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Introduction

e Last year, | introduce our research on electronic
submission technologies for building
certification on technical standards conformity,
at ICIS DA 2013 Hiroshima.

* Today, I'd like to introduce development on
“IFC” and “IDM/MVD” of building certification,
in ICIS DA 2014 Tallinn,
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Typical Procedure of building certification

Applicant Application drawings and its contents Confirmation
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between documents.
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Perspective of development
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Perspective of development

|
Applicant Application documents and its contents : Confirmation
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1. Definition of Property sets
Application documents
(development on IFC)

. mufiEA BEER Building Research Institute



How to define Property sets for Application documents

<Application Form #2>
4{ <1t page>

Rt

HERBE G (RE5U)

description value
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Wy TRk ERERE T

—| <2" page>

—| <1. Applicant>

< Name in Katakana>
< Name>
< Postal code>

< Address>

—>{  Valve(ifeTe) |

s BENMLE onaeAn —
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1. | Makin S value(ifc_Integer)

_— Sstructure —> _ value(ifc_Integer)

[ _ value(ifc_Integer)
AL \\

T I Value (ifc_Text)

— ]
(e ] 5[ Value (ifc_Text)

Value (ifc_Text)

Value (ifc_Text)

value(ifc_Integer)

< Phone number>

i

—| <2. Deputy of Applicant> ‘

< Licentiate >

< class>

N
[=]
v

< Name>

Value (ifc_Text)

Value (ifc_Text)

Value (ifc_BoolLean)

value(ifc_Integer)

< Affiliation>

< class>

Value (ifc_Text)

Value (ifc_BoolLean)

value(ifc_Integer)

. J tay Lo Value (ifc_Text)
=11 o Definition of IfcPropertySets
3 % IfcPropertySet IfcPropertySingleValue
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<Application Form #2>
2B
Application Form #2 (for Buildings)
GO EEE () o
) <1t page>
15t page
BREEEF O RO 2H 1 HOHFIZLSMR LM LET. ZOHHERT . .
ARSI RROFR L, BRI D EA, BlIchi>TH, —HHE <Place of submission>
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Application date = nDuI:Iu
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Name of architect wit#is A
<Day>
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o <Name of applicant>
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Me o B SHEL G gt B oW 3% fEad i oWl
i i <Name of architect>
i b " ;
% HE
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8
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Definition of Property sets for Application forms
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<2nd page>

174
~

<1. Applicant>

< Name in Katakana>
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< Postal code>

< Address>

< Phone number>
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Outline of gpplicant and architects
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. BHEH] Address
~ WEEE] Phone number
a. mate) = ArRctglr%sentatlve architect
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fUuH;,’ wit# Rep e 1Licent (cl3dss, ID)
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Definition of Property sets for Application forms

p—— IfcPropertySet e — >
SRS name = pset BsL)_s—sit < Pset BSLJ 5B ﬁ It,
@ IfcComplexProperty — —

Name = "%~ Application Form #2
= IfcPropertySingleValue
Name = "f2Hi%"

NorminalValue = "????FER4& 8"
Type = "IfcText"

IfcComplexProperty

Name = "BR:EHFEHR"

Name = "BEFEDHE"

- IfcPropertySingleValue IfcPropertySingleValue
<FAERE> Name = "HFEERE" Name = "&"
<R ERL> NorminalValue = "F% XBB" NorminalValue = "2014"
= Type = "IfcText" Type = "IfcInteger"
IfcPropertySingleValue IfcPropertySingleValue
- L] Name = "HEtEKE" Name = "g"
<BEIFTEZEOME> NorminalValue = "#2% KEB" [ NorminalValue = "03"
—‘ < [1.8%x)] > Type = "IfcText" Type = "IfcInteger”
IfcComplexProperty IfcPropertySingleValue
< [.K&DMN1] > Name = "&—&" Name = "£"
NorminalValue = "19"
< (L&A > H
IfcComplexProperty Type = "IfcInteger"
< INBEfEHES] >

L IfcComplexProperty
Name =" [1.322%F] "

