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Summary

e To introduce electronic submission for building certificate
procedure including BIM technology are expected for
streamlining on confirmation of building technical
standards. And some countries already started electronic
submission with BIM technology now, e.g. Singapore.

« Building Research Institute executes the R&D project
which is aimed to clarify bottlenecks in conventional
building certificate procedure, subjects of introduction
electronic submission and application possibilities of BIM
on the procedure from FY2012 to FY2014. This topic
gives a progress report of our R&D.
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BRI ‘s R&D Activities

The Building Research Institute (BRI) has been conducting various research and
development from the fair and neutral perspective of a public-sector research institute.

EH35EAEN RO FEREOER

Targets of R&D shown by the Minister 4 Targets of R&D shown by the MLIT

. _ Realization of Sustainable Housing,
EERPTON TR 1) Buildings and Urban Communities by
Implementatfion of R&D by BRI Green Innovations
: Realization of Secure and Safe
EORITEE, A4 KoA /FENDRR 2) Housing, Buildings and Urban
Reflected in the National Technical Standards, cCommunities
Guidelines, etc. |
- Maintenance and Revitalization of

o R 3) Existing Housing, Buildings and Urban
UfEFEﬁdmeTﬁh%ﬁﬂﬁ [-jﬁﬁilﬂjﬁ%[fgj@;ﬁﬁﬁ » Communities Coping with the
AR SRR A MR I S AR Declining and Aging Population
Construction in Private Sectors

. International Contributions by Building

e . B . MEOBOES - G F - 4) and City Planning Technology and

Improvement of Housing, Buildings and Urban Response to Informatization

Communities in Japan

. swuafiiEA BEWEFT Building Research Institute



Typical Procedure of building certification

Applicant Application drawings and its contents Confirmation
— — bod
S E =S, BRIEE - y
REETEE || FXEORE. KEE:-
= &ﬁﬁiﬁ REQORHBS -
ArChthCt | s e X@J 412953 E 2R 5 -
(SUbStltuuon) Architect’s seal is needed. >_"

The mismatching
sometimes arises
between documents.

==

B confirmation by paper based

Application form documents
FEREgEE BT, BETE -
QO x x@
Client’s seal is needed.
PN archive application
_ rﬁﬂf *“—-;{{) documents

Client <
(Representation) | Certificate of building

conformity
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Backgrounds 1/2

By the legal revision in 2007, a duty of preservation
of the application documents on building
confirmation for 15 years was imposed upon the

confirmation body. —

Since the application is made on the basis of paper
medium, confirmation body Is regarding as
problems the preservation place and its cost, or
documents lost.

-

Since CAD is ger?eraTIy used, is
submitting digitized application
documents and confirming possible? 5
\_/
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Backgrounds 2/2

After the incident which camouflaged earthquake
resistance (called “Aneha’” incident), the procedure
of the building confirmation tightened and change
of the contents in the procedure became difficult.

- =

Therefore, the preliminary consultation before a
“formal reception” is prolonging the confirmation
period so that there may be no inconsistency in the
contents of application documents.

— — —
Is the BIM technology which can unify
building properties inapplicable?
- 6

\ /

. BTN BEPER Building Research Institute



The aim of this research

To develop the technology of the electronic

application of the building confirmation for achieving
the following aims;

(1) Digitize the document for application preserved
by the confirmation body.

(2) Improve the compatibility of the descriptive
content of documents for mitigating a labor
required for confirming work.
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Perspective of development

Confirmation
body

Applicant Application documents and its contents

REX B EHIEE -

I

|

|

I

|
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b 120 [ EEQOR#ASE - {

F1I295&REER 5 - - confirmation by paper based
] I documents

confirmation by

___________________ Phota scanned imaaqe .
, Scanned image

method of compatibility reservation T

confirmation by
e-documents w/
contents data

confirmation by
BIM model data
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Perspective of development

Applicant Application documents and its contents I Confirmation
bod

Development of the data structure of a building i  Development of the information use
design : process in building confirmation
Product Model = IFC, IFD Process Model = IDM, MVD

confirmation by
Scanned image

s 'l
______ T- S S

+ b

electronic

method of compatibility reservation - |
! |
é‘
I

| e-documents 4 contents datd!

#1 signature confirmation by
replaced e-documents w/
contentsdata _______

| with sealing i

________________ i confirmation by
I BIM model data
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Detail of development steps

contribution to problem
solving
(2)
= Target of : .(.1) Improve the
t Digitize the o
development Core technology needed compatibility
e document
step of the
p for e
anplication descriptive
PP content of
documents
confirmation by | electronic signature (= long term signature and multiple
Scanned image | signature) corresponding to image file format
1 : : Good n/a
sworkflow diagrams or document formats corresponding
to electronic submission
confirmation by | (Add to Step 1.)
e-documents w/ | eelectronic signature (= long term signature and multiple
2 | contents data signature) corresponding to data file format Excellent Good
*method of compatibility reservation between e-
document and contents data
confirmation by | (Add to Step 1.)
BIM model data | eelectronic signature (= long term signature and multiple
signature) corresponding to BIM model file format
3 *Definition the data structure of a building design (=IFC, Excellent Excellent
IFD)
*Development of the information use process in building
confirmation(=IDM, MVD and Viewer Application)
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Research procedure / targets of development

FY
2012

-

Fix the development steps
and select the target of
building classification

\

o\

J

FY
2014

A design and trial production
of an electronic submission
prototype system

(U

J

-

Trial of a prototype system,
and decision of technical
specification for electronic
submission

\

o\

J

_[ U ’E—EIHI ?llllll

Categorize IV* at Building Standards Act

*Number of stories = 2;
Total floor area = 500m”2;
Building height = 13m;
Eave height = 9m 1
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Why we chose small wooden houses?

