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ABSTRACT

ABSTRACT

Key words : Automatic rule checking, Building codes, Building Information modeling,

Industrial Foundation Classes, Model View Definition
IFC representation of Building technological codes

— Part of Building design and construction act, Chapter 1and Chapter 2.

Automatic rule checking has been used in many applications of BIM
development. The building permit can be a milestone for technological advent of
building code checking. Agent of Taipei City government initiated the effort in 2009
with a project to study the feasibility of BIM supported administration for building
permit. In 2014, with the joined effort from New Taipei City government, the first
version of code-checking system was implemented and incorporated into the
administrative process of building permit. From 2014 to 2016, the two governments
successfully used the system for more than twenty-six construction projects of
public work buildings, including residential buildings, sport centers, hospitals and

office buildings.

Facilitated with the skill and experience of code checking system development
for both city governments, this project extended the contribution by defining the
structure of required model view for the indispensable building code checking
information within the IFC format. The research scope includes chapter 1 and 2 of
building design and construction parts for architecture technological codes.
Collaboration with architects on building permit code checking was carried out as

action research for the project.

The contribution includes definitions of essential building elements and their
interrelationships for constructing the foundation of model view definition. Working
template would also be used for assisting architects on building code checking for

improving the quality and efficiency of the design process.

This project consists of an action research by providing working template for
the design team of a professional architect’s office. The template was used and

tested in actual projects. Through the experience gained in the practice, the template

XV
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and the information modeling standard defined in this project was refined. This
research complies with the IFC format and structure, incorporated with experience

in the implementation of computer programs for code-checking.

The research in C. Eastman (2009) provides an overview for BIM-assisted
code-checking, which was used to establish the basis by Taipei city government for
the feasibility study in 2009. In 2015, Solihin & Eastman proposed 4 categories of

rule-checking to distinguish levels of complexity and difficulty.

This research established the basic structure for the information exchange
standard for code-check in Taiwan. The contribution would facilitate future

development for code-checking systems in Taiwan.

Five suggestions for the development of code-checking are made, within

which two of them are for short term plan and there are for long term development.

1. Continuous development on the data exchange standard for the Design
and Construction parts of Building code checking handbook. Based on the
result of this research, further development should be focused on the

standardization of terminology and standardization on rule-check logics.

2. Integration of concerning parameters to the working template with more
generic code-checking standards for domestic uses. This research has
integrated standards for Taipei city and New Taipei city. Further

development can be extended to broader ranges.

3. For long-term developments: Establish human-machine integrated
systems for assisting building code-checking. Based on the research
finding of this project, current IFC2X3 structure, using IfcObjects and
IfcSpace to encode building model information, and using
IfcRelContainedInSpatialStructure to link IfcObjects and Ifcspace to
construct a complete information model is feasible. Most codes in the first
and section chapter of the Building Design and Construction parts for
Building code handbook are belonging to the first and second levels of
complexity, which are more feasible. The third and fourth chapters may
not be of the same situation for many of the codes require external
information from outside of the building information model, such as the

geological information system of the cities.

XVI



ABSTRACT

Long-term suggestions: The model pre-checking methods for the
submitted IFC file. It is required that a convenient system for
pre-checking of the submitted file to make sure the submitted file
complies with the required standard on the format and content of the

submittion.

Long-term suggestions: The integration of BIM-based code-checking
system with the Geological Information System of Cities and the
establishment of the building information database for statistic and
big-data analysis. The code-checking system will serve as a channel to
bring huge amount of building information of the city. It is important that
such information can be organized into an usable database to provide data
for statistical and big-data analysis. The result would enable the
development of information dash-board for the city administration as

decision supports.
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“Building Information Modeling (BIM) is a digital representation of physical
and functional characteristics of a facility. A BIM is a shared knowledge
resource for information about a facility forming a reliable basis for decisions
during its life-cycle; defined as existing from earliest conception to

demolition.”
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B TFC e AHARAR R FRALF ] —E AR S 5155 1223

¥ AP HAPM 2 pET

p ot IFC $5V T2 2 AF AL AP % 4k siendit# T 55 Solibri
Model Checker ~ Jotne EDModelChecker ~ FORNAX ~ SMARTcodes » % l?&]ﬂ-’{fﬂ—
AT B ANERLE R AR T L5 A# P B o Eastman(2009) 4 4572 A p
E A e o B GMER 0 HP] 2 (Rule interpretation) ~ % & 1= #

