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ABSTRACT: BIM facilitates data transparency and consistency through three-dimensional parametric modeling and promotes the accurate
managing and sharing of project information. In Korea, however, BIM-based detailed design of architectural interior finishes required
during the Construction Documents phase increases the burden on architectural firms due to frequent design changes and manual
workload. Therefore, the purpose of this study was to establish rule-based modules using parametric modeling that automates repetitive
tasks that occur during the detailed design of interior finishing. Interviews with practitioners were conducted to analyze the major finishing
elements. Of these floors, walls, and ceilings, which were the most rudimentary and common items, were selected as the subjects of
the study. The modules developed in this study have two functions. One is to create new finish types, and the other is the automatic
modeling of new types into rooms. For these functions, parameters that belonged to each finish and room element in a BIM model were
analyzed and valid parameters directly used for parametric modeling were derived. Then, based on these parameters, rule-based modules
for three elements, I.e., floors, walls, and ceilings were constructed with Revit Dynamo, and the effectiveness of the modules was verified
with a pilot test. In conclusion, this study suggested a series of processes for automatic finishing to improve the efficiency of BIM-based
architectural detailed design of finishes and to contribute in solving the chronic problems occuring during current design processes.
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Figure 1. Research process
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Table 1. A summary of interview

Category | Interviewee1 | Interviewee2 | Interviewee3 | Interviewee 4

Principal Engineer|

Gra_de of [Registered | Senior Engineer | Junior Engineer | Junior Engineer
engineer ;
Architect)
¥rs.of 18yrs 11yrs 2yrs 1.5yrs
experience Y Y et
Date 4 June 2021 4 June 2021 4 June 2021 27 May 2021
Method Online Online Online Online

Subject | Requirements for automatic detailed design of interior finishes

(1) Spaces that require interior finishes

(2) Elements that require the detailed design of interior finishes for each
Questions space

(3] Requirements for the detailed design of each element

(4) Difficulty levels of each requirement to be realized
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Table 2. Requirements for design of finish per elements in the
detailed design phase

Phase Space | Element Description Difficulty

Automatic composition and

Floor modeling of floor finishes Medium
Automatic composition and .
Wall ) - Medium
modeling of wall finishes
- Automatic composition and .
Living Ceiling modeling of ceiling finishes Medium
room Detailing insulation .
. . Medium-
Insulation |according to the type by part hi
igh
and space
Intermediate Water Deta.|l|ng waterproofing .
Desi ) according to the type by part| Medium
esign proofing
and space
phase :
Windows Detailing doors by space
and Door 9 Y sp Medium
and type
doors
Ramp Detailing ramp (straight, Med|um—
curved) high
Core - -
. Automatic modeling the .
Stairs - - ” Medium
details of stairs in stairwells
Sanitar Detailing toilet for the
Restroom| . Y| disabled and dividing wall High
fixture .
tiles
. Automatic composition of
Exterior o .
panel compound finishes for each | Medium

exterior

Additional components
such as sound absorption,
support frame, and
rainwater treatment

Exterior | Canopy High
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.
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[ parameter ] l T varamets |

T Automatic modeling T
fornerior finshes  fr—L__peremeter |

Automatic composition of
Parapet |height, structure, and shape| High

by type
Automatic modeling of
Living joints by internal/external
room/ | Joints |material, end section joints,| High
exterior finishing shape, and type of

detailed parts, etc.

Automatic creating a curtain

Windows box between the lower

Construction| and Cub:im part of the external wall | Medium
Document | doors spandrel and the surface of
phase ceiling finish
Detailing the trench
Trench reflecting the rainwater High
plan
Automatic modeling of

Access ;

door the parts according to the Low

location of access doors

Automatic modeling of
Access | the parts according to the
etc. ladder | installation location of the
ladders

Low

Automatic modeling of the
Drain parts by drain type and Low
location

Automatic modeling of
the parts according to the
installation location of
downspouts

Downspout Low
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[__perameter | (floor, wall, csiling) [__perameter |
parameter parameter
Figure 2. Concept of the module based on parametric modeling
method
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Table 3. Description of ‘Function’ parameter in Revit

Classification Description
Structure Layer that supports the remainder of the wall, floor or
roof
Substrate Material, such as plywood or gypsum board, which acts as

a foundation for another material

Thermal/Air Layer Provides insulation and prevents air penetration

Membrane Layer A membrane that commonly prevents water vapor

penetration
Finish 1 Finish 1 is typically the exterior layer
Finish 2 Finish 2 is typically for the interior layer
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Table 4. Valid parameters for automatic modeling of finishes

Classification Valid parameters
Floor Level, Height Offset From Level, Room Bounding
Wall Location Line, Base Constraint, Base Offset, Top Constraint,
Unconnected Height, Top Offset, Room Bounding
Ceiling Level, Height Offset From Level, Room Bounding
Room Number, Name, Floor Finish, Wall Finish, Ceiling Finish, Room
Boundaries, Level, Upper Limit, Limit Offset, Base Offset
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Figure 7. Data mapping into a room schedule via excel sheet
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Figure 19. Example of floor finish
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