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Abstract  The purpose of this study is to suggest BIM-based Reference Model(RM) for Urban Facility
Management(UFM) System development efficiently. The urban facility management’s objective is to take the
user convenience and safety from checking the facility to maintain it’s function. Recently, to manage the
facilities effectively, the BIM technology is being applied to it. In this study, the research trend related to the
UFM system is surveyed and analyzed to develop the BIM-based UFM RM. After developing the RM
component and process, the BIM-based UFM RM is proposed.
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[Table 1] Urban Facilities

Category Items
Road, Crosswalk, Overpass, Tunnel, Bridge, Grade
Urban Facilities, Common Duct, Curb,
Ground Water Grate Ir‘llet, Stre.:et light, Retain-wall, Noise
Facilities Barrier, Roadside Barriers, Road Cut Slope, Green
Buffer Zone, Bikeway, Crash cushions, Bus/Tax
Facilities, Railway Facilities etc.
Urban |Underpass, Underground passageways,
Under- |Water-supply, Sewerage, Electrical Installations,
ground |Communication Installations, Gas
Facilities |Utility, Pipeline, Manhole, Electric Ditch etc.
General Public Building, Electric Facilities,
Urban . o
.....  |Signboards, Park Facilities etc.
Facilities
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Table 1] &7t =A] AJEEL A2 oh53t o]
DBMSe] dutateo] AAHez A4d 4= Uk
UFO = {GUID, T, S*, PSet}

GUID = Globally unique identifier
T = {N, R, PSet, RSet}, S = {UCS, E*}

N = Name String

= {Derivation, Association, Dependency, Composition}

PSet = {P*}, P = {N, D, V}
D = Description, V = Property Value
RSet = {R*}, R = {N, PT, RU}

= {Integer, Real, String, List, Table}
RU = Property Value Validation Rule
UCS = User Coordination System

E = Geometry Entity
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[Table 2] Urban Facility Management System

Service
Description Objective
Platform P )
The integration platform for .
© [miegtatio pratiorm 1o Improving the
. developing the urban . .
U-Eco City |. . service quality as
. integrated operation center|, .
Integration . Integrating
which can manage the .
Platform[6] s . the existed
facilities as controlling the .
. urban service.
central U-service.
The service which can
transfer the information
. such as the structure strain, .
U-Bridge ... |Aged bridge
stress etc to the facility| =,
Safety . maintenance  for
manager and connect it to .
Management . the urban citizen
System([7] the urban integrated control safet
Y center for U-City SOC Y
facility management
effectively.
The moving route
. . . trace  technolo
The intelligent integrated g Y
. . development with
Intelligent  |control service based on 3D the intruder
CCTV technology with the image .
. R behavior  pattern
Integrated  |analysis for operating the R
. ! analysis and the
Management[8] |existed  security =~ works o
. face  recognition
effectively.
etc for the
security.
U-service to improve the|The citizen

Digital Artifact

satisfaction of citizen and
support the urban landscape

physical
interactive

Service[9] management by usinglinterface
media digital technology|considering the
such as  LED, Sensor,|urban  recycling
Sound etc. business.
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[Table 3] BIM,-GIS Core Component

Function Description

Effective 3D |Extracting the light-weight model from IFC
Visualization |BIM file and linking the properties with it.

Querying the needed data from BIM and GIS
DBMS.

Data Query

Adaptive Supporting the adaptive LOD to rendering
LOD (Level Of|many objects related to the shape and the

Detail) property data.

Geographic | Various geo-information service based on
Service GIS.

IFC-CityGML | (| verting TFC to CityGML.
Convert

ETL (Extract, |Supporting the interoperability between the
Transform, |heterogeneous systems by using
Load) ETL concept.
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Integrated Urban FM Database
- Facility GUID Geometry
BIM |:> P #F02 Shapes...
Objects DB
Facility GUID Data
» #F02 Properties...
Heterogeneous
DB afin
( p ( 3\ s 3
- Database Data
Data E> Connection |:> Extract
Source-1 Driver-1
Data
Transform
- Database
Data [> Connection |:> Data
Source-n Driver-1 Load
\ J \. J \_ J

Ex) Text File, Excel, MS-Access, Oracle, MS-SQL, HADOOP etc

[Fig. 3] BIM-based FM Data Integrated Database
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Service Manager
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T
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—g?g Spatial Data Provider Data Provider
8 Spatial DBMS DBMS
5o Windows/Linux
g =
3

Multi-Core Platform

[Fig. 4] Urban Facility Management Framework Component
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[Table 4] Integrated Platform Framework Function

Category Description
Collecting the data related to the
UFM Data facility management information including
Aquisition BIM data to make a decision considering
the context awareness.
UFM Data Executing the activities such as the data
Integration / |transformation, integration from
Modification [the collected data for UFM
UFM Data Offering the UFM servics:bto users
Oneratin. such as the damaged facility query,
P g the UFM history data recording and
Service . A
reporting, UFM budget estimation etc.
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2% AB|27} Open APIZ AlFE ojof g}

