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Abstract 1t is essential to effectively manage facilities because operating and maintenance cost for them accounts
for more than 83% of lifecycle cost. This study developed BIM Object-based classification list to manage information
required to operating and maintenance phase of them from design and construction phase. In order to develop this
classification list, Construction Information Classification System, Design Criteria for Architectural Electrical
Installations, commodity list classification of PPS(Public Procurement Service) were analyzed. and problems for
consisting of object classification list were drawn. And each materials is classified that drawings discipline code (KSF
1540:2010 (Principle and criteria for CAD Drawing) was classified as level 1 to cover main areas and construction
information classification system was classified as level 2 to cover elements also UNSPSC was classified as level
3 to cover objects for devices and equipments. this classification criteria was given code. This study is expected to
be useful to exchange and share information in operating and maintenance phase by offering object point of view
classification in design and construction phase. besides, it is looking forward to effective operating and maintenance
of facilities by enabling management of devices and equipments by function, space, use.
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[Table 1] Research Status for BIM-based Facilities
Operating and Maintenance Field

Authors Subject Classifying
Kim, Jeonghwan| A Feasibility Study to Adopt Evaluation of
et al. BIM-based Infrastructure Anplicabilit
(2014.02)[4] Management System DD y
Choi, Jae-ho and| A :Stuc'ly on the Feasibility of Evaluation of
Um, Dong-yong COBie to the Wastewater Applicability
(2014.02)(10] Treatment Plant PP
An, Hyokyung |Analysis of Modeling Errors for .
et al. BIM-based Facility Management Ir;:f::cr}r:;z;tloen
(2013.07)5] Systems s
Shim, Chang-Su| Development of BIM for a .
. . . Information
et al. Maintenance System of Subway Exchange
(2011.06)(6] Infrastructures e
Kim, Ji-Won A study on the Development of
the Problem Improvement .
and Ock, S . . Information
Jong-Ho Directions in Enhancing BIM Exchange
©0091D[11] Data Inter— operability through
IFC
Lee, Seul-Ki | The Utilization of BIM(Building
and Yu Jung-Ho Information Modeling) for Framework
(2013.1D[7] Facility Management
. A Study on Development of
Kang, Jong-Min BIM-based Asset Management
et al Model for Maintenance of the Framework
(2012.09)[8] .
Bridge
Bong-Geun Kim|A Study on BIM Guidelines for
et al. Model-based Infrastructure Framework
(2012.09)[9] Management
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[Fig. 2] Uniclass2, viewed as a hierarchical
classification for built asset information[12]
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[Table 2] BIM-based Software Status for FMS

& Ao A= 71 FMSel BIME 488 42Ed o]
#3e 2AbkgITE VINTOCONARS] ArchiFME &4
Y BekeA oA P ofFelolAl o2 CAFMS)
BE 7)%E AlFsta Do) ArchiCADS} 91%538ke] Al
BA  g¥Ast  sFsslth. FM:SystemsAH)

