CIM (C/RDZFECDE

HEF : 20155H27H (K)

PRENE

HE=EE COBie EI/NEER - BER

IAIl HAR = ARDRI=
GSARINET ‘Timfz —




buildingSMART.

» International home of openBIMes

Agenda
« IFC & buildingSMART

o TRDEFICHITIREE - HERE D
— OpenINFRA
— bSI Infrastructure room
— ZEOED#EH

2015/5/27 2



buildingSMART

» International home of openBIMes

IFC ¢ buildingSMART

2015/5/27 3



i bUIldiNgSMART.

» International home of openBIMes

buildingSMART

BIES. FICERCHIIDEHROHEEL. HEERZBRNE URIFCORE. &
KICEDBA TS HRZ S8 1452800 573 D EBRF R

(International Alliance for Interoperability)
buildingSMART @ |HIF#R,
[—%ttEEAN IAIEHAK] (&, buildingSMART (MEARSZER,

EF BYOARYTIEE EBI(C, BIMOEED R ED [BHEHR] 75
A TRETO2 O METIL] ZEUTEEY D MNEZDE. e ERZOJ6E
(CI BEET M TOEEZEHDCEZB E U T buildingSMART
International B"5REL CTL\D BIMT—4ADEEBEEE T A —< WV
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I - Industry
F .- Foundation:#tso70s o~ - EL0ER
C --- Classes

IFC Release 1.0

=n o
Al 1L IFC1.5

IFC JA—YY bk

EEHE T

BROEE(CIBEI DLHDHBREELLTDISK

IFC 2x

IFC 2.0

N\

IFC 2x2

PRASNTWS T 7M LR

IFC 2x3

buildingSMART
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Shre ¢ Sndamscamkgue ¢ BYICS ¢ TG 154 ANGMItan Sysems and Riegroe ¢ 5C&

1SO 16739:2013

Industry Foundation Classes (IFC) for data
sharing in the construction and facility
management industries

IFC-ISOZ:RHS
(201343H21H)
ISO 16739:2013

IFC 2x4

1955 1956 1997 1598
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buildingSMART #Bi#EE

buildingSMART Organization
B International Council (IC) : Ef#ER
-  BXEINDSORKRENSERK
B ExCom: E{TEES

_ bSI E’:ﬁ | Tﬁ‘ﬁﬁk - —{Strategit: Advisory Council]
- FZEIAIN-TEFTIEIRL. SACHS—EXA > I\—ESHNaEEE &R,
- XAZ)\—:
«  CEO: Richard Petrie (ZE)
Chair: Patrick MaxLeamy (77XU73) Three Core Programs

Deputy Chair: Reijo Hanninen (J« >35> RK)
Deputy Chair: Rasso Steinmann (R-1V)
Business Manager: Christopher Groome (ZE)
IUG Chair: Kjell Ivar Bakkmoen (J/JL9T—)

Treasurer: Nick Tune (E) bUIldlngSM:’-\RT%\%/ﬁ\ - HUTERESR
Member: Deke Smith (77U 77)
Member: Alan Maury (75\/1) Chief Executive Chair Deputy Chair Deputy Chair Business Manager UG Chair

ITM Chair: Francois Grobler (77XU1)
B Strategic Advisory Council (SAC):
EEREERIESE S
- RRETENSOLSLHEESHIDTZsb DI

e

— X>) R‘— © Richard Petrie © Pairick MacLeamy © Reijo Hanninen @ Rasso Steinmann © Christopher Groome © Kiell var Bakkmoen
AUtOdeSk Treasurer Member Member ITM Chair
« HOK
+ Nemetschek 7
e Trimble 4
B bSIA>/(—([CDNT ®

- il::ﬂ})( \/} (_ (Cha pter) BnekTene ©bekesmin & Alain Maury © Francois Grobler

o FTEXEPAZ/\—(Full) ExComX > )\—

+  EEZEPA>)(—(Developing)

ZH8 : http://www.buildingsmart.org/about/organization/
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bSI EfZRERTE IO X

Needs Identification Solution Development Deployment

‘ BIMAA RS
Initiation ~ Development sC Approval SC AR E
Working ' VIhDx
Groups ot AR
Roomm5. |
’ bS! |Final
& Certification
FHRETOLER
A > )\ %5 Standards Program Process
ns... L—=>4
D{JD
coOT o %=
BRI ?
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Z/ \_“