IfcPropertySingleValue
Name =" [{.K&DIIN" 1] "
NorminalValue = "y" 1959 509"
Type = "IfcText"

< [ZA4FPR] ] >

< [hBEHES] >
< [2.K18E] >

< 1.&18] >
<BHFE+> IfcPropertySingleValue

Name =" [0.K&] "

NorminalValue = "% XBB"

Type = "IfcText"
< [0.K4] >

- < WEEtEEFRal > |

IfcPropertySingleValue
Name =" [\.EMEHS] "

Type = "IfcText"

<BHRES>

IfcPropertySingleValue
Name =" [Z4FPR] "

= = NorminalValue = "SRR&R?MI?H]?”
< [L.BMEES] > Type = "IfcText"
< [hPReEie] ] > IfcPropertySingleValue
< hEEES] > Name =" [f.BFEES] " 10

< [3.5%5t&E] > Type = "IfcText"
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Definition of Property sets for Description on drawings

Check-list of description on drawings as required

P, ecomsm
010000

Applied
for all
buildings
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Definition of Property sets for Description on drawings

| <HREBEFTVIUR N> |
| <01 FR). 2TOEE)> |

<> I Jnz4 b IicProject |
<00>

il 0100000101
i, 1 \BZ LR > Eﬂ $ §$
_ EEE:M HhiL, BERUEEE BB / | — | Ps et_BS LJ_EE it aB
Fyl) Ak

<01 fBREUFAI>

[#72z7rm @5 |

<02 BUBIERIR. BUtPICHS T DEED--> |

<03 HEORBETOMES LELIIEE> | Frys )R FTF—4 : licPropertySet . T

<04 THIOHE, Bt MBDETZE > | Name = "Pset_BSLJ_HEZHHF T vV YR" 4 eCk-IISt Of descrlptlon
<05 BT SEROMUE, BERU > | T —— on drawings as required

<01 ERRUHI>
<02 MER. REORERUHEHR> |
<03 EQHBERUTER> |

<04 FAOSPDIE>
<05 ERDBTNDBDHHDI > |
<06 FIFEICHRDIZEMN R > |

JL— kY1) — : IfcComplexProperty

Name = "CheckListTree"

B1 : IfcProj SingleValue

Name = "ltem"

a— F1: IficComplexProperty

. Name =01 NorminalValue = "[R 8. £ TOREY"IfcText
—{ <04 XEE 2RE 7 SICRDBEEDS L> \ -
—{ <05 XEH 2B 75D 2 [EDRESD> ‘ a— K2 : IfcComplexProperty
| <06 X£EE 2 £HE 8 SCHEZRBEBDSL> | —
| <07 XEE 2 5B I SCHIBEBOSL> | a— K3 IicComplexProperty

oo —

| <09 XBE 1 KB5S CHIREBOSL> | T ————— B2 IficPropertySingleValue

Name = "01" Name = "ltem

NorminalValue = "{if R BRE" IfcText

2 ingleVal
a3— K5 : IfcComplexProperty AB 3 HcPropertySingleValue

Name =*01" Name = "ltem
E—

NorminalValue =" , L " IfcText
| <02 EE22%> | 1| <12 XBHI09FD 3% 25/ (CHRIVE > | Ll ue = "5t MEBRUBMEL SN

L <005 ] T2
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Definition of Property sets for Description on drawings

ECTNEREOE £ 17]
010000

The object which must specify an building
certification item on application drawings
is stored in IfcProperty (=“Pset_BSLJ_#&E 2
REEFTv9') AK”) as the information
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RWEEY TH D56 ThHh O TURBEEM IOV TH
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B O K OHEIE I DT S BE Je OV IE D 1 1)

i A B o0 Wi )

i R

AR T

BEREORK ORI (RIDRVIFEE, BIR) O
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Ll = B A e e 7 2 o e

which contents must be described.
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2. Definition of model view
and
method of compatibility reservation
(development on IDM/MVD)
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Case study of BIM application on SG e-submission

*The supervisory authority of
urban or building regulation is
divided in Singapore.