#-7| (Building model preparation) ~ 3|34 {7 (Rule execution) ~ 23R < (Rule

reporting) °

FERGRITLFEPFF L AP - Ho P F G - BRAERER
THRZAFAFTHELHGT R DA A1 253 N ed?i€ IDM 3] MVD
NFAEE B AL - BEARE A F BEFOEFERAIR - Lee(2012) B
- 7 B F 4B (Space database)* k X #Fp Bt Z AR F A L g EHE
(IFCSpace)f# & g thz B 2B 2 B * dnF & » L Z B 27 UK
BFALE B S8 A BIM A5 d o 3 B EAT & e (M
BF)ESRF DR RFIFEF IR FEAFN L TREAIL
TR T F o 50 R auE 2 2R P i § (semantic) fr BB - R
(logical consistency) » Pauwels 3% & 3% & 2 #1355 &1 & 3k > #0221k
S N F R R A R Y g RAER M B RABE TN E T
4w i % HE(Resource Description Framework, RDF) 1% & 4 i& = 2 > 5 4 3% X

B (semantic Web) & 45 &2 B 1% (Pauwels et al., 2011) -
Swmﬁmﬂﬁ%gﬁﬁﬁﬁ&%ﬁ#“ﬁMM%%%M}&&$wﬁ’
T'?Ulpfupg /PJpé &rﬁ2l“r'r v T 1 F'_ JK" '@‘V’Fs?ﬁt' w/ﬁrﬂi
B AR o (kB PRI P 4o T
(D% - RN EALSHFA A MAOFTREFAP TR DA * kg4
BIM A 3R F o~ 2 T2 BT & (dataset) L F 2 F2 ~ 2 F o 4oi
N~ T EHL > RFEE G DV BIETR -

(2)% = MR AL P SR T AL s # Y o 4R $H - R fRehdiik
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<
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| Model Checking Application I Model Checking Application | Model Checking Application ] | Model Checking Application l

Poperes o BIM data| s
(e.g. IFC) (e.g. IFG) (e.g. IFC

(00 IF0)

s e LR Bws
B 2-1 w 4847 3] ik i B w2 % 1L
(B % %R : Solihin & Eastman, 2015)

Eastman(Y.-C. Lee, Eastman, & Solihin, 2016)4% ) 11" i A 48347 5 4
Ao -2 B ¥ AE 8 5o a8 1Y (formalizing domain knowledge)” J&* 7 R T
OFRHCET PRE 0 B A J - B NUnit2.0Unit & & 2845 S B 55 2 T
2 AR (Model Views) 2o BF i @ ihen- Rib o v I F 4L 2 > 3
w2 B R £ Mk (aggregate relationship) > GESCHE B B & B E AR
HFEUPFOTE MVD S fo hizh v ¢ 0 @ % IFC server ActiveX

component(f§ - IFCsvr) Bz % ] P21 R 32 ) 9 # (entities) ~ N e
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(attributes) ~ |+  (properties) 2 = i* 2. fF MVD B} % o IFCsvr il F #775 b
IFCschema ~ $-#ic~ it &2 A B MBI E o KB 2-2 ¢ 3 = BIE P EFLE -
IFCsvrlibiaries €_ff * 5 T LFRH —‘F*{ B it FRLE Y ﬁia?J 20 BEI
Feeigid o, By B

Pt A HFT A E o iz B 2 > @ [FCsvr.Entity&Attribute Builder B &%

£ 2 4§ < ~IFCsvrdesign &~ X3 FR 4 > #75 IFC

W 2 Kk chF > s IFCsvrdesign 47 i S 2 ehk # - d IFCsvrdesign #77%

v m#,, IJ— = )IL g
IFCsvrdesign *7# 1} 3 K 08 MVD #7204 e

NUnit2.0Unit %

IFC Sever ActiveX Component

B 2-2 # * IFC server ActiveX component 3 #& 3¢ #l /8 5% 4 e MVD %
(B # % ik:Y.-C. Lee, Eastman, Solihin, & See, 2016)

A%

BT 5%

NUnit 2.0 Unit-Testing Framework
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MWERI - R P ER 0
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1 ]
U.ser S.Ethg IFCsvr libraries :
in Ini files |
T — — 1
1
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i
1
1
\ — | | ———— —_—
IFCsvr.Design :
TEP P fi
STEP Part 21 file Object Builder : i g
R — N e
! Ngmt SO Algorithmic Rule Sets
: Testing Framework "
i for each of MVD Concepts Report Generator
—_— . : & Attributes
; implementation rule
IFCsvr.Entity & ! types
Attribute E.ut?;der 1 IfcReportGenerator of
— ¥, Digital Alchemy
e S

i

- & IFCr#EEAS
- ~IFC i '»ﬁ;—kﬁ
IFC #5% %1994 & ¢ Autodesk #4zd 12 2 W= ¢ & 2 2 L3y

(Industry Alliance for Interoperability) »

[Al(International Alliance for Interoperability) %
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5 AEC & ¥ E R en% st Tl AR MF £02 R RIT P 0 IFC $L
#4002 IFC %47 2 B 2 4k 8 MVD -