@AEcs ATKI NS % Bentleg @ gravicon W | a b | E)IFDJ’(‘ﬁn,Om

e |
/
»'a BIM AlGE2 M m ( BOUYGUES , ~_Jotne]

4
BOLIGPRODUSENTENE K I c I

$ | 8| $ oomnLS

FINLAND JAPAN NORGE

ﬁ&}g sicoBuilder e

= T " G Queensland University
CATENDA Ban — E C —
SOUTH KOREA cB-NL” _mhmﬁ;

ME Dl@ CONSTRUCT

I RRR RN ARA RN ;
NEMETSCHEK %::! BB SO ES

———
% Rijkswaterstaat

UNIVERSITY

y ArgY . S "
_A) CSTB digicm HELSE °§‘ SOR-GST STABU STANFORD T/ TRAFIKVERKET
V le futur en construction DATA DESIGN SYSTEM® F E

TN =N

9
Gobaradviseurs L8
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N4

UNC CHARLOTTE %

EUNSW Ewm ) e SACA )\

VDCO TECH Strategic Advisory Committee

& Trimble

Granlund
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« ITM (International Technical Management)
- EfEITREEES - 20 (3H, 10H)

2015/5/27

2013/10 =N\ (R-1Y)
2014/3 AMYORILLA (RDOT—52)
2014/10 ~O> & (174)

2015/3 O> k> (AU X)

buildingSMART.

International home of openBIMes




buildingSMART.

» International home of openBIMes

~ AN=ZE

I\ g =~ ¥k
« [ERSEHRSESZEES ITM (International Technical Management) # 54
« IJFr:HF4S, bO> bk  All Stream Center
. H#E : 20144 108 27H (H) ~ 308 (K)

- EfEsE (278~29H)

— BIM WORLDWIDE: SOLUTIONS FOR CANADA (30H)
.  ZHE:
« Tech Com/Technical Room : J&iE
« Regulatory Room : B (GEZEAITF)
« Infrastructure Room : KX (KIRKZE) . =X, t&lL (JACIC) . BEE. B&E. /Lin

260kt 27_okt 28 okt 290kt 30.0kt 310kt 01.nov
Sunday Monday Tuesday Wednesday Thursday Friday Saturday
07:30 Continental breakfast 07:30 Continental breakfast 07:30 Continental breakfast
Foyer of room 206 CD Foyer of room 206 CD Foyer of room 206 A
8 £ F £ z =
o T = . o »
s| g4 » B H 3 E- BN Gyt andinformation plenary 8 » %9
. E% iF H E a8 3 2l .3 = ‘§§ !E comcon =] 150 TC 59, bSL §§§
3 oA o Reports all projects and warkin . O
7z3| T8 £ 22| & aslszf 2 |2 §§ p;ﬂ’:f;s_ ’gEg Construction || Collaboration §a§ _
gg3 P w32 £ 3 = a industry day | session w @ 180 TC 58 Plenary session
Morming | |—| 22| 4% 233 & i |38)3z] e 3 b nference | Preseniationof| 55 2
10 gag| g2 3 : | fz)z2s] & in 3 bS1 BIM Award candidates 2|3 g conrerence p g
| i R H I & el g
2z < h @ £ = N @ 3 g
m 3f| 2% @ H = = 3l % & = Room 206 CD i. 200 ABC ta_u;%
1 -] m § g 2
i gl = £ E LE: 2 E i
12 istrati y
Registration apens at 11:00 Lunch Lunch Lunch Lunch Lunch
o lunch provided
1
of 208 150 TC 59, bSL
_ _ . - 0GC g &
Summit Opening Plenary at 13:00 E g o2 <l = g 2 [Rreports and information plenary 3 i 3 . on [Z255
=1 £ - 8 H B cessan fcontn) - ¥ Construction | Collabaration | = £ 5 &
Room 206 CD E;i H g.i EE 3 §§ ggg industryday ! | session Eggg
b} s |52 = conference [IProjects of joint| & S : _
Asrmoon| | igg :i Em EE o 53 ga : igig IS0 TC 53/SC 13 Plenary sassion 150 TC 59 Planary session
RO R I e — N R == Howdows =523
oo )| strusture | Room e ] i 5 |z S g : g ;3 Summit Closing Flenary ?; cooperate
4 - i =) g Award g
Chrictepne | inhan = "=
4 Franeoie e =L ? ? After conference reception, mingling and
5 g coctail
5 - > E g Break Break 15:45 - 17:30
2
a3
6 33 i a = - bSland 150 dinner individually-paid
- ponsored bS| dinner ; ; ) )
Evening 232 (Announcement of buildingSMART Awards) CN Toweég!:l:ifﬂ - 24:00 IS0 Dinner ExCom Dinner
Monday to Wednesday buildingSMART International meetings. Thursday organizers industry day, with
Expected attendance 150 persons split in different ways for different meetings. contributions from buildingSMART,

