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ABSTRACT: Recently, BIM has been widely applying in civil engineering projects centering on the private construction industry in order
to establish self guidelines for spreading in practice. However, most BIM technologies and software are based on the architectural
projects. In these environments, it is not easy to apply the BIM to a infrastructure field. Even BIM standards with IFC (Industry Foundation
Classes) are also focusing on architectural projects. Especially, both private and public sectors do not know about how BIM delivery
system should be performed, and how such deliverable should be submitted to the government yet. Thus, we need to analyze an
application level of BIM S/W (Software) in real projects and verify their interoperability. Besides, since there are not any common standards
that can exchange IFC models for civil engineering projects, we have many issues in converting as-built infrastructure models into IFCand
delivering their design documents to the government. Accordingly, this study aims to perform a BIM process with commercial software

for real road project after a detailed design process is finished and verify interoperability between diverse BIM software for securing BIM
data reliability.
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3D Design Section with Okdong-Nongso Road Project
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Figure 1 Design Section of Okdong—Nongso Road Project
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Table 1 BIM Design Software for Applying Road Projects

Model Autodesk Bentley Other Software
Terrain/ AutoCAD | Power InRoads
Road Civil 3D (V8i SELECT -
2013 series 4)
3D Revit/ Architecture
Model Structure| Structure | (V8i SELECT —
2013 series 4)
Rebar
Rebar - (vai sELECT |, AllPlan 2012
) (Nemetschek iit)
series 4)
Navisworks Navigator
4D Model Manage (V8i SELECT —
2013 series 4)
5D Model & Smart VCM
Svstem - - (Domestic
Y System)
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Figure 2 BIM Process of Road Projects
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Table 2 Mapping Code Configuration of Civil Facilities

Construction .
Information Extension Entire
Facilities Structures Single Model | Combination
Breakdown code
Model
Structure
Road | Fi1120 | R0 T o1 | Frsi20-01 | Fi1120-01
Block
IC F11120—-01)
Bridge 1 01| F15100-01 | 6400 o1
. F11120—-01)
Bridge 1 02 F15100—-02 F15100-02
IC F11120—-01)
15100—
Bridge 2 03 F15100-03 F15100-03
Bridge F15100 2001
: F11120-01
Bridge 2 04 F15100-04 F15100-04
) F11120—-01)
Bridge 3 05 F15100—-05 F15100-05
) F11120—-01)
Bridge 4 06 F15100—-06 F15100-06
F11120—01)
Tunnel 1 01 F16100-01 F16100-01
F11120—-01)
Tunnel F16100 Tunnel 2 02 F16100—-02 F16100-02
Underpass F11120—-01)
] 03 F16100-03 F16100—03




>
o
[=
Hu
>
|m

I
fim}
>
[o)
HU
=
F
n

g ZEAAS LIEHH Z0[C,

MES oy
D E{20 F HMHBREAS e IEE &
XHILt Rlstrtzst Lx|ele BE7} I Ol “AlLE0| Ot
2A2|of) 5t St 0f Ofpt ' PEBO| QX 9 FUOHHTI
EEXA OALS TIBHHES B AMR TES 2242 EdA

N2 22s
2) 37t T g Bl T SRNHS ANSE Tolo
= PESion, 2 A ZeEMs 378 Ueils
$16240 TEES 0/85101 2 Ale] Ty T7i0l ‘2554 13
T'E S16240-012 EOR AT SEBICE Ui
o= E2E Hielo| Moz TNE 4 Un, MM 51
o C| S|

= YEHR! =20] Z20i| tiH|StH <otidol stte] =gE
AE=Q B2, o, ot 2i240f thiottd O, 1, 22 &g 2
CE MNEsIR) o, E2= 7[EH2Z 0|0 Mol 12+
oF MZate e, Ol HEFEEFAAIA ‘Yol +
SZ20] siigots S16140(AE (Bay) S H&E 4= 2lCk 0fof
w2t 2t S22 AAEe=RE dEHSE 20 Yo
Lot WOl AMHR S, uof 1t 20| #x2= U9 B9
ARt SHRL o] HEH ez Folw0] of2f &
= FeF 2] izl F2= UM AE H SERE
UAZEZFA A L] S16130(7[&H)E HMEoIU2H, Alg2 01
= BH2 2= =yet IS AEott
3 &

MBSO TYRAS TN UMYRBERANZTE &
SAMEL(E02), XSRS RR(E07), =2(EN), WEHETS), H
2(E14)9] 517 245 AEsI0 220l 2=5E 29 ZEE
E13620-02-001
(Bridge Protective Wall-
Southbound — Object 1) £13620-03-001
/ (Median Strip - Object 1)
/ e
E11290-00-001 N /
(Pavement — Object %
| ——
\\\
—
—
E13270-00-001__ -
(Upper Slab - Object 1)
E13230-01-025
e (Bracing — Object 25)
£13220-00-001—
(Beam — Object 1)

Figure 3 Element Code Extension of Bridge 1
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Table 3 IFC Entity Mapping with Elements for Bridge 2

Elements Level IFC TITLE
Al = Mass Concrete |Truncation Concrete| IFCFOOTING
Al — Foundation Conerete IFCFOOTING
Foundation
Al — Body Concrete Wall IFCWALL
A1 — Parapet Concrete Wall IFCWALL
Al - Wing Wall Concrete Wall IFCWALL
Al — Shoe Bridge Shoe IFCFOOTING
A2 - Mass Concrete FES:Z;?:; IFCFOOTING
A2 — Foundation concrete IFCFOOTING
Foundation
A2 — Body Concrete Wall IFCWALL
A2 — Parapet Concrete Wall IFCWALL
A2 - Wing Wall Concrete Wall IFCWALL
A2 — Shoe Bridge Shoe IFCFOOTING
PSC—Beam Concrete Beam IFCBEAM
Slab Concrete Concrete Slab IFCSLAB
Pavement Asphalt IFCSLAB
Al - Approach Slab Concrete Slab IFCSLAB
A2 — Approach Slab Concrete Slab IFCSLAB
Pr?rzig:l\;eﬁov:an Concrete Wall IFCWALL
Median Strip Installation Concrete Wall IFCWALL
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Table 4 3D Structure Models for Bridge and Tunnel in
Autodesk Revit and Bentley Architecture

Autodesk Revit Structure
Bridge 2

s

Tunnel 2

Bentley Architecture
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