FM:Interacts= Revit Architecture®} 9153t BIM 2.4

< #EE F dem, § 7)dke] Mu|xE AlFgth
BentleyAF2] Bentley Facilities: Al &9 &2, =}

A, EA T E A Q] 918 A ol Ee Aol A
o2 wlolaz g0l FUWE Flol] AXH o] Bentley
Aol thE AlE A5 4 9ok B8 ProjectWise 9F
A58t Oi]XMOW‘ THolu} BAE A3 Adste &
43t 4= 2t} 2 Hhol= ARCHIBUS, Autodesk FM
Desktop, Vizelia Suite of FACILITY management
product”} BIM 7]4ke] FMS o]t} $Jo A ZAFe BIM
718 FMS+= A Ael ¥io g ARyt wsty ] wi
o FEAEE oo F&HEE B0l Qitk(Table 2 3
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Software o] w233
Developer Advantages
Name
VINTOC Scheduling Data, Maintenance [Table 3] Comparison Category Between Revit Systems
ArchiFM ON Companies, Inventory, Access Data Object List and KEBIM Category
External Access
Revit 2013 Systems Object KEBIM Category[15]
FM:Svsie Generate the reports they need
FM:Interact mg Specified reports can be made Cable Tray
available to authorized users Conduit
Being integrated with Bentley’s Parallel Conduit
Bentley . . . e
o o | Bentley ProjectWise, Cable Tray Fitting Tray fitting
Facilities V8i G te th s (h q
enerate the Teports they nee Conduit Fitting Conduit fitting
. ARCHIB Integrating BIM Function on GIS Electrical Equipment Electrical equipment
ARCHIBUS UST Space M "
=, me. pace Managemen Lighting Fixture Lighting fixtures
Enabling utilization of BIM Model Electrical Fixture Electrical fixtures
Autodesk FM Autodesk mgde in AutoPAD, Rev1tA o Communication devices
Desktop Managing all Facilities Drawings Communication -
and data in one database Data devices
Devi Fire Alarm Fire alarm devices
Vizelia suite Calculating Flower Area evice o . o
of FACIITY| (. . Automatically Lighting Lighting devices
management Managing Work Space assignment, Nurse Call Nurse call devices
Product Building Cleaning, Insurance Security Security devices
Telephone Telephone devices
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[Table 4] Analysis of Design Criteria for Electrical

Chapter Section
Passive equipment (0]
Su}l;(;‘tz,ifiron o] Substati‘on Facilities e}
Protection system A
Generators ]
emergency Generator starting panel option o
power supply | O materials
system Batteries and cells and accessories | O
Protective devices A
Lighting Control x
Lighting o Lighting Fixtures A
Installation Landscape Lighting A
Electrical outlet x
Power Motor control centers x
Equipment * Wiring o
Main Line/ Main Line Protection equipment A
Wiring A
System Load centers A
Elevator/Other o Elevator o
Facilities Escalator o
Integrated automatic control A
supervisory equipment
control e} Instrument control equipment X
Installation Housekeeping System X
Parking facilities x
Telephone o
Local area network (LAN) o]
Interphone O
Integrated Reception System o
. - Electric Clock ¢}
Corrunumcgtlo 0] Moving message signs (@]
n Installation
Remote reading of meter x
Home Network System (0]
Video Conference System X
Information System Installation for o
U-City
electro Internal electro-acoustic equipment | X
acoustic x
equipment Internal broadcasting equipment (0]
Electrical fire extinguishing facilities | O
Security alarm system o
fire fighting A lightning arrester equipment o
system Grounding Equipment x
Aeronautical Light Aids and Airplane o
Warning Light
Sunlight Generation x
New Wind Power Generation x
Renewable x -
Energy Fuel Cell x
Electric Vehicle Supply Equipment X

O The Items corresponding to Construction Information
Classification System

A The TItems corresponding to Construction Information
Classification System by adjusting location or by
separating a item

x  The Items not corresponding to Construction Information
Classification System

_1

FE7E o] 9t} o] IEE Level AZE 2= 7,

B9} Levels(= A5 9, 10914 H% A4FS 2& 5
sleh. 29 BEHRA 2] BN 2L B3 Ut
=17 % e GAE S ek

4. ™I|/EEELY HHMERIE
AAZFAA = BIM HlolHE AEARE 2-8317]
el Qg 7150l wiel BIM A4S BHERE EFE
FzZo|th. BIM A= BIM 42X ES oA RdE =
AZes Aulas 3¢es 5 =294 242 o)
TE, 9, AR, AT

RS S L
BH7158 BEUZ 3aeke Aelston, 33 oke] 4
g7)Fe BIM A4 #do= 18s8ln §3Po= L8
& Qe FES S0z Fejgoazn MATH
BR7IES BHskAtt

+ Analyzing element part of construction
Ste i information classification system
P- - Analyzing design criteria for electrical
installation of architecture field
Analyzing classification criteria for drawings
Analyzing commodity classification list of
PPS

