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A Development of Railway Infrastructure BIM Prototype Libraries
for Roadbed and Track
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Abstract

The introduction of BIM in domestic construction industry has become more active. Library development and standardization in
civil-engineering are unexhausted. This research develop and standardize prototype library for railway infrastructure. We define
target facility for library based on railway standard drawings and select BIM software according characteristic of each facility. In
this research, we develop libraries composed of 199 files and 489 types for alignment, roadbed and track and make specifications as
defined attribution item and description. As we consider for application to diverse use case, develop prototype library in low LoD. We
expect that library can increase 3D design productivity and ensure consistency of quality.
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Table 1 Library type

1. 2D cross section based 3D type

® 3D modeling and estimate
quantity with facility linear

® Bed track, earthwork
standard drawing

Table 2 LoD standard

® 3D modeling and estimate
quantity with 2D profile

e Soundproof foundation,
breath wall

3. Single object 3D type

e Object 3D modeling and
estimate quantity with
facility linear

¢ Collecting well, rail sign

3.2 glo]B 2] 7 WY

u)=r A%7F 3] (AIA)7F BIMForumellA Akt LoD
(Level of Detail)715(G202-2013) 3} = A4 oj7d)] 2=
71&S 2.2k8PH Table 29 2] LoD 100-& »j 23, LoD
200 7MEA <ol ZHA = FHl, LoD 300 A
9]glo] zt=)= dH, LoD 4008 A AZUERR] 1=
QL Fez Fodrt 28y & FFEE 2o k=

4P meleor ke

rL

g eoluelele] 39 Agde A
A2 XA MG mE HaE LoD $7% el
a71E otk w2 Apel W, 54 2 o ol

level Definition

LoD 100 Building massing

LoD 200 Generic assemblies
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LoD 400 Detailed components
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Table 3 Library type and scope for earthwork

Standard 2D

. Drawing | Drawing 2D |Single
drawing subass . . LoD
name code profile| object
structure embly
2100

standard | Cross CRE2111

O X X
cross section |~CRE2113 200
section
2200 .
reinforced T pRoonr | o x| % |200
roadbed
roadbed
Drainage | cpposnr | o o x| 200
concrete
Collecting) (pposyy |« x | o |300
well
2300 Dummy
X X X -
drainage ditch CRE2331
CRE2341
X X X -
Waterway| _pposs
Side | opmossl | o o | x |200
gutter
2400
. Stiffened | CRE2401
X X
stiffened | ) ver | ~CRE2402 © | 200
barrier
CRE2501
X X o]
2500 | TN | CRE2521 200
fence Fence CRE2531 « « « ~
entrance | ~CRE2532
2600

Soundp- | CRE2601
- X 0 X
soundp™ | ¢ wall | ~CRE2607 300
roof wall
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Table 4 Library attribute and specification data

Attribute classification

. Specification data
and common attribute b

e [dentify object type in
3D model

® 3D modeling

Major |eEstimate quantity and | ® Searching library

purpose make table

¢ Information

e Library Management

management for
analysis

e [dentify object type in | ® Description of facility
3D model e [dentify library type and
Main e Measurement of shape| shape information

category | ® Quantity for material |e Library function and
table scope

e properties of material | ® History management
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Table 5 Example of library attribute(Ballasted track)

Attribute Description
Facility type Ballasted track
Facility name Ballasted double track
Facility size High-speed railway (200¢{V<350)
Identify Standard drawing name Standard drawing for railway 2015
library Standard drawing code CRG1231, CRG1232, CTS1101, CTS1103~CTS1105
Construction information breakdown structure F12100, E12100, W3300
Product breakdown structure BA ballasted track
Version(Year) V.1.0(2017)
Quantity Standard price - -
estima- Standard it d ¢ 0 Ballast grading KRQP C-14030_1_17
. andard quantity and cost for railwa
tion auantity Y Ballast spreader KRQP C-14030_1 18
General Institute name / URL Korea Institute of civil engineering and building technology
Table 6 Example of library parameter for(Ballasted track)
Name Type Description Unit
Side Enumeration Left or right direction -
Formation level slope Grade Slope of formation level %
Drainage type Enumeration Drainage type of formation level -
RL-FL Double Vertical distance from formation level to top of rail m
Track center of southbound lane Double Horizon distance form center to track center of m
southbound lane
Track center of northbound lane Double Horizon distance form center to track center of m
northbound lane
Rail Base Plate Double Thickness of Rail Base Plate m
Rail Height Double Vertical distance of Rail m
Rail type Enumeration Rail type -
Sleeper width Double sleeper width m
Sleeper Thickness Double sleeper Thickness m
Width of ballast shoulder Double distance from end of sleeper to ballast shoulder m
Slope of ballast shoulder Slope Slope of ballast shoulder -
Cant for validation Double Cant for validation m
Width of left formation level Double Horizon distance from center to left formation level m
Width of right formation level Double Horizon distance from center to right formation level m
Net thickness of roadbed Double Net thickness of roadbed m
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Table 7 Description of specification

Group Specification

e [acility type, name, size

e Standard drawing name and code

Description of| ® Construction information breakdown
facility structure

e Product breakdown structure Level 1~4

e Image of 3D model

® [Level of detail

e rebar inclusion yes or no

e Library type

e File type

Description of
library

*S/W type and version

e Type list included in library

e Quantity Item

e Name/code of Standard price for building
construction

e Definition of parameter for shape and
description

e Parameter item considering user revision

e Description of library and constraints

Use library

Design

" e Standard drawing design condition(NOTE)
conditions

Library and

s ¢ [nstitute and URL
specification

e Version and Year

management
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Civil

Standard Drawing Form Number Type Number
Group Drawing Name Civil 3D| Revit |AECOsim |Civil 3D| Revit |AECOsim
1. Geometrical Gravel roadbeds 12 - - 84 _ _
structure Concrete roadbeds 5 - - 34 - -
Standard cross—section and drainage 8 8 6 17 28 26
2. Civil-engineering |Rockfall prevention fences - 8 8 - 8 8
Soundproof wall foundation - 3 2 - 8 7
. Waterproofing and drainage - 2 2 - 2 2
3. Brige -
Common pipe channel - 2 2 - 2 2
Tunnel cross section 12 - - 34 - -
Roadbed - -
4. Tunnel Electric rail-car 4 - - 56 -
Drains and conduits - 6 4 - 8 6
Gravity retaining wall - 2 2 - 9 9
o Semi-gravity retaining wall - 2 1 - 10 9
5. Retaining wall —
Reverse T-shaped retaining wall - 2 1 - 16 15
L-shaped retaining wall - 2 1 - 16 15
6. Subsidiary works - 5 5 - 23 23
Total 41 42 34 225 130 122
1. Gravel roadbed 0(12) - - 0(84) - -
track |2. Concrete roadbed 2(6) - - 12(40) - -
Total 2(18) - - 12(124) - -
Gross Total 119(135) 489(601)
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