AR T LB A4 IFC2x3 2R AT S 4F 3%~ » IFC & 3 800 f&r4 + § 4%
$= i (Entity) ~ 358 #& |+ " (Property Set) ~ 121 & 7 #15¢ 3] (Data Type) » F]pt 28 i
¥ U7 ﬁ”ﬁ"‘ f#m&ﬁﬁ‘?]“* P MNFE R M RETA T = A H .‘?E%‘Jﬁ?ﬁ;gl’ﬁfiﬁiffbﬁ

Fioorg PIFC TR kL 47 o
[FC2x3 A 1L & & 2 T w B R
1.4 3= & (Domain Layer)

RS AEC AR L BB EA 4R 2P 2 7 B4 A 15(Structural
Analysis Domain) ~ 2= # (Architecture Domain) ~ #% % % # (Electrical
Domain) » ¢ & ¢ 72 (Construction Management Domain) ~ #= % # 32 (Facilities
Management Domain) ~ 25 § 7 3% 3k % (HVAC Domain) ~ i f# ¥ 2 (Plumbing
Fire Protection Domain) ~ % 1#(Structural Elements Domain) & % % B Fj % 3

kS
2.2 1 & (Interoperability Layer)

PR 70 TR ahk 3 E J 4 4 (Building Element) ~ & % 3K &
Pk 4 i (Facilities Element) ~ & % § & ¢ 7 4 ¢ (Management Element)
B4 FERRNEBFEORTE BEF oA L0 BB
HAF S P F P S B SRR ER 2 o 2R 2
SERE G LR DGR 0 F1 5 3 384 i & IFCColumn 2 IFCWall
AR p o B R g TG ¢ B L BIM 1A B il
HIFC #EAp % I TR EDLE -
3.+% < & (Core Layer)

Prolp o g R4 Fmenl R FFHA AP NASTEEE
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B (IFCMaterial) % 47 i 5 30 o 4~ i |25 (ObjectProperty) ¢ & om & - B 4 i
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A 3 K I
(DomainILayer)

I (Core Layer)

IFC2x platform IFC2x3 TCA1
- IFC2x part equal to

ISCYPAS 16738 Architecture
non-platform part short form distribution

E] 2-3 IFC ,;5 ,,:/t,-/-ﬁ ’E’J’_ I
(B % % & : BuildingSMART IFC2x3 TC1)

PUIFC fo 5 A2 e i & § 11T it o

1./ i» 2,48 (Geometry)

TR OR R D G SR R MY Geometry hjek o

441 4 (IFCColumn) ~ # 4 (IFCWall) - F* (IFCDoor) % 2 f 4 {13 #0352 -
2.1+ % (Properties)
IFC 2t 4 AR & (Pset ) » * * @ & & % g i ~ Hagdl

BIEFE > LIFCHIEF ¢ ﬁ]%p\ ¥ IFCPropertySet o {4 & & =2 £7 7 4 ]
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HE ¢ il N pE o (Fi

sl

15

ZF M3 P > 4o (IFCDoor) »

re Rating) ~ f& &

% % (Acoustic Rating) ~

% (IFCWindow)

% o

(IsExterior) ~ FE’E {4 (SmokeStop) & |2 532/ 2. -

3. /% 1+ (Attributes)

¥ Kt g 2 A Eoch

Objects( p % F

B e

) T e Name -~ Description

+ IFCRelDefineProperties * 7 Related

» Tag ~ OverallHeight ~

OverallWidth ~ Long Name % 178 B 35/ Attributes e38 B o iz (27

u%%gﬁ@@iﬁib%%m;?o
TE HeQuery TE IfcQuery
Start | View F‘il.\Tf Maode] Start | View | Expert | Model
Load TFC file: focse fil S 1cad IFC file: hocse file Sty
A - x
Recem files:  MSctkifc i B Recenmt files: fMERilfRsfe = |- Loas
Tab & x Tab an
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LQHhoe TPIMANSsuNMNE9ps IDHCVSNBBIZulIDA9 KLINY
lfcOwmerHistory leCrwnerHistony
IfcSpacefl] Dla
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QzKtVpIDVE2vAR Sdy 3kLbd IfcProductDefinitionShape
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108 g
= IfcShapeRepresentation[2]
Ifc Door[1]
IfeLocalPlacement IfcDoor
IfcProductDefinitionShape 148616
B
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ori
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g 2 oL ER . = Ju] 3
R 2-4 IFCSpce & IFCDoor 4~ i 2 (Attributes) 4 %
4.4 i* B % (Relationship between objects)
RS . A [ 2z
= it i 72 (Relationship) % 74 22 ¥ — B 2ol 2 B M %
2 A, = by L 2 = . [ L, - v
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I

i

27 |FCSpatialStructureElement & B ~ i - Gl 4 - HEH
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IFCRelContainedInSpatialStructure R % i 2 IFCStair 22 IFCBuilding »
IFCBuilding %2 IFCBuildingStorey 7 — i } =F¢ & il 3B % > Flpt 538
[FCAggregates & & B it 2 > i 7 ¢h 3R B (RelatingObject #F%F 3
HZEEME > - 23

