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Kyung-Wan Seo', Tae-Ho Kwon' and Sang-Ho Lee!

ISchool of Civil & Environmental Engineering, Yonsei Univ., Seoul, 03722, Korea

Abstract

In this study, we proposed a method to generate a maintenance documents for railway track through Construction Operations
Building information exchange(COBie) which is a subset of Industry Foundation Classes(IFC), a data model for Building Information
Modeling(BIM). In order to define the items necessary for railway track maintenance document generation, we analyzed the guideline
of maintenance and management to track by the Ministry of Land, Infrastructure and Transport(MLTM), and defined the way to
refer to the information items in the COBie spreadsheet. The additional properties not supported in IFC, were created for generation
of an Information model that reflecting maintenance information items of railway track by applying user—defined property set within
the IFC framework. An IFC-based Information model reflecting the user-defined property was implemented through BIM software,
and rail track maintenance information items were transferred to COBie spreadsheet according to the defined approach. It is tested
that the information can be transferred from the IFC-based as-built model to the COBie spreadsheet, which can be used to generate
the necessary documents for railway facility maintenance work.

Keywords - construction operations building information exchange(COBie), building information modeling
(BIM), industry foundation classes(IFC), maintenance document, railway track

S8 o|Fol 7} el i 4 HES) Felz Auee,
g fAUE Yol olg3] e AeE AARAES
N 4 U RIS Bl 4119 G Feiz 2A5
3t 9ol glojol Bt fABE Slal AdHE 4
FEe fA%e Bdon Fagsel 94 9] v
g FelAe ad Pt ANz AuEgeAs ge
shet] o2l o] Mar, olsh 2o YRS Adsn W)
| st 3y A w3t Azt
wol 209} o Wit ohe} ERIo} AEBY 3G Aol
F717} B A o] oS 29 AAEA B o) f1
ol

2 B4 2t 5 0§ Sl 2AE o] Wasi)

o 8

Industry Foundation Classes(IFC)¢ 2< Building
Information Modeling(BIM) 713 %33 Construction
Operations Building information exchange(COBie)%t
2 Holy 2 AP AAES] AA ATl itk tAE
BEE A e Al FxshE o dAad 5 A gt
Q=8 F7P7b FE31E BIM roadmape] wet 20163744
TGN 2EE AN ZeAEd 91 7|9k FY 9 glo|Hee
B E ovlske 29 BIM 485 oFstela, BIM #E
5oHlolE] Afde] 7k & FEstd AP RRED S PAS
1192-3°l14 33t Cabinet Office, 2012; BSI, 2014).
Tk Mu| 2 i Age 98 1SO 15686-44 1159] &4
AN FHEF7] HE AP S 918 BS 85445 B3l IFCo
COBieE °l8sto] A& AP RE & ©A ugebr] Ak
8E 7lgela IS0, 2014; BSI, 2013).

' Corresponding author:
Tel: +82-2-2123-2808; E-mail: lee@yonsei.ackr
Received June 19 2017, Revised July 27 2017;
Accepted July 28 2017
©2017 by Computational Structural Engineering Institute of Korea

This is an Open-Access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License(http://creativecommons.
org/licenses/by-nc/3.0) which permits unrestricted non-commercial use,
distribution, and reproduction in any medium, provided the original work
is properly cited.

FHAFEESE =28 H30d M42(2017.8) 307

e



COBie 7|8t &= AzfAde] 24 B4

Choi®t Um(2014)& 33 skrAelrds tde= &
#e] ¢k COBie #8359 HlwE &3 A& 7HsA
AES}AIL, Ho(2016)+= 3k BEZAC Electrical &
Mechanical A& o2 sted Mobile 71718 283
COBie 7I8te] zpikte] WhHS AlRbsiSith. 12iuh 9 Al
B2 ES AAE 8L F 1ES] Mechanical, Electrical,
and Plumbing(MEP) 84l %3]0} glom] Hruel 4]
o]F WAl & St Ut} Patacas 5(2015)& AAF
FH AL 93 JE 55 iF FJEEII COBied
Agat7] g WS Aljtet oy, FF JE R0 Ay
3 o]& 58 COBieE FH7} Adue Aol ohz}, F
GAZE BIM £ZESjE Fal FAld 2tk oA
COBie AE7} IFC Y HRE A4 Fxep]| Lohe S}
Ak,

