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Development of library for BIM design of reinforced subgrade
for railways
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Abstract The reinforced subgrade for railways (RSR) method is used for constructing railway subgrades
by reducing residual settlement due to the characteristics of pre-constructing backfills and
post-constructing walls. Like other civil-engineering structures, it has characteristics of a linear-based
structure, so it is difficult to standardize and build a 3D library because the shape of the structure
changes for each site and section. According to the trend of digitization and automation of construction
technology, a BIM library for RSR was developed in this study for rapid design and expansion of field
applications. The main RSR members were classified according to shape-change conditions, and
appropriate 3D models and levels of detail were selected. The changing dimensions were set as input
parameters for BIM design. BIM design was done for an existing RSR site using the developed library,
and the results confirmed that RSR design is possible by inputting dimensions that change according to
site conditions as parameters. In quantity calculations, similar results were obtained with error within

4.8% compared to a 2D design.
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Fig. 1. Reinforced subgrade for railways (RSR)

(a) Before wall construction (b) After wall construction
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Table 1. Modeling type classification of RSR main members

Shape changes according to
Item Model type
Height of RSR Length of RSR Installation height
Net of rebars X X X Single geometry model
Geogrid X O O
Gravel (drainage layer) X (¢} X
Cement mixed gravel O O X
Lean concrete o o X Linear dependent 3D
model
Foundation (¢} (¢} X
Wall O O X
Backfill (¢} (¢} X
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Table 2. LOD standard

Levels Definitions

LOD 100 Building massing

LOD 200 Generic assemblies

LOD 300 Specific assemblies

LOD 400 Detailed components
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Fig. 2. Construction detail of unit layer of RSR and 3D model of the members
(a) Construction detail of unit layer of RSR (b) Net of rebars (c) Gravel (drainage layer) (d) Geogrid
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Fig. 3. Construction detail of wall and foundation structure and 3D model of the members
(a) Construction detail of structure (b) Foundation (c) Cement mixed gravel (d) Lean concrete (e) Wall
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Fig. 29} 3914 2}
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Table 3. Size classification of RSR main members

Size of RSR main members

Item
Fixed parameters
Net of rebars Height, Width, -
Length
. Rolling up . .
Geogrid length Laying width, length
Gravel
(drainage | Height, Length Width
layer)

Top width(Front, Back),
Penetration depth of
foundation, Thick of lean
concrete, Excavation depth,
Bottom width, Length

Cement mixed
gravel

Lean concrete Thickness, Length, Width

Top width, Penetration depth,

Foundation - Height, Bottom width, Length
Top width, Height(Starting
Wall - point, End point), Bottom

width, Length
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Fig. 4. Construction site of Osong test line

Fig. 5. BIM design of Osong test line
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Fig. 6. Cross-section comparison between 2D design

and BIM design

(a) Height 6.7 m, 2D design (b) Height 6.7 m, BIM
design (c) Height 2.9 m, 2D design (d) Height 2.9 m,
BIM design
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Table 4. Quantity comparison between 2D design
and BIM design

Quantity Canculation amount of
Item h ©)
2D Design BIM Design change %,
Net of rebars 636.80 ea 610.00 ea 4.2 (1)
Geogrid 4977.00 m* | 4740.00 m® 4.8 (1)
Gravel
(drainage 200.98 m’ 192.27 m® 43 (1))
layer)
Cement mixed 3 3
196.41 m’ 190.53 m 3.0 (1)
gravel
Lean concrete 17.51 m’ 17.51 m’ 0.0 (&
Foundation 42.95 m? 42.75 m® 0.5 (4)
Wall 179.95 m’ 172.34 m’ 4.2 (1)
Backfill 5246.47 m® | 5455.81 m’ 4.0 (1)
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