IS0 TC 59, OGC
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Level 0

Maturity

CAD

BIM Level

buildingSMART

» International home of openBIMes

\

Level 1 Level 2 Level 3
€
v g
- Data
i)
o o
-
4 8
=
2D
CPIC 10M - Comman Dicticnany
AVANTI = Comminen Froaniied Procasses
BS 1192 2007 150 BIM
User Guides CI IC , Avanti , BSI

Drawings , lines arcs text etc

Models, objects , collaboration

& 20008 Dew - Michards

Integrated . Interoperable Data

Tools

Paper

2015/5/27

File Based Collaboration
Collaboration & Library
Management

23 20 2 0 S S X

12



buildingSMART.

» International home of openBIMes

IDM, MVD, LOD

IFCICLD T BIM T —HEEZET DIHE, WRERDERTOTR, T—FBEIEOANSRET
B IFCOEDZHTE T DMNEN DD, TNSZECINT BICHORICHEITT D IDM, MVD E UL D{EEREEIR
FENAICEWTEHE—UREIA -V b, REEAEEUTREESINTLS,

e« IDM (Information Delivery Manual)

- FABEBMBEE LTV T —FEEADERDT. FHFITOTR(CHITDT—
A IO—-DBHZEITV. ENEREDET I =17 )L,

« MVD (Model View Definition)
— IDMIC KO TCERIRESNIZT —YDEEANTZ. EDXDICKIRITDIN? ZEXLIZED.

e LOD (BT I/LODHAE)
— Level Of Detail
— Level Of Definition
— Level Of Development

LODTE 2451 100. Conceptual
200. Approximate geometry

300. Precise geometry
400. Fabrication
2015/5/27 500. As—built 13
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WORLD
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EUROPE

buildingSMART
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MAP OF ACTUAL INITIATIVES DEDICATED TO INFRASTRUCTURES

\
- O?nmum:;

(ANR) EGIS, SETEC,

ND

de-wdﬂ Wn—w 1 “-wq-w—-l
o

BOUYGUES, EIFFAGE, VINCI,
CSTB, IREX, LCPC, CRG

&DeepCItySD

IGN, BRGM...

‘@"

> BuildingSMART Benelux

BRGM, Fraunhofer IGD

> CSTB, SETRA, TUM...

= Norwegian government

+1— UKBIMtask group

— Autodesk, Bentley, Trimble, ViaNova...

> BuildingSMART Australasia

> Open Geospatial Consortium

> Finnish government

= CSTB, TNO, RWS, TV

IFC-Bridge
IFC-Roads
LAND
XI.I].'L - NBI
SityGhL. & infroBIM
V-Con for roads
sop@nlN FRA

= EGIS, BOUYGUES, CSTB...

15
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MNatural Asset

Air/ Space

— Underground |

| Water / Sea
Asset
Land / Parcal

T

“\,5 = : ! Y i ...-";1} -Fhi 3
f M
5 .

.‘\‘: Building information e
¥ 3 (Building Information Models) ||

Facility / Built
Buildi

—{ System

5 abesn D411Vl

BIM

Structure I F C

—[ Linear Structure

)
Node

e )

2015/5/27

NIBS.org / National BIM Standard (k&) - DianneDavis
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%E.ﬁgﬁi%’j‘f}b: ——
H&E-#EET1 /

IFC e - e F P.._.-:-_"L =
o & & =,
;:V e —= / fﬂ I#.__F_,M

R ———— K7 =
= - S Ny ==
i ' N

- - — | : 'ilh_'\.g'_,_ I:._
C— — X - L
o - m—=

BEHTT v
IFC

GIS & BIM DiEEA A —=
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OpenINFRA