2 AFoM e HuAdEY] 29aA1Te A9 A9
TS ] 97 Wktez [FC7IRE Ax AR
As-built FEED] A4 Bl o]5 COBie 2ZHEAE] A
Ashs WS Akt

tlo of

il

o

2. COBie 7|t RX|H2|H NME
2.1 COBie £ZH=AEQ JQ ¢ A& 3

COBiex 1= fA#E] AEE & P2 tlolH 2 ngt
ab7] 913 Fo = [FC HlolH 227]nte] Subset 22 Model
View Definition % Handover viewdl| 3l|@shH, dx|
COBie 2.47HA] AP JEHNIBS, 2015). COBie 2.4
AZYEAEE F 20709 sheetZ A glom F2E
Al 7191 718434 (early design) TA|, AAA (detailed
design) @7, A& (construction) T, 9172 (opera-
tions and maintenance) THACIA HAE JHE v TA
nith Y sheetol] 1oz SAHYE 93 WEe
A8 2E Folu et JE R PRE AShe s
GFo BeAE Peted 54 Fa it
COBiedlA & 3hte] IFC &8 #4S o2 +2&
&3 Apatel] Ul HEE F(Floor), &3%HSpace), &1t
EAo] w2 Jd(Zone) B 2L ¥t FE At 3
(Type), F8o] W2 74 24 (Component), 74847} o]
= A 2E(System) ZF & A FEAEE F335)a Space,
Type, Component®] 55l tht A7 £A4-2 Attributes
sheetZ &3 771 & A== ot o} &gk 2t PR
Azeln e IFC AA HRE IFete= gozn A7
SAEE [FC AAld F7HEE JBE 329 sheet 5]

of

308 EIEMAMTREESE =2F H30H H45(2017.8)

[

B 4 =S sta vk skAIRt COBiew @A IFCE
AAE 7R slal gloid BE 84 RHS 9% SR

$1om, Component sheet2] tl’del A
Z, 2 A71, MEP 59 8a50)] e 72 84 A E
TR R T g s BB AEE 949
ofnFRE wkgdaly] ojfth mek ARbe] $x] FEIL F
(IfcBuildingStorey), &3 IfcSpace), T4 (IfcZone)ol =3t
slo] REH7| B FREC] ZHol Wz A

S WoR AFUE ER F2E B A% Hol 24
@tk o|sh B VS BF AP [FCS o|§ Frshs
COBie] 84¢ £al 389 4 & Zow dady &
QAo A A EEE wigon T ANE 5 AL
=
=

Az fA1 e Jus
ok Weke ]kt

=
of
o
Q
O
=
%
]%

]
=
(r
>
|

2.2 IFC A¥rdz COBie &AZHEAETZ ARAL

i

A IFC9 COBie 71Wke] HEAAES] Ao 7] T A
AA 2 AF DAY JRE SFFAHAE AR g
Al B AFellA Ak HE Fig. 13 2}, ¢4 Al
v AE ZRAE AZ Gl Ao 7] 2t dA
FEe gk A B2, dErojol sk =] W& (EIR:
Employer's Information Requirements)< % 2|3ttt A4
WAE HE AT HEkS 98] AHEE ExtSystem 5, IFC
Auwd Yo e BIM ~ZEY ] tgh fgoln,
AgEojof b ol Al o] ek FEre 14
thell Ale A= AEA AR 2 AL Fo] Ewlofof gt

therow AT AR G E7 |3 IFC 4 H s
COBie @70 vl W25 Fojgitt o7|A A|gtek H B
T2 A [FCe 7|2 AATeZ 188 4 gle A=AEE

o EE xeta glen, A= COBie 94 A=

Revit 2016 FME 2016
Im======= === !
- I | Property Set | 1] Rail |
Employe.r 5 I Schema :_L Maintenance :
Infm_'matlon \ ¥ 1|t Information |
Requirements || 1 Rail 11" Selection !
defimtion : Information | ! : ¥ !
1 . I
] 1| Modeling | ! COBie |
Additional | ! ¥ !} Data !
Property 1 | IFC Exporter : 1| Exporter :
Values ] - i! L |
| 1 COBie |
1| IEC Data File |71 | spreadsheet | |

|

Fig. 1 Process of IFC-based COBie Spreadsheet
generation
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Table 1 User-defined property set for rail maintenance information

PropertySet Name Pset RailMaintInformation
Applicable Entities IfcObject
Definition A property set for maintenance information of rail