Bt ¥ - 54 2 H > 2 IFCWall #] IFCLocalPlacement & Z_i= L &

i@t )¢ % IFCBuildingStorey » #_ IFCBuildingStorey i

R

\

o #714 IFCWall ¥ IFCRelContainedInSpatialStructure(RelatedObjects p ¢
Taap ) A P 2 e B (% (RelatedObjects) » £ 5 i ¥ - B if %

IFCWall -

- BB P EEASAPT I P NG S A E W
B I jh % B 4 i (IFCspace) » #c 3 5 R =B ehph 30 S5 B 7% > IFCAggregates

PGB IE DTN S

¥ ¢ & A % constrainment relationship & B T4 B % o % iE
constrainment relationship ¥ ri4y it B 3227 B35 o M B > Glde 2
WA F Ak IFCLocalPlacement 2 & 1 4 A& > F]pt IFCWall & 4 #2384
P AR TR AR RGP IOM R S DR A 2
— AT e it g B % 2 RelatedElement » ;ﬁd RelatedElement i (% ¥ &8
Tl AR RSB F R ¥ - 03 SRR
# 4 i 9 constrainment relationship P 5 & &M 2 > 7] 5 & —‘ﬂ*f R
B Bror e R & B o

EARRRIF] S R E LA DTS RT AR I8 bley K
PR R LR ﬁmf&a:éﬁ’ﬁ#%&wa%
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ELEMEWT | |

h————-l.]

CompaositionType

RelatingObjact

#=lfcRelAggregates

_ REIEthDbJMERHa1Ed0hJEm5

RelaladElarmants

#12=cRelContained
InSpatialStructure

RelatingCject b PARTIAL 1)
| Composition Type

Ralaling St
#2=HcRelAggregates

RalatedChjacts

RelatedObjects
RalalingSiruciura
/ & ELement 17

CompositionType - — — — — =

#13=iecRelContained
InSpatialStructure

RelatedElaments RelatedElaments

B 2-5 H b & 5 B R bl i
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* IFC 4t 58 T & MVD 2 & #

MVD hi 4 gﬁ,_L HEBPEBKS T Gl4cit 5 Fa A 4 hd xiﬁ‘;
MVD: FIp B E S 4 < ~Z2RHFAH - P BBHRGHE - BRPELES P
BRFZ:ERDLFEFTH -

T A% MVD EFe 4 & 4

13 3 3¢ % #(Format)

ARG IFC FALBHIE L LA MVD kA Tt i L
IFCSpace ¥ L b 4 (3£3.2 &) BB ARE F 45 A w 3 328255 MVD F e
2ER 54 LA R TR Rk R E g
2.4 & F 7 F(content)

d IFC Schema 7w ks & 2 & 7 335 & |25 (Properties) &
Kt (Attributes) T 41 72 LRI 2. 4 2 MVD -

3.1 #2(Process)

é?ﬂmﬁﬁi% {3}}:‘] 3 IF#;,,, AF M@ K&‘F] deiw L%& MVD %ﬂ'?m
A-RaEAEo d ® % F $ L 0f BIM g% 2 MVD dhil 282 F 2 4R MVD ih
[FC FAL #2503 R & 2 heni g > TR IFC (L7 & g p
Bt A o 4w B % 4 IFCPropertySingleValue B 2
IFCQuantityArea k < 3% o
4.1 Z (Tools)

$90 AEC A £ $ A Feha & 2 AW Tradcr > 19 & Sk
3 Autodesk Revit ~ Bentley Architecture ~ Graphisoft ArchiCAD % it §8 &¢
Fetaz @2 IFC #5828 EHT ¥ &2 MVD g FFARAEE -

Y MVD #1375 F # 2 ## (Information Delivery Manuals) & & ezl # > #-

TR 2R T MVD SRR B e R ORI R
ZRBECRREL - BEE D oo
IFC % % 4+ T_MVD 47 i (IFC Release Specific MVD Description) » %% ] 2-6
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& IFC 3 §i2 APEMRRRPIFT AT — AR 1 HF 12 F

S0 MVD 20 N F BN EHARBEAF 2 P RE AR S i bl e R G P e

Ao MELWARY O BAZE GRS AP FHREFHE

4

: 25 T g TRHIEBHRIESE FTRRR 4 # (Authors)

' IFC Release Specific MVD Description (<IFC Release field>)

<Title field>

 Reference | <Reference field> | Version | <Version field> | Status | <Status field>
Hlsmry

" Authors | <Author field>

"Document Owner | <Company field=

. Description

1= Version of the IFC independent MVD definition used

2 — Basic principles applied when mapping the MVD to the specific IFC release, including any MVD
level implementation agreements

3 — Limitations relative to the IFC independent MVD definition |

| This document uses the official IFC Madel View Definition Format version 2.0 of the IAT (www.iaiinternational org)
| The content of this document has 1o be certified by the LA before becoming part of an official IFC Model View Definition.