Reason 1: Compared with the building of other categories, structural
checking is simple and suitable for modeling the whole procedure of the

application.

Structural check responding to the Categories

(D (1I) Large-sized buildings Mt(aillulj)m (IV)
High-rise h>31m h<31m sized Small
A B Bl |c D E F
Structural specifications
T except some all provisions (which are applied according to
el NG S provisions the structural type of the building)
Structural calculation
Time- Response Allowable unit stress calculation
series and limit I I
analysis | | capacity Check of Story drift angle
calculation ] .
Horizontal load- | | Check of
carrying Stiffness ratio,
caFaclt / Eccentricity ratio,
calculation etc.
Performance | Procedures ‘
evaluation  check by Designated Structural Calculation Review Bodies
T |
Ministerial Check by Building Officials / Designated Confirmation and Inspection Bodies

Approval

The order of sophistication of the combinations is from A (the highest), downto F. Itis
allowed to use more sophisticated combinations than the requir{ed combination.

(Source: “Introduction to the Building Standard Law” / The Building Center of Japan <www.bcj.or.jp>) 12
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Why we chose small wooden houses?

Reason 2: There are many rates of the confirmation number of Cat. IV (it
accounts for 70%) and the use of the technology developed is huge.

450000 100% -
425900 o |
400000 | ¥ — 90% I
772
408009 397725 80% -
350000 390509 I
366075 0%
300000 I
60% T I
250000 50% 1 mCat. |, Il and Il
—o—Cat. IV I at.1, flan
0, .
200000 —@—Cat. |, Il and Il 40% I mCat. IV
.\.\ 30% -
150000 Ayl
181638 - 157727 20% I
165424 152021 152250 6
100000 141593
10% T I
50000 0% -
A ©® © O N A A
0 AR AR AR AR AR

FY2007 FY2008 FY2009 FY2010 FY2011 FY2012

Situations of the latest building confirmation (FY2007-FY2012)

(Source: MILT < http://www.mlit.go.jp/jutakukentiku/build/jutakukentiku_house_fr_000032.html >) 13
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Study on the product model

The aims of this study are as follows:

1. Exploring the storing method of required
Information by getting to know the creation
procedure of the actual confirming application
documents using BIM authoring software.

2. Exploring about the compatibility of a building
model which made for wooden house.

14
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Exploring the storing method

e Some guidelines of the drawing manner for
paper based applicant documents printing are
prepared.

 These guidelines are made for the purpose of
obtaining the form output which is sufficient for
the requirements for application, making full use
of a function peculiar to software.

15
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Exploring the storing method
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Exploring the storing method
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Exploring about the compatibility

The model of the 2-story wooden house having the
data for confirming application was created using
two kinds of BIM authoring software, and it was
verified whether the compatibility of information
would be maintained by the IFC data format.

casel: ArchiCAD to Revit via Ifc
case2: ArchiCAD to ArchiCAD via ifc
case3: Revit to ArchiCAD via Ifc
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Exploring about the compatibility

(ArchiCAD—Revit)

= ArchiCAD -Revit
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Exploring about the compatibility
(ArchiCAD—Revit)
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Exploring about the compatibility

(ArchiCAD—ifc—ArchiCAD)
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Exploring about the compatibility

(ArchiCAD—Revit)
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Exploring about the compatibility

(Revit—ArchiCAD)
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Exploring about the compatibility

(Revit—ArchiCAD)
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Conclusion of this study

By BIM authoring software, the information
describe in confirming application documents is
stored as project information, is managed by 2D
drawing function, or is linked with 3D building
model object.

However, there Is no guarantee by which these
pieces of information is standardized such as IFC,
because these information stored by software
native format.
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Conclusion of this study

*Since this has the insufficient function in which
software outputs and inputs the information on a
building model in an IFC format, the present stage
of the compatibility of the model through IFC is
Insufficient.

In order to deal with a BIM model by building
confirmation, it is important to define IFC required
for confirming application independent of the
function of BIM authoring software, and to appeal
for software vendors to output the information
satisfactorily from the software.
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Study on the process model

*The processing method of the electronic signature
or BIM model data in building confirmation are
researched using reference from domestic and
foreign advanced cases.

*The research consortium which involved in an
academic sector, architect office, the house maker,
the general contractor, the software vendor, and the
confirmation body is under organization.

. wutEA BEWEFT Building Research Institute



Now status of our research

*As an overseas advanced case, a research on the
electronic application (e-submission) of the
Singapore government was conducted.

