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Abstract Many research and case study for BIM have mainly been focused on architecture domain. However,
it is insufficient to civil engineering domain. Although BIM will be applied to civil engineering domain. because
national BIM standard and delivery system of BIM is not ready, these demands are increasing. First of all,
this paper analyzed the current status of the IFC international standards and BIM of civil engineering domain.
Second of all, we established the roadmap for BIM development for civil engineering domain. And this paper
studied on the BIM application of road construction for a step by step development of civil engineering.
Finally, we conduct case study about road project by applying to construction information classification.
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[Fig. 1] Scope and methodology of the research Al=E]a Qlth
[Table 1] Civil Engineering BIM S/W Utilize Status
Sector 3D 4D 5D Software
Nepal (power plant) o x x Allplan & etc
Singapore (subway) [ [ x Allplan & etc
Oman (subway) @ @ [ Allplan & etc
German (bridge) [ } [ } x Allplan & etc
USA (road) (] (] X Civil3D, UC-win/Road
Honam High-speed railroad [ ) @ [ P6, ssbim(self-developed), etc
2nd Dolsan Great Bridge (] x X Microstation, etc
Geumgang Bridge 2 @ o @ Revit, EVMS(self-developed), etc
Yongin Civil Sports Park [ ] [ ] X Revit, Naviswork, Civil 3D, Allpaln, etc
Seoul Metropolitan Subway [ ] [ ] [ ] Microstation, Revit, P6, IPMS(self-developed )
Pohang Breakwater (] (] x Web-based 4D, etc
Bohyeonsan Multipurpose Dam @ @ x P6, 4D solution(self-developed), etc
Nakdong-river Recovery Project o o % 4D solution(self-developed), etc
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[Table 2] Research and Analysis of IFC Development
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Author Thesis name

Key contents

Development of new IFC BRIDGE
data model and a concrete bridge
design system using multi agents

Nobuyoshi Yabuki et al
(2006)

To offer the IFC-Bridge improvement model
- To verify schema through pre-stress bridge girder design to
a concrete design system

Automatic Generation Module of
IFC-based  Structural  Analysis
Information Model Through 3-D
Bridge Information Modeling

Jinhun Lee at al.
(2007.4)

- To develop and offer in order to expand a concrete-based
IFC-Bridge model to a steel bridge

To add objects and attribute in order to express the
reinforced materials, spot joints and others.

- To develop AutoCAD, ACIS model-based IFC converter pilot
Verification of schema through modeling a sample of a steel
girder bridge

Expression of a Product Data
Model for NATM Road Tunnels
based on the IFC model

Jaenam Park et al.
(2007.10)

To additionally offer the part of IFC2X3-based NATM
engineering-applied tunnel structure

Hyunjeong Ahn et al. | IFC-based Interpretable information

To additionally offer IFC2X3-based tunnel measurement
To additionally develop the schema for tunnel measurement

(2008.2) modeling of tunnel monitoring and safe management
A St f th tructi
udy o L construetion 1, develop the IFC shield tunnel — design model
Furuya H. management  which used the . . .
Q011.11) three-dimensional model for shield | - To verify through the performance of process simulation at
' construction Navisworks by modeling the development schema as an IFC file
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[Fig. 2] Road project Infra BIM development status
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[Table 3] Civil BIM Road Map

- Short term Medium term Long term
Division
(2012~2014) (2015~2016) (2017~2021)
Information River sector
model Road Construction sector Port sector
standard Rail road sector

Pilot Checker
Pilot Viewer

Verification | Converter
techniques | development

BIM integrated
management system

Owner’s guideline

. BIM Engineering Guideline
Policy i L. . e
(guideline) Guideline guideline expansion(facility

g (3D 4D 5D) | SW development sector)
guideline
Information Exlenspn
Classificati Construction
‘WBS-CBS-OBS connect Information
on Classification
Standard
System
libr: Production Certification Circulation system
ary standards Institution 4
Planning phase
BIM utilize Desien phase construction
technology e P phase
Maintenance phase

oheket AEPH o] Hele}t 33hS Qlgte] A= ET
239 Z2FAM AEstal Q= AYEFAA(Work
Breakdown Structure, WBS), WA ]75]](Cost Breakdown
Structure, CBS) 574 9 FAM] ARE A53F ALANA
Ag s st AHEFA| 75]](Object Breakdown
Structure, OBS)E 7Jutslt) o]& Ea) AH=2ET DA
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tvision structure & Aroad 3D #D simulation5D simulation
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Autodes|  road . .
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K structure Revit
BIM | Allplan Structure
Authori re-bar Allplan N/A N/A
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Tools road Projectwise N/A
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Architecture
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LV3 : facilities [ Structure Name ] [ Bridge Name ] [ Tunnel Name ]
T
R — — Tp/Down/
LV4 : Direction space [ Main Line ] [ Main Line ] [ oo/ ]
T
1
LV5 : Expanded space

LV6 : Work Management
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LV7 : Work Management 2

LV

Y

: Activity [ Concrete works /"Mold works / re"—blarworks / Materials imported / ]