B] 2-6 MVD & * $y it o> 5k
(B % % &: BuildingSMART alliance 2011)

§ AP MARLEY R

B %% & (ISO International Standard Organization) #f+#| % ¢4 STEP
(Standard for Exchange of Product model data) 12 % IAI % 0 (International
Alliance for Interoperability ) #7#| Z1IFC ~ % 5 1 ¥ % 2 F2 2 ¥4 -
FASTAHCHEARE JFC W sl - L5 2 FTHlal maiy
k> % - 4 2 (Object) AL 5 - B F W (Entity) » 4 2 o cnFT R EHEE
A F MR o1 F 5 Lanig Bk © @ (AutoCad ~ Bentley ~ Graphisoft )
d e B EF RS IFC AR H 2 B Bt BIM chi st i * #-¢ { AR
Lo Bt A2 RRPIAHT A OE R 0 TR B IFC hsek B o X
A HER PR AR R 0 g [FC TR =i o gAREFaE D] [FC BTt en
vR— IR P 0 Bk B .‘f)j‘w)» AR R TR S TR A U el AR

% o Bl i) F 4 (Model data)£2 7% 2% 3 (rule information) & &t 43 44 #&
Bk Fren|d & B % (definition) » & F T - B FGE TR & 2 i A o
% ¥ ¢ 7z IFC~ IFD( International Framework for Dictionaries B"# ¥ 3% 4037 7 1§
#7) ~ IDM (Iformation Delivery Manual » FAL @ L% &)= B (T30 p Gk & o ff
7 2 o IFD - B F# 3 & (data dictionary)iPes > i LA A BT
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FoF RP MM 2 R

B2k R P 4 17 (semantic) o AR F AR ¥FE ABEARAIK I 1 S %
FREAE(E(A)F/EFF TSR TR 2R AR AE
Bo s B ) s i MK %o i BB 1 T 0 IDM R B TR R 4
#Nmm%ﬂ’Jﬁiﬁﬁwﬂﬁag%%ﬁ; P 2o RS- B B2 e = 1 e
FprF o w AR TH  Fd MVD iR S R T A gAY
51T P~ B ;J,Wcﬁﬁ—chhmgﬂﬁJﬁ:fiiﬁﬁﬁﬁﬁ%
FE A Faog s 5 IFCHiraE s R R L AR A(FC3) T T » FTHEL &

FElengkza APk kLena 1 Le)j‘ xR P E T A BB A o
IFC ~ IFD ~ IDM i 3 = & Bf 2 4o 2-7 #77 o

. buildingSMART
IFD semantics Data Dictionary

buildingSMART. buildingSMART

IDM IFC process exchange e AngSMAF
B 2-7 IFC ~ IFC & IDM F K 7 H ]

wAE R B RF A A Mg B e o ATSc st Rrp 1995 & BT 4
2D Bl iEB e B 0 1998 & B et IFC #5% 1F 5 2 5 3 03] ek Ao f6
2003 E2 ARFRAH 2R EFEHRBEEEF T ATH AR TR F =
r?ﬁ;ﬁﬂBIM@ﬁ?éﬁm SRR L 2t 77 02008 E b X B
¥ 3= AP ¢ CORENET rule-checking system » iT & & & j& (54p § % ™

4 ;34
pL ,}giﬁ_ﬁ’g’fi? E A B E 4 o R AHIRTAPMIE AR E fa ke o ¥ AT AT

+ % Fr m? MBI g b dade 4 2 T4 > BEEEHE
2 R RN ZRFOR ERE R R SRR ARG R
AR AR A ETRRE R IR SR AP F L A TNIRA IR

Bobldo b 4 AR e e EE 1 % 2 #ﬁ,g’fv(Zhang, Teizer, Lee,
Eastman, & Venugopal, 2013)° B % 12 IFC #2517 5 22 A T3 R % 4 %
Seng 8T 5 5 Solibri Model Checker ~ Jotne EDModelChecker ~ FORNAX -
SMARTcodes » & BIFT/PT4 B iz % & 3 A b ep® & 5 A #3 B

C.Eastman(2009) 4 452 L p &% & L 57 ¢ T v BFPER A (4o B 2-8 #7

77 ) » B % 2 (Rule interpretation) ~ 2= # -3 # &%  (Building model preparation)
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B* TFC e f 2 AP AR FALFAT 2 ARP %1 HT 1-2F

HLR#4 7 (Rule execution) ~ 2.1 & /|3 £ (Rule reporting) o iz w i [ B efR A 35
PTG ART T RS REE i R H AR R] B F o v &
- BEPp AEG PR A B - BT R AT R AT