*Gathering and analyzing of information about the
function and composition of the prototype system to
develop was started.
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Research on the SG e-submission

Date:2013/9/13
*\VVenue : Building and Construction Authority (BCA)
MND building
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Research on the SG e-submission

*Unlike our country, the
supervisory authority of urban

. . Blm
f)r blwldlng regulation is divided Sabrilecion Evidaili
In Singapore. for Architectural Disciplin

-URA: Urban regulation
-BCA: Building regulation

Building and Construction Authority
& Maxwell Road

eE—Submission guideline for
a rC h ite Ctu ral d i S C i p I i n e iS Building and (onitr.uc.tiun »ﬁuthurity
published from BCA.
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Research on the 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. Reuvit,
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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Research on the SG e-submission

e After confirmation, the image of 2D drawing is exported to

a microfilm, and archived eternally.
e

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 Steps 2
and 3 with our perspective of development.
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Research on the SG e-submission

Concerns of compatibility

Applicant (QP)

—— Compatibility is
OK?

Compatibility is BCA

OK?

] Combined
. DWG/PDF

R

3D output

Moreover, step—by—step building confirmation is accepted in SG.
How does compatibility secure between each confirmation stage? 4,
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Viewpoint for Prototype system development

e 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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Image of Prototype System [ pefinition of Biv Model for

building confirmation

IFC, XVL, 3D-PD BiEX
CAD /U] smwma
/‘— A
— L Jur= J
BIM 00> *®
Contents: Plan, Specification, Performance-based requirements,
incl. addendum, amendment, annotation in checking process
CAD/BIM supplement ASP services system Confirmation tools
software for applicant
-Electrical Signature -Checking function
-making application attempt for -Applicant docs. Viewer
data “ +XML +tables
+Tables +PDF +2D drawing required
+2D drawings -Workflow design regally
+3D model -Communications +3D model for
support reference 2D Drawing
-Self Checking -History Archive -Editing annotations
function /comments
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Difficulty of Confirmation Checking by Model View

Expression which

Authoring or Viewing ;¢ — L =
i | | '—
software interprets —_—
1 ¥ pi--fiE WP BEOmT
and displays fromgm——= fﬁ — s mr
TP AR EE E & ‘im 1§ [N :
moéghcﬂ.:f;;m ~eliend o | - orew &
e withezas : I S R e .
o \ - —— — | HH
H"! e i = q f‘ I i - i a a I d
m' ‘r' ?uﬁ!t 5-18 (it ERikan M |
fl= - H‘J;I:' .an,’/é ERTR “i.:i E
il - - & = - .._'?I.'.. W |
s bl | EI
III..ﬁlll\.l.l =11 1 = . !
5 (kSR ° !3 D E L LDK
et A = 2k
: 2 =il — £ A - i
- Iltl:I kel ke B
: - RER m“%ﬂ FE @ :I:I"“
| =M Wk
LA R
o165 R H'r"i__ﬁq B ! E
=rizziozs 18 m:'--'*mn:innm :n.|| o5
TN o DAL """., IEEE DR . |
L__l,l:_u | . LR L1 S r— il .ﬂ_ : . |
P&ml [ Epp—————— .._.._:-. : J
E"-“‘ R] — A T L:EHH:I:I ML Bl "
L] [TFel [:].7 Tl T al T TR TR Sk ALK
Bkl ST AT ::.J- TN
— - | P | - e |:u TR TN . \
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. -
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Difficulty of Confirmation Checking by Model View

application data

CAD
——> Compatibility

| Is OK?

BIM
application data
Compatibility
BIM IS OK!
BIM Authoring Workflow using one BIM Model 38
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The method of the compatibility maintenance
during a file of views

Example of indication

CAD Used software : ABC-BIMpro.v17
Filename of Model : teishutu-1
Created:20YY.MM.DD
Corrected final : 20yy.mm.dd

BIM TRIP-CODE : ¢ WBRXcNtpf.

s ctam

......

The display which shows generated

wo | wew | e |

I = - L) ,.,// “w »” 74 n u HY o ”

OOH HEIE ez, j| SLONCE from the "ONE”, “Unified
. HEF:20YY.MM.DD

1F% FmeFHx Tt . BIM file

sy iTiEA BEEE T Building Research Institute



Digital Achievement with Long-term e-signature

SG e—submission

=

>
_

Application Data(IFC, XVL, :
3D-PDF+XML...) PDF Long term e—signature

(PAdES)
The validity of the signature for at least 15 years is secured by

integrating application books data as an attached file (Trailer)

of PDF (ISO-32000s), and attaching a long—term signature to
the file. 40

. BTN BEPER Building Research Institute



An ldea of definition of BIM Model for building
confirmation (under discussing on WG)

...... m

e -
Contents of Data Data Format
3D Model IFC ( 2x4 or 2x3 )
2D Drawing Unified to 3D Model by IFC 2D objects
Scanned Documents PDF (unified IFC if possible)
Traceability Data XML
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Thank you for your attention!

© Building Research Institute

muto@kenken.go.jp
http://www.kenken.go.jp/
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