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A Study on the Link of Building Information and
Cadastral Information as Spatial Information
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ABSTRACT

Regarding to the cadastral information and building information as a spatial
information, studies on linking between cadastral records and building information, or
integration methodology on 2D based building map and land information were proposed.
Cadastral information has grown its values by cadastral resurvey project and cadastral
confirmation survey. There is a tendency of BIM in the design stage which is not just
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simple 3D dataset and BIM 1is spreading in public and private sectors. However,
studies on the linkage between building information and cadastral information is
relatively weak comparing to the BIM spreading. One of the main features that have
been improved in IFC4 is the interoperability with GIS. In this regards, the researcher
propose several revision methods to link cadastral information to building information.
Cadastral information needs to improve the quality of the dataset’s such as unifying
the different coordinate systems and preparing continuous cadastral map. For buildings,
standardization of BIM in the public and private sectors is urgent task. IFC4 and
upcoming IFC5 are international standards which need to be considered and BIM
reverse engineering for the existing buildings is necessary for the public utilization in
the near future.
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TABLE 1. Government(PPS)'s BIM Implementation Plan

ltems Shot term(10~"12) Mid term(13~15) Long term(16~)

* Work innovation by expanding
BIM application to the entire
facility business

* Design quality improvement by  * Cost reduction by building 4D

Purpose : - .
P expanding BIM application design management system

* Turnkey project or a project

including design competition -
g ¢ b * Total cost over 50 billion won of - .
Target that the total costs are more ) : * All building construction
. total Service construction
than 50 billion won of Total

Service construction

* Promoting BIM orders by actively * BIM model data utiizing to

) * Organizing dedicated Team in construction management
marketing S
) L order to manage BIM order * BIM model data utilizing to
Methods < Developing guidelines of Annual i )
BIM order * Business management system construction contracts
utilizing the 3 D model data * BIM model data utilizing to total

* Incentives to BIM application ) .
project cost comparison

* Improving customer satisfaction )
) ) * Improvement of Total Service
by applying 3D design.
. : cost management and schedule - ) . .
* facilitating BIM infrastructure of * Facility business innovation and
) management ) ,
Expects Private sectors o ! strengthen the financial
) ey ) * Eliminate wasting elements by )
* Design quality improvement in a L . ) executive management
) . . o minimizing design changes in
wide variety of quality review in )
) construction phase
design stage

Source : PPS(Public Procurement Service). 2010.4.15. Press Release.

TABLE 2. Applied tools of BIM

Tools Projects Contents
YIT HUT 600  YIT provides the basis for the construction process using the BIM model, comparing to
ArchiCad (Helsinky the traditional approach, improving the quality of collaboration between each fields

University) using BIM

Freedom Tower SOM improves the liquidity of the data applying BIM technology to Freedom Tower,
(New York)  efficient project collaboration
Digital  One Island East By applying BIM design to 2D design, work coordination problem or collision /
Project (Hong Kong) interference problems can be solved.

Source : Applied technology of BIM for construction industry trends and forecasts. 2008.
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Industry Foundation Classes (IFC) for data sharing in the construction and facility management industries

Classes de fondation d'hdustrie (IFC) pour le partage des données dans le secteur de ia construction et de [a gestion des installations

INTERNATIONAL STANDARD ISO 16739:2013(E)

First edition 2013-##-##

150 16739:2013(E)

PROOF/EPREUVE

ICS 25.040.40

@ 1502013

All rights reserved. Unless otherwise specified, no part of this publication may be
reproduced or utilized otherwise in any form or by any means, electronic or
mechanical, including photacopying. or posting on the intemet or an intranet
without prior written permission. Permission can be requested from either ISO at the:
address below or ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 - CH-1211 Geneva 20

Tel +412274901 11
Fax +4122749 09 47
E-mail copyright@iso.org
Web Wiw.is0.org
Published in Switzerland

Price based on 23 pages

FIGURE 1. Open BIM international standard(ISO 16739:2013)
Source : IFC4—the new buildingSMART Standard. buildingSMART(Thomas Liebich, 2013)