P f%$# (Rule interpretation) (T 2 # B p % & s eny - Ho v F & - B
Rk T RERF AT 4G Ko 2 K i 2 37 & (semantic)fr B iE
- & (logical consistency)® # & & chi B A 471 1% > o 3 F E A il B
IR el T L LR R TR i i SR R T 3;%3?5”#: A
& > Eastman(Lee, Eastman, & Solihin, 2016)# ! 12"  ontology-based(v s & 48
W) R A HHAcP A B AR B A8 47 formalizing domain
knowledge” - T #AAFH A MVD 2= FHRFEE - BEMEFF L L E4
BEV P ST R MVD ST R R

#5 Hl AR ¥

DRGSR
iRAEERESER

DsennEE
2) R — B4

B 2-8 i iRl A AR AT HE
(F# %R : C.Eastman,2009/06/30,Automatic rule-based checking of building designs > 4§
PRFGREAF L1022 # TBIMEr 2 AR ERiTE2 D477 ) 22 £33
2R
2 A A% % (Building model preparation)® i #EF ¥ 73973k (728 eh
1iEs a1 ire 7 (DFARRBGE AR ()T P 2oz F i)
@A) (O & A MRS A5 o (F L] 12 L 54 - Fp
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Bk B CHip M pE

Léfﬁ_‘vﬁ £ ’Fs’:%ﬁlmF‘} ﬁ}gl“'%])\#flfg,gﬁi:m B ERBEREP mE TR DLE
3@{:’3‘;%&’%‘31" S *ﬁ/?]/l «u/{w—‘al]%ﬁaﬁg"f« 'ﬁ‘;}—'—ll f#—ﬁs}ﬂ‘j o

= .3 7 (Rule execution) B2 AF 7 7Frcs 45 R8P L L4pR o 7%
BT Rk PTG R R PR T Gk R BT P el
RPFTFRADOFTAPNF 0 FEEAFDRRTHR Tt BRPFEE A
TR R ERAPM 0 % - B ﬁﬂf&@&ﬁ%ﬁi?'ﬁﬁ% BFE Ve 7 B

(DAL AE 2 AR R o (2)ARRI L S 2 (a)i2 A= F i A (b)
HAPR A - R e R R AHL FTHRLER T F 0 «u/ygxw 4 Bt
ﬂl’?ﬁi’?ﬁ?ﬁﬁiﬁﬁg‘fﬁgﬁfﬂﬁﬁ Y eh Fﬁ?fw»? ErTRRERE
£

SRR3R 2 (Rule reporting) iR S % F A B IR B E A F v 1Y
Poid F AT o kAL G BRI S AT B A B T RN o UATA P T ol
BBl H AL B RARPBIEEL T A S8 B ¥ - FFE G R N B
W&k v e gABHD (DEASPRER(2DBEF Y 215 RE R 2
R o R DR R F A AR BRSNS opt e F pr R R
R A Baeradkd o BEFTE AR RBESRER

RPN P g AT S RTAD P Bk kg 0 BRUNRY diFR S S
BRI 7 I AT4e 8 o fieh CORENET rule-checking system - 2016 # 3 # 14
P BIM #< C.Eastman { A p @A77 Jofprl iz h > BFfEd B eni2 iR iR
TR HERAEALE BT ROFELLR IR IR - Mgy R
iR A o LTI - e S s B o ¥ [FC enfR Y 0 2 ER AT

Mgl o S 4G SRR AR B AR R AT L e PR AR 2 R e RS R
ﬁ%iﬁiﬂﬁﬁﬁaﬁmzéﬁﬁﬁﬁy?oﬂﬁﬁwwii?ﬁ%@%%@ﬁ%‘%“*
BT AT L oo ip o Edad ik Rk R e A F A (digital building

data) fuif » &% g o
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ey

FRE AT RSN i

EAASARR A L mE AT AAMAT(S 5 P EHE K%
Fae cERER S EL)Y EAFERNS S IFC BN FRASN 0 A%
AR AR -E AR NI HE 12 R EA AT ERG TS P
BRI LR ] B RT R EFOE RN P AT E 0 S LT RIEL R
SR -%ﬁ“ﬁfﬁﬂé%*ﬂﬂéﬁ%iﬁaiﬁfﬂ%ﬁ@hﬁMVD’gﬁ
AR F - BRIk S B E R Ry PRGSO T A
FOE T RERR AR TP FERERSIFC) -

IFC 5% 8. p 5 R A2 AT AN 2R AT $bi *r oo 5 IFC
B R HRT B L LW h R 7 E U AR 2 AR
LAy R R EFEFAARLE - BRRPRE DB R R RES
PREBEZRNLTA A R EE o Y R B S AREAS S
(TEF KL DER o T IRARRT GRP b E TR DA AR

‘1\\*\-

| Building Permit-related documents l

ES@EJ:FEJ %ﬂﬁjﬁ: Prn]e»CII» Design BLI"dII'IS .. 't E’;
specific e Act S
requests L Building Permit

Report | Feedback

X 1 { Rule-checking Tool
Korean Building Act Sentences '

%@H{]Lm%ﬁ . I'Iulnln'rndl.blesenlences Rule-

* Complex relations

ity, Subjective exp checking &
Design
7! Assessment
Given BIM
¥ Logic Rule-based
AR BRI o Anke-bo motel
e Import

v
Executable Rule

==
ﬂ %‘L T—IPE%E * Computer-readable form E
* Relational Database xport Ruleset

* Explicit expression Files
* XML, Binary code, etc.