BIm

Submission Guideline
for Architectural Disciplin

-URA: Urban regulation
-BCA: Building regulation

*E-Submission guideline for |
architectural discipline is

p u b I i S h e d fro m B CA . Building and Construction »Authority

safe, high quality. sustainable

15
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Case study of BIM application on SG e-submission

* In SG e-submission, the data formats which each
government office required are different.

URA
—>Native Format of BIM authoring Software
(e.g. Revit, ArchiCAD)

BCA, and the others
— 2D drawing format includes 3D model which was
outputted from BIM authoring software (DWG, PDF)

> building confirmation is based on 2D view.
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Case study of BIM application on SG e-submission

* After confirmation, the image of 2D drawing is exported to
a microfilm, and archived eternally.

—~ ==

The point of SG e-submission

Even if the application documents are received as data,
they are not archived as data.

*The 3D model submitted is only used as reference.

—>SG e-submission is positioned in the middle of Step 2
and Step 3 with our perspective of development.

17
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Case study of BIM application on SG e-submission

Concerns of compatibility

Applicant (QP)

Compatibility is BCA

OK?

] Combined
_ DWG/PDF

3D output

Moreover, step-by-step building confirmation is accepted in SG.
How does compatibility secure between each confirmation stage? s
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Viewpoint for definition of model view and method of
compatibility reservation

» At present, it is difficult to perform building confirmation by
perusing a BIM model directly.

e How to treat 3D model based on 2D view of SG e-submission is
realistic solution.

* At Prototype system of BRI, some technologies insufficient in SG
case is implemented aiming at improvement compatibility and
electronic archive.

* The definition of the BIM model for building confirmation is
considered supposing development of the viewer which can
make checking view from BIM model directly.
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Difficulty of Confirmation Checking by BIM Model

Expression which
Authoring or Viewing.ﬁ- '
software interprets
and displays fr

MIPAREIR et

modet. i,

|
ny S/
N, MBI %2, 5 SN
A1)

[ ..iml_,l:,uj;'fi'm!;
—— " |
As development of the 1st phase, the unifying-to model-view of 2D drawing regally required
is developed instead of development of an advanced viewer.

20
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How to connect 2D drawings with IFC model data

~ RETRE LHERAEDIER

2D drawing images AoiE Be. BHEA
with description as required ZRETER | FEORE. REH- -
for application . by T BEORHDZE: -
/ — 5%, J BI29FIREHS -
IfcAnnotation HEHEIEORE
HEEDE N1

BIM software’s Native

Pset BSLI_ =Sk

Application Form #2

é ; Pset_BSLJ_FEEREAEEFT vV Rk

= Check-list of description on drawings as required
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How to connect 2D drawings with |[FC model dz

% 3 fl
() %) ) AI0z5 bE IE ‘

4 o> i~ R I 5
thr i 01 Jrhi. B O FLE & 72 % i 01 |ﬁlﬁitﬂﬂ:or:m&mmammmimmmt| o
i R O3 oL 01 2l
HOHBE AR, RO IS | B 4 5 O o7 [ 1 0N 1
55 A & RS & DB 02 Y T = ]
BRBE O R 0> 7 e L4 75 HEE U3 T —— BMEI—Fk: | - -
B 02 LHOFIE, B & BHOBS 5E OB RS L o] | 2 =3 licrelContainedinspatialstructure I 010003
555 J OV U2 45 % JES 0 45 59 D 5 & 04 ‘ o
B OB B M O E, iEB & OHE 05
*Im?\T@ﬁﬂ@tbi#%wm:hamﬁ?%m I
gg{;ﬁigﬁkﬂjﬁﬂﬁxciﬂﬂﬁ% 01 BEE# 4 < —% : IfcAnnotation |
P46 5 00 Fi i B RO i 02 OwnerHiistory = FEE1H# |
B OV 2 O AV B B OV 03 Name = i#51F i
S LR R O 1 s oo 8 04 ObjectType = "BSLJOrientationMark" ‘