[Fig. 5] Construction Classification System expansion—
Facility sector
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[Table 6] Apply to Classification System CODE

V1 : Road Structure

ar
works

LV2 : works
W3 1 facilities [ Maml Line ] [ Maml Line ] [ Mam Line ] [ Maml Line ]
I I
LV4 : Directi Up Up Up
irection space [ Dnlwn ] [ Dclwn ] [ Dclwn ]
LV5 : Bxpanded space [ Section N ] [ Section N ] [ Section N ]

LV6 : Work Management

a3 DU0)

Bupieys o5
1
vauwuequs J7T
sfiom tges
=

LV7 :Station Station. start ~ end

sediment/ v u/ L Shape Noise Barriers
Retaining wall Traffic Signs

[Fig. 6] Construction Classification System expansion —
Linear sector

Understratum,
Sub base layer/

LV8 : Activity Asphalt Paving

A7 et
RLECEERES
e 2 mefel o 247
o PHRR BRAAS B
£ A3 Alelolo] AMTEF), B2
), RATED), BEFRWOL Fslo] 483
gtk 7% AYE HRAAS shgon BRAAS o
A Apusigrt TR A wRue ek
FISI, 370 ol SI16130 59 BRAAS 2gohe]
.

levelt | leveiz | levenn leveld evels | levelt | level? level 8
Facility Structre Eernert Work:
- - superst stift] e .-
Facility Classification 516120 | 0 |Commm |E132 t:rp:;crr':: 40 'I Work Classification
15. Bridge facility pr— 25. Reinforced concrete
s16130 | 0 |commen [E13z|TPEEILE o s
151. Road Bridge ce1m | 0 o pa| B9 | o | cen| 253. Concrete placing
152. Railroad Bridge = Subwiork {§  2531.Plane Concrete placing
153. Foot bridge ste120 | 0 | cormmm [eras| _H9E | 10 CD': 2532. Reinforced concrete placing
. . 3 2533 PS Concrete placing
F151] Faci Bridge cati | Structure classification
51| Faciiy | 00 | P o2 | 2 ! 20 | abd s E
Wl Bidge | 16. Arbitrary n ing
Bridge Galti Concree
5 compartment space s \ /
Fron Feciy | 00 | (PR 02 | S p P 20 | sbumet |0 | s | 2 | oval fweszo|  EEE
- Bridge Galti Parapet | . Concree
Fron Feciy | 00 (R 02 | S| 16110. Proce§slspace 20 | sbuamet [ o | s | 3| TR fweszo|  CEEE
N Bridge Gati | 16120. materials space Wing | . Conaee
Fis1| Faciiy | 00 | ool 2| pige | 16130, Station 2 | abaert | 01| st |4 e L
- Bridge Galti Substruct . - " Concrele
Fis | recity | 00 [ C7 02 | (S| ste10 | o | commen e | T Element Classification ez |
N Bridge Gatt substruct| 13. Bridge facility i Concree
Fisi| Fociy | 00 | (0 02 | 0 | ste120 | o fcommon Bt 0L clement s |
i Bridge Gafi Substruct| 131, Bridge Substructure N Concree
Fisi| Focly | 00 | (0 02 | o | ste120 | o fcommon e | 0L g peso|
- Bridge Galti Substruct - Concreie
5 "
F151| Fadiliy | 00 orke 0z Eridge 516120 | 0O |Common |E131 ure work 132, Br|dge superstructure W25320 Flacing
Bridge ot Eridge 13210. shoe — T —
F151| Faciliy | 00 Worke 0z Bridge $16130 | 0 |Common |E132 cub ok 13220. mold bridge 34200 Shoe
Bridge Galti Bridge R
F151| Faciliy | 00 | 20| 02 Bidge S16130 | 0 |Common |E132) S0 | 10 | Shoe | u2| end | (] | |‘.\G42ﬂﬂ Shoe
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[Table 7] Definition of Classification System CODE

Level 3 Level 4 Level 6
Facility . o . sub
no nqdirection| no |Facility| no [location| no o
Name Facility
o1 Galt{ IC - 0lcommon| 20 abutme o1l start | 1 foundati
Bridge nt on
02 |Galti-Bridge| 1| up 20 abl:tme 01| start | 2 | wall
03| Okdong -1 o youn | 20 (PUMC] o) | grare | 3 |PATRPC
Tunnel nt wall
o4 Okdu}g IC A 20 abutme o1l start | 4 wing
Bridge nt wall
05 Okd{ng - 20 abutme 02| end 1 foundati
Bridge nt on
0 |Oding 2 - 20 (UM 05 | end | 2 | wall
Tunnel nt
07 Os'an 20 abutme 02| end | 3 parapet
- Bridge nt wall
08 Wu 20 abutme 02| end | 4| ViNg
Underpass nt wall
E S8t IFC #HE £4d