B 3-1 2B LA
(B % Xk : Translating building legislation into a computer-executable format)
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$=% r IFCfi A

" IFC 7 #U*%fnz*&npuz*'u Mejd AT & P RS R T
BAaY B TR/ S NEIES PESEE R RAP E
EPaid/fiEd P x v - o h e f/ 2 FAM AR AR
FiE [FC e s M ik 2 4R 1 o Jh i BRI R R4 o

— T/
Target Object — Space Object gﬁgisglégnuﬂ ding]
EEH/ ER/ZEE Storey[ifcBuildingStorey]
Space[ifcSpace]
Space group
Building Object | Building element
Machine equipment
EHEM Electric equipment
Inside equipment/Plant
— Bt/
Circulation
Geometric information

In memory object

B 3-2 2 IFC & 3R A 47 %
(B % %k : Translating building legislation into a computer-executable format)
bw - G RTIFC EHE T RASAS AL 0 4 - H LA
BALTR > A BEFAOS G Lo s AR UL AT BLR A&

S A SHERERIEL E PRI T A BE R SRS

Classification of Property Et4+548

Instance Level : IFC instance

BHlER Ex : FEEAI-FRBIIERE - #R%
Containment / Number / Distance / Level / Direction / ...

Class Level : IFC Schema/Class
EEER Ex : FEA-EE - B - KE - /ME..
Height / Length / Material / Area / ...

B 3-3 2 RIp 1A 5 IFC 45
(B % %k : Translating building legislation into a computer-executable format)
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Be* IFC oo REATRRRRI TR LT —E AR 1 %% 12

CEREFEBENIT2ZEF
"2 IFC 7 e ;kﬁfﬁié“#ﬂ*\*mm*mx, oL APF k- BIRER D
EABART Ay E RS RE Y GRS B LR D E R AR
[FChF ™ Wit 5 & 2 RA > &4 8- H®M 5 > 516 IFC # e fn
%#?ﬂiﬁu@—ﬁ%i&%@ﬁ@ﬁﬁ%ﬁ»%u%%ﬁﬁ&ﬁ»ﬁa
R R AHT G S BRER F o

)

(= )i R G AR 1

3 ok

Wik R AR R AL FC T U R Tt Lk 2

5
3
T
il
=

2

P MERBFERR R R b - S Y AR R R P AR

?
e TFC g TiRE i 2 > bldc i E AP Y ?ﬁ;(ex:f&‘?—-f’ #)

2 A AL R (exiRd ) Sllexi R B WR) BPREMERAKRT DL
B T R T RH0A Y IRC #0504 enMl e & o2 0 L R 1 chg

SdeT o (R F R D)

( — % + Hy IfcProject } 5:}'2‘.— Ik Ichroperr}-":- :‘ ".
é N e S 2
( #zamimsic ) sm Hcobject ) §  WRGIRGHd

( % kb, IfeSpace )—( A E IchpaceType)

( i & % M feSpaceType }--“ 4 7§ % IfcProperty :,

....................

( 8 #% IfcRamp H A 4T IfcRampType)

(&n i R IfcRﬂmpT}pe)

(\’EJ e IicR’impT\pe)

Bl 3-4 &%z ZRAE MY 2 RIEE )
(d 2=y 84)
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A LR st A RBE AT R LA LA T H W
LSER B A SN GE R S NN pE s B R SUPAR UEREE S R S
AT - EE MR F AN S N AR A X & F A

ha)
AR e A ENBEET L R4 A RS TauEARY > LA LA
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Bk Eo P LAY rﬁ@ﬁ%%%%éiﬁﬁﬁﬁﬁgu@ﬁﬂgi
RREREE S N A KT RENA Ao~ LB PEY
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SRR E R R R KRR RGE A o g B
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a,%f}lj’- tiEd Hehied mrigdio ﬁﬂﬁ&ﬁ&ﬁ,ﬁ@”ﬁ 75 oA FrA b

W35 2 g2 MR
(F2 %k Y EAFILIRFALE)