—— = — T ObjectPlacement = {i 1% & .
BEDB LTI D b 5 5y DIFEE D L B K O its L

L SWADNRONEROWE 05 Representation = ¥ — 4 fiZ4K \

A ICAR D R R FILHE L (TN 254R AT 25201 "

2 B Bo LIF ME] 05, ) H3EH2HOBEICLY il

= W2 85%m 2 (RFIEEENMATS (254 B 5

3385, UUTF IH) &), ) H137%KD4D2(T

TET D IEMETAR DHTITIRD ., ) DOHLE DA %:%g ) L—3i,3 v : IfcRelDefinesByProperties | E®EM T 08T 1 : IfcPropertyListValue
BRVWEEMTH LHHETHO TUBBREDITONT

W, KB OBREUI KRB OB (LT I Name = "PlanCode"

DEIZBNT HEE) L1 ), ) ZLEY LD Y ListValues = (2 # 1% #§:Ifcldentifier

FCHO T, UEMEH IR D LS OF I
WTITO w51 38 7%@4@3%3%&:%%?%@

~<—4% {%#8 : lfcPropertySet

S Fif [ SR |7 AT A S % S N \ i - = o= % .
R zi*ﬁ@**@ LERRADD BN TR OA Name = "Pset_BSLJ_OrientationMark" BIR#IE T 0/3F 4 : lfcPropertyListValue
™ Name = "ObjectCode"
BR H B 4L
010000 A | Listvalues = B3 % fcldentifier

T Lo E K FEBED FZND B 5 RSy DIMEE F OFF I OREE (155
6 25 1 EALICHRET2EEYND S b, Mk a
OO Es e D LU, IfcAnnotation

;‘iﬁ@{ﬁﬁ&lﬁ%i‘ﬁﬁ(ﬁblﬁ’ﬁﬁ&lﬂﬁ%@%ﬁ) HEEER I 0/3F 4 : IfcPropertySingleValue
i
G oA T Name = "LeftHand"
a0 f - g
2L L O AEOREUTI (o Ba L. B OF NorminalValue = [ O ER # % #:IfcBoolean
&, HRVOE LOHECICRED OIS O S
I G AP O M & B B AAEOm S
A & ES 272D D5 R@FRTE 7 O/3F 4 : lfcPropertySingleValue
FERERK " "
- - . s R » N Name = "Document
BETRRED 8 R NN R ) = 288 70 5 53 0 B BRO A B O ~Hf NorminalValue = Bl M- IfcText
NEIRE % .
i R A

B S I ST BTN

When 2D drawing images with description as required for application are made,

output positions of the objects which must be specified are stored in the BIM
model using by IfcAnnotation, because of connecting 2D drawings and the model. 22
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The scenario of Step 2+ BIM building certification

(r N )
PDF Viewer
ASP Server || =

| s
‘ = = = |fcAnnotation ~——=

Pset BSLI FE_—SHkk

Application Form #2

Pset_BSL)_fEEREEF VI AL o
Check-list of description on drawings as required T
s Ll
(Ichroperty Viewer )
—
\\ /

| Formality self-checking

program
S—— -

Essential
checking

23
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The scenario of Step € BIM building certification
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3. Conclusion
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Conclusion

* |IFC of building certification was developed by defined of Property
sets Application documents.

* IDM/MVD of building certification by e-submission as level of
“step 2” which is similar to the Singapore government’s way was
developed.

* This method is excellent in compatibility reservation compared
with the method of Singapore.

* Now, the building certification prototype system which can
execute a demonstration in this BIM model for check examination
is under developing.
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Finally - Expectation of BIM-Specification

Contents
- Specification

etc.

3 elements of BIM are IFC, IFD, and IDM.

* Our development is made only about IFC and IDM.

* Building certification is confirms the fundamental
specification of building in connection with safety.

e So, itis important to express specification commonly by
using BIM, also when advancing BIM building certification.

. BuUaBcEA BETEMN Building Research Institute



Thank you for your attention!
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