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Development of Plant BIM Library according to Object Geometry and Attribute Information Guidelines®
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ABSTRACT

While the government policy to fully adopt BIM in the construction sector is being implemented, the
construction and utilization of landscape BIM models are facing challenges due to problems such as
limitations in BIM authoring tools, difficulties in modeling natural materials, and a shortage in BIM content
including libraries. In particular, plants, fundamental design elements in the field of landscape architecture,
must be included in BIM models, yet they are often omitted during the modeling process, or necessary
information is not included, which further compromises the quality of the BIM data. This study aimed to
contribute to the construction and utilization of landscape BIM models by developing a plant library that
complies with BIM standards and is applicable to the landscape industry. The plant library of trees and
shrubs was developed in Revit by modeling 3D shapes and collecting attribute items. The geometric
information is simplified to express the unique characteristics of each plant species at LOD200, LOD300, and
LOD350 levels. The attribute information includes properties on plant species identification, such as species
name, specifications, and quantity estimation, as well as ecological attributes and environmental performance

information, totaling 24 items. The names of the files were given so that the hierarchy of an object in the
T2 =82 202245 SEEAFED
Aojr] L=t “e=712] B719F BIM
7t 22 FHo Gt 80| L
olH= uA A Of20R] 7o) library facilitated the construction process of the landscape BIM model. It was also confirmed that the library
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landscape field could be revealed and the object name could classify the plant itself. Its usability was

examined by building a landscape BIM model of an apartment complex. The result showed that the plant
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was properly operated in the basic utilization of the BIM model, such as 2D documentation, quantity takeoff,
and design review. However, the library lacked ground cover, and had limitations in those variables such as
the environmental performance of plants because various databases for some materials have not yet been
established. Further efforts are needed to develop BIM modeling tools, techniques, and various databases for
natural materials. Moreover, entities and systems responsible for creating, managing, distributing, and
disseminating BIM libraries must be established.
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Figure 1. Plant libraries in BIM authoring tools
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Table 1. Standards for general BIM objects and developing methods for plant BIM objects

Category Standards for general BIM objects Developing methods for plant BIM objects
2D symbol |+ Contain both 2D symbols and 3D shapes + Contain both 2D symbols and 3D shapes
3D shape |+ Concept design (LOD100), schematic design (LOD200), detail |+ Visualization options of LOD200, 300, and 350 in one file
representation | design (LOD300), construction design (LOD400) + Appearance at LOD350 in cross—sectional views
+ Comply with standards for general BIM objects
h + Set the shape dimension based on the size of government Py . 9 ) .
Shape ) ) + Create the shape dimension based on the tree height
. Shape supplied materials . .
creation . _ ) + Designate the tree height as a parameter
dimension + Use parameters to enable dimension adjustment when .
) . . . + Set parameters for the size of roots based on the excavated root
dimension specifications are variable .
portion of transplanted tree
+ Set a single color based on the specific ones of flowers, leaves,
Material + Choose the methods freely to express objects . 9 . pec
or fruits of plant species
. .. |+ 3digits of part dassification in construction information B
Part classification . + ‘B985’ for plants
dassification system
Standard * 3 digits of standard construction code in public procurement| . |
. - + 107" for plants
construction code| service
Producer * Producer name * Producer name
Information
input Production date |+ YYYYMMDD format * YYYYMMDD format
Fic + Additional input depending on the needs of the owner, |+ Add ecological properties and environmental performance
' designer, constructor, etc. properties
+ Dissemination code, dissemination auth
KBIMS Isse,r,nm_ on code .|sser‘n|n on o o .| Enter the KBIMS designation information except Korean Industrial
desiaration | Identification-bSK registration number, Identification-Version Standard (KS)
g + Korean Industrial Standard (KS)
* Produced in original format with a BIM authorizing tool .. . )
) . * Produce original files in Revit
. + The type and version of the software by the discretion of the .
File format roducer « Export IFCs from original files and check whether property
P . . information is induded (ifcBuildingElementProxy or ifcPlant)
File * Production of IFC 2x3 or higher
creation Public procurement .
senvice (example) L-pinus strobus H3xW1.5 |+ Consider proper the naming method not only for plants not also
File name - for outdoor facilities and pavement materials in systematic
KBIVS (example) LA111-ever green pinus composition
strobus

Source: Public Procurement Service, 2019; BuildingSMART Korea, 2016; Ministry of Land, Infrastructure and Transport, 2022
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Table 2. 3D Form of plant BIM library by level of development

+ Create an object with multiple types in one file

Level Application stage Model application details 3D form of plants

LOD200 + Capable of distinguishing between interior and exterior parts of the fadility
®120) Schematic design |+ Represent the approximate size and location of objects and auxiliary elements

+ Create an object with one type in one file ‘

. * Express the approximate size of auxiliary elements

LOD300 Design . . . )

* Represent the size and finishing materials of each part at the construction approval level
(BIL30) development . . .

+ Create an object with one type in one file

. + Express auxiliary elements with detailed elements with size and material
LOD350 Construction . L . .
i + Represent the size and finishing materials of each part at the construction level

(BIL40) documentation
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Figure 2. Multiple types by height in one plant object (Revit)
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Table 3. Attributes of plant BIM library

Category Properties Name(Korean) Expression Unit
. . a_ : jon (A 23| A =
Fadility project (lassification CICS*-part dassification(HAEYEEFAA-E2A=F) Text
BIM application Standard code Standard construction code(EZSAEE) Text
Guidelines Production date Production date (M) Text YYYYMMDD
Supply code KBIMS_Supply code(#=TE) Text
KBIMS standards Producer KBIMS_Prodicer (1f2{2}) Text
for creating BIM
ibrary bSK Registration number KBIMS_Registration number (bSKSEH3S) Text
Version KBIMS_Version (E74) Text
Evergreen trees, deciduous
Species dassification (assification (444}) Text trees, evergreen shrubs,
deciduous shrubs
Common name Common name(EE) Text
Speci Scientific name Scientific name (StE) Text
pecies and
spedifications Dimension Size(T1%) Text
Height H Number
Crown width w Number
Diameter at breast height B Number cn
Root diameter R Number cn
Quantity Quantity weight” Weight (A7 15:2]) Integer
calculation Number per unit area(mt) Number per M2(M2&2%) Integer
Cold resistance Cold hardiness(LiiSh) Text Strong/medium/weak
Ecolflml Shade tolerance Shade tolerance(Lh24) Text Sun/partial/shade
attribute
. . Salt resistance Salt tolerance(LHEd) Text Strong/medium/weak
information
Moisture requirement Moisture requirement(Z+&-) Text dry/moisture
EFAIAIZE
Environmental Carbon storage Carbon storage(EtAZAE) Number kg
performance Annual carbon absorption Annual carbon absorption(ZIEIAZSE) Number kalyr
information Annual oxygen production  |Annual oxygen production(SZFAtAEEANZE Number kg/yr

2 Construction Information Classification System

® The quantity weight of large trees(Korea Land and Housing Corporation, 2022: 187)
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Figure 3. Landscape BIM model for an apartment complex
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b: 3D forms in coarse detail level

a: 2D symbols in a 2D plan view

/ / N

¢ 3D forms in medium detail level

Figure 4. Plant forms that appear differently in each view of drawings
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a: Plant annotations by automatically created tags in a 2D plan view
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b: Plant shapes and roots in high detail level in a cross section view
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Figure 5. 2D drawings and perspectives based on a BIM model
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