TR ARY AR BB
LAk (7 B8 i)
2. (IFCDoor)
3.% & > (IFCTransportElementType & IFCBuildingElementProxy)
4.5 EFER (S FE Y
EAP I HE TN BET B8 ik B P RS A B EERE
bt AR EREFECFE D BEEY > VA LR RO RES TR % o
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J&* IFC gaf@ﬁjizﬁ%ﬂ'lféiﬁ'lfzmilﬂ;‘L‘—}E: AEF w1 %HE 1-2%

b= BN T4 F R 2180em ® KA =75em

= B szes I

FD2 EE|EFAERPIER)
FD2

REEF(F):  [FD2 SSBBishy kokari(2ER) - [ #®AL)... |
WENT):  [FD2 - [ ewm... |

| ~

TR B

i ‘419 g
T ITHE1
. _Pxpy
BE PG ROCEERRBEER T RE 0 HE O as
B2F 1 60A FD3 230 150 1
B2F i) 60A FD1 230 120 1
B2F 1 60A FD2 230 180 1
B2F 1 B0A FD9 140 60 1
B2F 1 B0A FD9 140 60 1
B2F 1 B0A FD3 230 180 1
B2F 1 60A FD9 140 60 1
B2F 1 60A FD11 230 105 1
B2F 1 60A FD2 230 180 1
B1F 1 60A FD1 230 120 1
B1F 1 60A FD9 140 60 1
B1F 1 B0A FD9 140 60 1
B1F 1 60A FD2 230 180 1
B1F 1 B0A FD2 230 180 1
B1F 1 60A FD9 140 60 1
B1F 1 60A FDS 140 60 1
B1F 1 60A FD9 140 60 1

Bl 3-6 L S BB
(B> ki ? EFARIEIRTAEE)

FULpEZERY AT SR E gL
1. (IFCDoor)

23R CHAEMEEY)

PAEERAP NZEAS Y PP SEM P Y TR NPT
BAE sl S E PR AR AP BT AFOEERE D F A

R o 2172 BRI T .

PR BH|F P T URP A RARE I EARY  APP RDT R ER
LHLY 3RS 2T 0B [FC ArB- 1 @ 5 E i R aBiEE N R teR- B

BT P - BB rEE A RFEY > T AR R T RS > ¥
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Bzd B IFCft AR

$oF FRAEE

- CEARFRIRY 1 %F LR A EE
BOREHLR 913 2 A F e A 2

ZAPPRAKRF L HY | FE2ZH
o f AT LW RANMZRART PR R R bR AR BT o AP

3 ARG AR R A b e S B2 Y CBIM A M

- B2 AR R B Aeis 440 B R U (IFCProject) @ 47
i& 3] 222 4 $ (IFCBuilding)4p

E:S
TREIFC o KL

Bl IFC #8241 % F

- F 44 R M et 2 i 5 (IFCSite) »
B > ¢ 7 # A (IFCBuildignStorey) # £ # 4~ 4p B ~ * (IFCBuidlingElement) °
R Pz B33 (IFCSpace)™ MEE*h 11 2 & » ¥ U FH A L E A fp oh v p

e GHLERP EIEIE LG RRPERART T R G - B HE

FRAR 3130 % ufgif- BPREFERAL N7 UK EDFTR -

IfcProject
T3 l 1

IfcSite —1 IfcSpace
Bl =5
IfcBuilding IfcBeam ‘ IfcMember

:

I IfcBuildingStorey —J' IfcColumn IfcWall
7] _
‘ IfcBuildingElement | IfcSlab IfcStair
BT )
IfcWindow IfcDoor
BB B ETER

B 3-13 & A3 IFC % 4
(4 5% %8

1.IFCProject : 2= # & % 4p B 7 31

FFRE (bR T ERADEZZ )& Y 1 SN AT S

HeE R A S R AR S T -
2.IFCSite : # 5 > ¥ 4p B 73
P E(PEHEHAE) hta kit s KR E FAR o
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B* IFC e AHRRAIBRIFTALFAT — 2 ARF S 1 HF 1-2F

3.IFCBuilding : - fti& f 4 c4p B F 30
T (A IFCSite i)~ M- Z AP BFREFTH
4.JFCBuildingStorey : — 1 # % «4p B 7 21

= ¥ (4p $1>* IFCBuilding 0= % )~ ¢t~ & % (4p $1>% IFCBuilding
) -
5.IFCBuildingElement : & # ~ i+

Rt R H > M- BRE? Z2RTATEAPF IFCE X HET
F(4eBl 3-13) kg0 7 A 5 B % e B0k % (project hierarchy) £ 4 i 12K
‘5(ObjectProperty) ° % % =5k & s (project hierarchy)t 2= # 4 mﬁér& T
Fo i Ry ~EAY  ERARE AP EAIR AR kR T
% € Baor AR B BT R > 3518 IFCLocalPlacement » BE B3 7 [ ek BB 0% o
K 2 e

IFCProject—>IFCSite—>1FCBuilding—>IFCBuildingStorey—>IFCObject(or

IFCSpace)
6.IFCPropertySet
1235 1Al $>¢ IFCPropertySet 1% % f5 i 40

" Definition from IAl: The IFCPropertySet defines all dynamically
extensible properties. The property set is a container class that holds
properties within a property tree. These properties are interpreted according
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