 o] oISt ksl
4.2 NURBS 53| H F& A5

=1
9 35 Bl A 20 MIAAL A4 B
AR FRH B PO Stk B FoAL
T2 AU FHoTRY IAT U TEAS F53l]
FYARE JT QAP tRQl MEuo] Sk



AA 27] @A FARE AT Hloly TEAA AL - euA waAg 34

o=

gk dlole TEAAE AQFstaLat gt

olF g duEE> ‘FH Hlolg EJ(NURBS
Surface to Geometry), ‘Alo]d Z&ENURBS Points
Control), ‘&% #id AA(Curtain Panel System)),
‘FZA AA(Structural System) O.2 o]ojRE= LAY
oy YE gt A[EARE A7 NURBS 9
= 0 & AHosl= w7 U, VE Aol EA,
o A ¥ F3(Surface Divisions)o] o]Fo]Zltt.
S &0 THS ok g9 sl thgt HlolH
AE FProg ot 4= glom, HES AR dZ
F= 71515F4Q1 sfiElo] whel, o iidS thofskA] WAl
7l Zo] 753zl & AollMe A48, AHE 92 &
79| o AFERE oY uid widelE vheo] | B
Lo} AZA] Holu ATHES S

£5], ojgEE HRHE FA o7 o =|ojo} ot=
= o S HARIC] A8 7hssteSE FHl
9] tlolg F+x9} 7HeE|alg] o] Y=o], AEY HH 7|9t
(Curtain Panel Pattern based) §1&3& &83oz
A golBH Y249 S st 181, A&
IH FHOERE LRAE AARICE APl
£ o Hidy fARE A9 W £ BES gy
Foll F7Fotiet. o, o Hdat 249 o]FE 1L
oto], ¥ FHoRREH IA7TE FAAX A2 AE

o1

ol

o

-}

e
fllo

o

oft
r

A Bl BRG 71z Al W o] o]zl
A= st

5. 28

718 44 9] A9l =79} BIM A2 Afolo]
A G419l HEto] 7HsHER 2 ol AR
o dlolElE ulA(H A Ao} YA TeEFow
TR ke AN 2 fEuR Holg 58
AZ ARSI FAol, AFBAIA olg B8] gt
239 w2 stepilee felel Tuio] W R
719, A2}, TololaelE 9 §719) YueEe 7
sttt

T8, 72 A7t a7Es 4% 5040 B8
< Lstel, YRR WA Ao AEEE
AAEo] A4E TeAE BEe) v)ue] B8HS 3
B4S Aolstoict. 58, 2 WU WSS B8
29 A%29] HAS wdHL A 75 DB 752 7
54 HolE Aoz W 4 vk

prye)
==

499

a]
0
2 MESH GEQMETRY NURBS
£
<
3D JSAT / *.DWG *3DM
&
File Impertation File Unking E
3
=
Floor form Mass Form = Areas by Scheduling Curtain Panel  Adaptive Components
! 0
Il
z X
U
< b |
E “ ,d"q: ‘
S Level & Slab Feasibility Study Facade & Envelop Structural Frame

Conceptual Mass

[ Family 1 (~.RFA)

Schematic Design
[ Project ] (.RVT)

Fig. 6. Proposed Data Flow Diagram for Operability
integrated within a Project Template

£ 7o) Anee W4 A9 59 7 RD A7
Aol BAEE @ Qlmet TEHARS] BE Aol
Jeo] BB BA4E Aol olF EdE, FF
o= tiAfel =27t UiAe st e dolgg Tl
=79} BIM ALF Aolold 4 QAT & U et
of dhet 34 Aol WAL JF & ek

References

Roberto Molinos, EXPERTISE: Rhino to Revit - BIM
Workflow, 2016. [Online] Available From:
https://www.modelical.com/en/gdocs/rhino-to-revit/
(accessed Aug. 27, 2020)

BuildingSMART Korea, OpenBIM based Korea BIM
Standard & IT-Environment, 2020. [Online] Available
From: http://stepl.kbims.or.kr/sub/Default.aspx
(accessed Aug. 27, 2020)

Autodesk Inc., Workflow: Generative Design, 2020
[Online] Available From:

https://knowledge.autodesk.com/support/revit-produ
cts/learn-explore/caas/CloudHelp/cloudhelp/2021/E
NU/Revit-Model/files/GUID-8ACC2154-54C4-4929-95
1C-376CF3411A95-htm.html (accessed Aug. 27, 2020)

Building Award, Architecture & Urban Research
Institute [Online] Available From:
http://www.aurum.re.kr/Bits/BuildingAward.aspx
(accessed Aug. 27, 2020)

Autodesk Inc.,, Dynamo: Open Source Graphical
Programming for Design, 2016. [Online] Available
From: https://dynamobim.org/ (accessed Aug. 27,
2020)




SHEARSH | &8H8]| =2 2] A218 Al11E, 2020

8 th(Jung-Dae Park) (=58

- 20054 29 : Aedsta sk
AFT I ASAYHF (FEHEAD

+ 19994 39 ~ 20044 2¥ : 3
FFAE FAATA A+

+ 20059 3€ ~ 20094 8¥ : TA
gty A5k w4

+ 20099 9¥ ~ @A : A7t

Az} B4

(HAlER
Digital Design, BIM(Building Information Model),
BPA(Building Performance Analysis)

500