Urban FM Integrated Control Center

Urban Real-time Real-time
Information Remote Context

Control Monitoring Management
I I I

Urban FM Applications

Urban Facility Urban Energy Indoor/Outdoor
Management Management Navigation
I I I

I Open API Service Interface I
T

Open Integrated Urban Facility
Management Platform

Context Awareness

5 Context Web Service Component
B = (Security, Log, Session, Exception,
g % Processing Message)

E 3 Data Query Adaptive
S& Engine LOD
53 Urban 3D IFC-CityGML
=~ Information i g

30 Visualization Converter
Q9o

C T

£z

23

ES

o

Spatial Data Linkage Component
Data (Neutral File Format, Converter, ETL)

ot

& L)

Urban FM System BIM on GIS system

Drawing Management BIM-GIS integration

Facility Information
t

Maintenance GIS Model Management

Management
Facity
Dato Edit M DB GIS DB BIM DB

[Fig. 5] BIM-based UFM Integration Framework Reference
Model

BIM Model Management
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[Table 5] Integrated Platform Reference Model Component

Definition

Category

Description

Urban Information
Control (UIC)

Controling the Urban
Information for the
facility management.

Urban
FM . FM data monitoring
Real-time
Integrated Remote related to FM such as
Control Monitoring (RRM) CCTV, Field data, USN
Center data etc.
(co Real-time Facility management by
Context using the context
Management (RCM) awareness.
facili
Urban Facility manaUerIlz?;lt ZC] 1lti}(]:ation
Management (UFM) & PP
Urban to support UIC.
M Facili
A Utban Encrey | comidern
. p!a Management (UEM) PP .. J
lication energy optimization.
(UEMA) The navigation
Indoor/Outdoor application for FM
Navigation (ION) PP . .
operating activities.
Thy licati
Open API Service L e application program
Interface interface to support the
UFMA’s functions.
Web Service The component which
Component supports the Open
API Service Interface.
The query engine for
searching the needed FM
Open Data Query Engine | data which is similar to
Integrated SQL(Structured Query
Urban Language).
FM The LOD generation
Platform

Adaptive LOD

technology for the
geometry and property
representation
performance about
the large volume BIM
and GIS objects.

3D Visualization

BIM and GIS 3D
object representation
function.
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IFC-CityGML
Converter

The converting
functions to represent the
BIM objects on GIS.

Context Awareness

The function for
operating FM activities
considering the FM
context effectively.
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[Table 6] Integrated Platform Reference Model Process

Definition
The needed data
BIM-GIS-FM Data integration function Process Description Actor
Linkage Component | between BIM, GIS and Access control
M Managing the access and the | Facility
: and Account
account. Manager
DB for managing the Management
Context Processing DB| context awareness rule . FM Objects CRUD (Create,
b M FM Objects Read, Update, Delete) User
about . CRUD > Up s
process.
The integrated DB from
FM Work
UFM Integrated DB | 511 "G5 and FM. vor FM work activities Facility
Activity .. .
Definition definition using WBS. Manager
BIM and GIS spatial —
Spatial DB object such as the FM Work Scope definition related to FM Facility
polyline, 3D solid DB. Scope work. Manager
Definition Engineer
The linkage service to Report Report query related to FM Facility
Data Collection relatzztrii:ll:if f(:z:i he Query operation and management. Man.afger
Integrated Linkage . Report Report fil tion f EM Facility
Service various sensor su?h as Generation eport lile generation Tor ‘| Manager
USN, CCTV, Field .
: Facility
device etc. . .
FM History |FM history data query about the| Manager
Facility Information | Facility objects CRUD Query facility maintenance. Subcontrac
Management function support. tor
. FM history data input and
. Facility reporting FM History istory data thpu an Subcont-ra
FM Reporting . update such as the facility
System function to support Update inspection efc ctor
Utban Y the decision making. - P :
FM FM Object Object properties definition Facility
FM Decision
i P t e
System Supporting FM DSS function by ropery about the facilities. Manager
using the data mining. Definition
System(DSS)
Report . . s
. Report schama definition =~ with| Facility
FM DB Facility Management Schema color-code and report style Manager
Database Definition P e g
BIM-GIS integration BIM-based TBIE/I:"’:’i f;i‘httyh ObJE.Ct .
BIM-GIS function such as FM Object ¢ e? N ' (l:ltl1 nghi © (1)1 d]ec Engineer
integration BIM-GIS coordination Creation ype, retatio S ps &
. properties.
and topology mapping.
Spatial Facility searching by using the| Owner
BIM model Information  [spatial query such as the region| Facility
BIM Model management including Searching selection. Manager
Management the object(Building, B ] ] Owner
BIM on Wall, Slab, Door etc). FM Property |Facility searching by using the Facility
GIS Searching property value. M.
System GIS model anager
i i Maint L o
GIS Model management including the a;r;reir;:;nce Estimating the facility Asset
Management object(Road, L maintenance period. Manager
Sewage, Pipe, Site, Estimation
Railway etc). FM Operating FM Operating Asset
strategy strategy to estimate Manager
GIS DB GIS Database Estimation maintenance period. g
BIM DB BIM Database
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