ToolelA IFC 2x39]

A ggeteel wAde] wot g
At GISEokdel= CityGml¥ 22
go] mieiEoe] AT BIME Wed 37
ohd WEls S44R7 AvHe] n

galo g wizHEofo| md=ge] Fert Yo | Aol &34
A7} of TAZE diF=Ea At ol#st EAlHL
33X A}ES sl 19969 AAE  building
Felo] SMARTelY &3t Jr 53 2 wshs 3

w3k terst 2FEs Asilet dxdew A

TABLE 3. ISO related international BIM standard

No Standard TC Description

i 1SO 16739:2013 ISO/TC 184/SC 4 Industry Il:oundatalon”CIasses(IFC) for dgta shgnng in the
construction and facility mamangement industries

2 ISO 167354:2013 ISO/TC 59/SC 13  Guidelines for Knowledge Libraries and Object Libraries

3 ISO/TS 12911:2012 ISO/TC 59/SC 13 Frameyvork for porvision of guidance on building information
modeling

4 1SO/CD 20481-2:2012  I1SO/TC 59/SC 13 Building information models—information delivery

manula—Part2:interaction framework

Building information models—information delivery manual -

5 ISO 29481-1:2010 ISO/TC 59/SC 13 Part!:Methodology and format

6 1SO 22263:2008 ISO/TC 59/SC 13 Organization of informaltion vabout cgnstruction works—Framework
for management of project information
Building construction—Organization of information about

7 SO 12006—3:2007 ISO/TC 59/SC 13 construction works - Part 3: Framework for object - oriented
information
Building construction—QOrganization of information about

8 ISO 12006—2:2001 ISO/TC 59/SC 13  construction works - Part 2: Framework for Classification of

information

Source : The Status of Standardization of BIM and Construction IT. 2013.
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TABLE 4. New Features of IFC4

No Function

Contents

1 New geometry, such as NURBS, with
parametric features

Architecture, building services, structure, new geometry features
and functions are included and improved.

4D, 5D model support, sustainability and

Workflow associated with 4D, 5D model exchange, production,

2 simulation workflow support, interoperability library, BIM and GIS interoperability, temperature simulation and

consideration between BIM—GIS

sustainability assessment becomes possible.

IFC attributes definition with the data
dictionary

Property definitions of all IFC is linked with Building SMART Data
Dictionary.

Usage improvement, such as the file
4 format size and a user—friendly document
system

Document accessibility is improved by linking many
implementation concepts and examples.

IFC specification is integrated in conjunction with EXPRESS

5 ifcXML4 schema support

schema containing ifcXML4 schema.

Integration with mvdXML technology and the definition of data

Data validation with mvdXML integration
technology

checking service becomes easy.
This can be utilized with the submission of IFC4 data.

7 Several technical problems resolved

Several technical problems discovered since the release of
IFC2X3 are resolved.

8 Infrastructure scalability considerations

IFC extension becomes possible to the infrastructure, building
environment as well as other domains become applicable.

Source : An Instroduction to the IFC4 Schema and New Features. 2013.
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TABLE 5. Schema of IfcCoordinateReferenceSystem

Attribute Definitions:
- Name by which the coordinate reference system is identified.

Name NOTE The name shall be taken from the list recognized by the European Petroleum Survey
Group EPSG.

Description . Informal description of this coordinate reference system.

GeodeticDatum - Name by which this datum is identified. The geodetic datum is associated with the coordinate

reference system and indicates the shape and size of the rotation ellipsoid and this ellipsoid” s
connection and orientation to the actual globe/earth. Examples for geodetic datums include:
= ED50
= FUREF89
= WGS84

VerticalDatum - Name by which the vertical datum is identified. The vertical datum is associated with the height
axis of the coordinate reference system and indicates the reference plane and fundamental
point defining the origin of a height system. Examples for Vertical datums include:
® height above mean sea level Dover in 1952
® other sea level

Source : http://www.buildingsmart—tech.org/ifc/IFC4/final/ntml/schemalifcrepresentationresource/lexical/

ifccoordinatereferencesystem.htm
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