4.4 & ATEQ0]
H|m

Revit Structure?} Bentley ArchitectureS £3)] A3t
Zeln 2dof sl Zt S/Wol|A] Al58k= export 7]5-&
ol g5} TFC mel o= Maksto] vl goj ke
3 81} Zrh & A4S S/WollA YR IFC ot W8 &
7} SW B w2 £S5 A9t 350 R x|
U Pset o] ek tlo|HE Hlwste] Uit

o} Zro| AA| 571 Pseti} 287} PropertyS &l5}o] IFC
2 H3 g o Az Eojulth IFCE HIELE= &
2o)7} WrAEIYIT)E B RoA XS BB} HOH

AR BEAA et AhgAt Hol= A3 CODE
£ Afol7k glelon, olel 2 sWelA] BB mikE
of gl Hlolel B Afol2 Urkthgich E3), 91404

He ZuAgeo] g A of2 AEE HF Hglom,
AzolA] sl ol 20120 A9 ERS X
sl HEskA Rfek 22e] SWelA A
341 dlole] mag viekow Fol, ©d, u) Fof g
SHA YElt oL, Heighte} Width7| AfdbeE|o] 38
G Fol2 Urheltt. ol Profile ©) X Dimi} Y
DimoJ A= FU7t Zol2 Yttt A48 SWE 53l 3

f

rlowl:

O];(
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[Table 8] IFC2x3 Converter Table for Comparison
(Entity: IFCFOOTING)

Common Contents in Autodesk Revit Bentley
IFC2x3 for IFCFOOTING Structure Architecture
Pset Property Value Value
Identificati Model Galtigyo Galtigyo
on Discipline structural architecture
Al-  Abutment
Name foundation founizzgiéﬁl%
L:141 (Z)ZXIZ;‘(:OX.%O X7500X3000
Al-  Abutment
Type foundation .
1:14125X7500X30
00 mm
Material - -
Layer S-----TEP -
Geometry Extrusion Extrusion
GUID INSg2gw1z8mO0i| 1duAAXxIWTEC9
FQRFr7$G YGV$VgWguy
BATID 270881 -
CALS F 1510002 1510002
Code S 161300 161300
E 13120011 13120011
w 2532 2532
C 4.09a 4.09a
Location Building Building.b.1 *building*
Floor Al level 2 Galtigyo (Default)
Top Elevation 0 mm 578.26 m
E?:J:[’]";n -1.5 mm 57676 m
Distance to
Next Floor 85 mm 12.11 m
Global Top 1.50 m 15m
Elevation
Global Bottom
Elevation 0 mm 0 mm
Global X -16.43 m 3,547.98 m
Global Y -2791 m 155.45 m
Quantities Height 1.5 m 1.5 m
Bottom Area 105.94 m2 105.94 m2
Profile Height 7.5 m 14.12 m
Profile Width 14.12 m 75 m
Volume 158.91 m3 158.91 m3
Profile Type Rectangle Profile | Rectangle Profile
Name 14125 x 7500 x ]
3000 mm
X Dim 14.12 m 7.5 m
Y Dim 7.5 m 14.12 m
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Revit Structureof| 4] Z+43F BIM 2 dla} [FC7He] 33}
A HEE 9J3lo] Revit Structureof|A] ZHE] nlrvtatd S
IFCTtY 2 HE3}e] Revit Structured)| 4] Importsdlo] A5

Gapigel die vlE Saelsich o2 Sloh Revi
Structure2] Material Takeoff”|52 3 430 o3t 4

2 AA5Ftk Revit Structured]| A FU3E A9
beamZiA] 10715 AASIL AHA| ZZ 13X volume
e AET Zd 3991im3e R FUSHA ugken,
Revito]| 4] ifc 2 exportdlo] TS solibri T2 IS &
3 Egjduda BA3E 2 Table 91} Zth 107]9
beam o] ThEt pFS A E oY pAISHA] 7FE
Apo)7F Ueh= A& 1 & 4= Qioh &3 Fig 73 2
o] Exportgt ifco}d-S Revit Structureo]| 4] Imports}o]
IFC WS 2RIsteS -9 107§9] Beam A 5
271¢] Beam¥W# A= Al4H o2 EAsI o 4=
off thek A 2kl fJs AAE AestE Bfol=
FARE 2315} bt} T3 Volume Z3}ZFo] Revit
olid AEF e AelstAl =EEHUTE  Revit
Structureof| A 4 2J8}= Volume®] A4b Wit IFCOA]
HOlS gl A el o), IFCR HE W 2ol
= TPl S4HE) T E MR s B
SR}, 2t7te] g shlol That Volumee] Aol 24|
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|9 SARS vehdch

[Table 9] Comparing with rvt and ifc of Attribute (m®)

Materials vt vt — ifc ifc — Revit
(revit) (Solibri) (revit)
beam1 39911 39.910 39.907
beam2 39.911 39911 39.907
beam3 39911 39911 -
beam4 39911 39911 -
beam5 39911 39911 39.908
beam6 39911 39.910 39.909
beam?7 39911 39.909 39.909
beam8 39911 39.908 39.910
beam9 39911 39.908 39911
beam10 39911 39.912 39911
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[Fig. 7] Comparing with rvt and ifc Model
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