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Abstract Efforts to improve construction productivity by adapting advanced technologies have been
made continuously throughout the construction industry. Building information modeling (BIM) is being
applied in various construction fields. However, BIM application is limited mostly to structural frame
modeling. In addition, the BIM tool has not been widely used in practice owing to its time-consuming
and repetitive work and its limited rebar modeling functions. Therefore, this study proposes a method
to increase engineers accessibility and work efficiency in utilizing BIM by automating the rebar
placement tasks via parametric modeling and visual programming (Dynamo). An L-shaped retaining wall,
which has a relatively complex shape among the civil reinforced structures, was selected as the target
of algorithm development and conducted the parametric modeling after selecting various parameters. In
addition, an algorithm for the rebar arrangement automation on the BIM object was constructed using
Dynamo and Excel. The results showed that working hours were lower than those taken using the rebar
modeling function of the existing commercial BIM tools. Moreover, after modifying only a part of the
algorithm, reusing these algorithms in various components or similar projects can contribute to the
productivity of BIM-based rebar arrangement modeling tasks.
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Fig. 1. Primary BIM tools — TOP 5
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Fig. 2. Four types of retaining walls
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Table 1. Parameter settings (1)

Division Type Variable Kind | Unit
@ Foundation thickness Length | mm
® Retaining wall height Length | mm
c —
© R§t31n1ng wall slope Length | mm
width
© Retaining wall front
. .User slope width Length | mm
arameter 1n'p>ut ® Retaining wall front
variable i . Length | mm
position width
® Shear key thickness Length | mm
& - —
© Sf'lear key front position Length | mm
width
@ Shear key width Length | mm
o
S
(2]
n
)
1= [
R3]
n

1 A
G=1100 H=300
‘

Fig. 3. Parameter settings (2)
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Fig. 4. Process of rebar arrangement automation by
Revit
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Fig. 5. Revit rebar modeling process
(a) Revit rebar function UI (b) Surface Selection
(c) Manual modeling of rebar
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Surface to Plane(Infinite)
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Surface.Offset
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q B

Code Block

Plane.ByOriginNormal

1//Each cover thickness
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origin > Plane
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normal

o
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Plane to Surface
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Fig. 12. Surface creation
(a) Convert surface into plane (b) Convert plane into surface (c) node - ‘Closed loops from curves
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Fig. 13. Number of rebar calculation algorithm
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Table 2. Work efficiency

Modeling Working Work Efficiency
Method Time (Revit / Dynamo)
FirSF Revit 720 min 1200%
modeling Dynamo-+Excel 60 min
Ch'agne Revit 225 min 1125%
Requirement Dynamo+Excel 20 min
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