Name Property Type Data Type Definition Exmaple

Location IfcPropertySingleValue IfcText Location of rail GPS coordination
RCategory IfcPropertySingleValue IfcText Types of rail according to position |general, turnout, expension
RLength IfcPropertySingleValue IfcText Length of rail component -

Section IfcPropertySingleValue IfcText Positon according to railway structure| 00bridge-OOtunnel, etc

StraightCurve | IfcPropertySingleValue IfcText Physical shape of rail straight, curve

UpDown IfcPropertySingleValue IfcText Direction of track up, down
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[F7627 T CRELOE I SEVPROPERTIES( GogdyPGrAEDmTengnatid. SAL3 3, (37574), FTEas ), _
E_?GSGI IFcPROPERTVSET(._'_@BddePiHAESmTeKTn_;r-_l‘.Z_q.',_3341_."iset R_ai}i‘lalntInfgrmatlon_;, (#76 2,35?_93
#7652= IFCRELDEFINESBYPROPERTIES( @OdwdyPGHAESmTenTnmCid 541,83, 8, (47573),47650);

-3?6-34_‘3 _595#?60 .E&Bﬂ_}_;

- == - -

Location | #76e2= IFCPROPERTYSINGLEVALUE(® Location' ,$,IFCTEXT('37,346787_127.879527"),8);
RCategory | #7603= IFCPROPERTYSINGLEVALUE(" RCategory®,$,IFCTEXT( general'),$);
RLenglh #76@4= IFCPROPERTYSINGLEVALUE( "RLength’,$,IFCTEXT('300'),$);

|
Section [ #7685= IFCPROPERTYSINGLEVALUE('Section’,$, IFCTEXT( Gwangteolérdg-Guangteo2drdg’),3); |

£76@1= IECPRORERTYSINGLFVALUE(; Offset Vaug 3, TECLENGTHIFASURE(S71.50,5) — — —

StraightCurve | #7606« IFCPROPERTYSINGLEVALUE( " StraightCurve',$,IFCTEXT( straight’),$);
UpDown [ #7667= IFCPROPERTYSINGLEVALUE("UpDown®,$,IFCTEXT( up"),$); I
#/608= TFCPROPERTYSINGLEVALUE( Reference Level Elevation',$,1FCLENGTRMEASURE(-4300.),%);
(a) Input data and the generated IFC physical file
@ Info <~ > ~ @
" Beamn,-1.3
Dim 18 | G ity Data  Materials and Finishes
Cla: ation seQuantities = Constraints = Dimensions
Identification Quantities ~ Material  Profile  Relations
solibri al Structural Beams g Quantiti o %
0 g Pset_BeamCommon I Pset tinfor on
i HE@
= Property Value =
@ Mot | scation 37.345787.127,679527 e
|= @ 14 RCategory general
| & =] ALength 300
| - | Section Gwangteo 1Brdg-Gwangteo2Brdg
StraightCurve straight
UpDown up

~ Beam.-1.2

Beam.-1.3
« Beam,-1.4
« Beam,-1,5
« " Beam.-1.6
« Beam.-1.7
« Beam.-1.8
« Beam,-1,9
« Beam.=1.10
" Beam.-1.11
« Beam.-1.12
« Beam,-1,13
«” Beam.=1.14
« Beam.-1.15 ¢ I

(b) Model implementation based on the generated IFC file

Fig. 2 Input data and the IFC-based rail model including the identification information of components
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Table 2 Evaluation of IFC and COBie support for rail maintenance management information

Rail Component IfcObject COBie 2.4 Data drop
Component sheet - Name

Rail A-1 IfcBeam Component sheet - ExtObject As-built
Component sheet - Extldentifier

Informaton Item IFC Propertyset(Pset RailMaintInformation) COBie 2.4 Data drop

Location IfcPropertySingleValue: :IFCText As-built

RCategory IfcPropertySingleValue: :IFCText Attribute sheet - Name As-built

RLength IfcPropertySingleValue: : IFCText At.tribute sheet, - Valu.e As-built

Section IfcPropertySingleValue: :IFCText Att.rlbute sheet - EXtObJéCt As-built
Attribute sheet - Extldentifier

StraightCurve IfcPropertySingleValue: :IFCText Attribute sheet - RowName As-built

UpDown IfcPropertySingleValue: :IFCText As-built
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& z g |
: i : 3 s
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up.
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