Classifying alternative of step.1 as 4
level according to drawings level

Step. 2

+ Grouping as BIM object point of view

« Classifying items as properties By
Step' 3 separating type level

[Fig. 3] Development Process of Object Classification
Code



BIM 7|9t fATAE 2dFS

15402010 (CAD =91 24 9133} 712)2] (2rs] ob b7 4ul@) 3t9l9] dol Qi =g B89
FEE B80T TEFE QARREFAA B v FEF FEARE 35S AoEAAdn e mdTE
Fo BA ANE Fol & ANRFES) FEFZ  Awolt o FEL WylAuel AuEAAn] 77t
ST, & QTN AN AAEFEE dE EAs] W] EF =S Beed AU 5 9
RO} FERE AASIL gtk 55 FRRE 1M ov, olds] G DA Foprt U FHE T
T3 EAAL | A4s] g8l A 71H ROANFS Al of 2EFO 2o dAs £ 9L Aok
Ao, 1 ngAge A, FEFY HEE B vAUoR AMARERAAL PARF H919) &
at7] Sl AitErt dE(@), A, 24 3 BedE ERe 28 SFEREES 8380t o AR
(D, A, T&7F TEAH FEp)oz FEste]  ofollA Aot Kah= B woko] 7171 B Aol tigh
Table 50l YERAITE A7k diddn], AEE F88ka 37) vl 7171 3 o] S 9
AAAYANIA Y] 183 FFEAAN] o AR § AERE 8t Aol Thesidth & ATelAe
ERAAS s@o R Fog it BRis Ale]e] Bl A7/HHEL] wope] AAEFES AfFol 22
AEE Bgeldlh 24 2 RelPRe AUARTFA BERES fgomd, AUAREFAA TR
A BSIEE Hel AN ROl o] Wi AAR  FRF U EFElo @ 91FR] B2 2AF 2
R % gl HAol QU] W] A7) Gl wek m @ % Al
QA H](655) o WAAR(652) 2 TEst o, FEE B
42 M7|/EESL HHERIE 8
[Table 5] Analysis of Object Classification List AAEETE B2o Al 2 T4 % 9
Cll:;zi\zlczgtfon Construction Infé);iziilsn Classification e Ak B AT N ANERAA T 7)FT} o) At
Lovel 1 Lovel 2 Code o ARF AAERIE B2 44 A AN T
power Substation L ARE RoF AARRAAE O, T, &P 39
Emergency power supply system 618 - ﬁ]i __’L%thy Eﬂv‘i‘%‘l\f v‘i‘ol:v%-?r, EERAN l?__ﬂ %%‘y
Main Line and Wiring System 617 [ ] N . o B
Elevator and Other Facilities | 660 | - SEFE 7R ANERE ere,
g Tslaton o 2 Aol AN A/ ARE RO} AAEFER
Elec(t;cal New Renewable Energy 630 [ ] ° = Fg 49]' 7ELO] @_7]@11]94 %‘—Hﬂ?dlé_oﬂ El3 7—]172“?":}
supervisory control Installation 670 > FIRE AA g83 4
Electrical Accessory 640 [ ] ZNA0 7 ARFE AV|/AREA AAE AEF L
Common Wiring 6 | > ng el BRE) A goor xeye) BE
Electrical fire fighting system 651 - = %%7 éi?i]%%&/ﬂ 141 @'H]‘?——_}%}E, LHQ}qg] SEL
disaster prevention facility 652 | ] 5 %_% @%7] zom %’%ﬁal 3': 9}‘3}
Telephone distributing system 638 [ ]
TV receiving System 631 -
Telephone and Interphone 632 - Level 1 Level 2 Level 3
Communicati Broadcasting equipment 633 - KSFFile?;lO/ Cglr;sstsrll;lcct;zr; r{n;;;zzt]ljn PPS(Pubsl;in’gz)ct/nement
on(C) crime prevention and security 655 | ] Elements UNSPSC
Electric clock and Display device | 637 - At ‘ GellE Afinests GehkE Egujpmait | (GORE
supervisory control Installation 670 » Ezljic;;c:r:t Suzzgfiron 614] [Panel boards
Common Wiring 616 » e i
L4 AI?](fj(i)triTox?at(i);nalél;‘ss\;?ilcagtigsn;;sfti]qememS Part i’ Construction Panel boards Classification Code : —

B Separate and Movement of an Level 3 item of Elements Part
in Construction Information Classification System

» Duplication of an Level 2 item of Elements Part in
Construction Information Classification System

[Fig. 4] Example applying Object Classification Code
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