2010£EtE ~
o« IS ANBIER (EGISHNHILY)
— buildingSMART(CHUWT. IFCZE T ARDEFAILE T DEtHE
e X7
— B BRREDAISHEFICEHIDIATT I NESTIL
~ FCHHFEIE - > =2l —>3>Z=B8

BT EE TR S IBEIROH
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bSI Infrastructure Room

 OpenINFRA
— bSI Infrastructure Room (-1 > J S RI%)

2013/10 T2 >ALRECTIERCHRE
_ OGC (LandXML, CityGML) & 133,

— bSIDIZE#IFC, ifcXML, IDM, MVDZ &R,
— BXF®DIFC-Bridge, IFC-Tunnel’lk EDMREHE

2015/5/27 19
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Infrastructure Room

SADASRETORE
- BEEA )\ —ZEH
Chair- r
o  Christophe Castaing
o Vice chair: Henk Schaap
- Coordinator:
= Henk Schaap
- |nfraCom

Pierre Benning Henk Schaap
Christophe Castaing Jim Plume
| Hyunjoa Kim (secretary)

= Steering Committee:
Pierre Benning Vaino Tarandi

Stuart Chen Hugh Woods
Wonsik Choi Nobuyoshi YABUKI
Hyunjoo Kim Jim Plume

InfraCOM

Paul Scarponcini Benno Koehorst
Mikael Malmkvist Johnny Jensen
Andre Borrmann

P6 Alignment

EXpe rt Pa nel Steering Committee (&, SEBIL TH ST,

P6 Alignment Expert Panel (¥J20&TH#ak) .
ME—DIERINEBNIBFT SR D T,

.

IBERMNESNIRLN-
InfraCOM A& ! (KR, Tk, B&)
2015/5/27 20
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2013410R)

IN1 : LandXml J

N PROGRES!

IN 2: IFC Bridge
—WMJ GRESS

definition

IN 4: Urban &
landscape planning
e

e

-

IN 5: DataDictionary

IN 7: Infra
construction

IN 8: Enmronmentnl

(4G

#"i_

IN 9: Geotechnical

e

infrastructure
network

IN 10: Spatial view {

IN 11: Safety &
Strength Analysis for
Constructions

IN 12: Delivery of As-
Built Data for Asset
Management

BRRELLCERD_EWBN. bSI IEXT O 17 heUTRAZNT,

21
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P6 Alignment Project
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#=A2 [Alignment] & (3F?

e A2TJTTOZIUNMNIBVWTEEEESSTSEOD 1 DR THREZ
o RCE(E. KERIEREBIEN SIBESND. B, SRED)L— hERT
o EER, fhE, MR, BR REDTEL. 58 <IEFEICIKE

B A RIZI DHEEENS, IHE D IFCA iZHE(CHE SN TLV2L

Alignment and linear referencing as common resource

« One of the most crucial parts of Infrastructure
projects is the alignment

o « The alignment is the route of a road (rail track),
Alignment

F IFC Alignment as common resource ﬁ consisting Of series Of hOfiZOﬂtﬂ' tangents and
I curves

S— R » The construction of roads, rail, tunnels, bridges,

etc, depends strongly on the alignment
« The functionality to represent an alignment is not
Road Design Bridge Design Tunnel Modeling
IFC for Roads IFC for Bridge IFC ShieldTunnel

available in the current IFC 4 standard

[#RFZ (Alignment)] (. BE&ERET, 1B, hoRILRREMNS, [HAUY-X] LLTESBEN3I3ED,

2015/5/27 23
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EXE\bD=bD 7 T O—F

BLCHEYI SN TLD
RiEE A

Alignment standardization approach

Combine traditional 2D and new 3D abproach

CHIRI2DFE L. FILLVIDFEZ ™S
k 7
= Horizontal alignment \K/

= Vertical alignment

= Cross-section profile

—> established methods
—> reduction of design complexity

—> mature 2D design & Standards available (LandXML, OKSTRA, ...)

2015/5/27

implicit 3D geometry
BN D

Technische Universitat Minchen TLITI

Chair of Computational Medeling and Simulation

Technical Backgrounc (#XifiE =)

2D Road Alignment

3D Road Alignment

2D Vertical Alignment

g 2D Horizontal Alignment [:>
2D Road Profile Definition

IDFRA LRI ERR (F, 2DFRAZSENETIC KD T
BEEA(CRIBEIND

FEER(CRIR SN B 3DR

EEINETE..

S WY SNEsE

> RETDEM = Z R

> AU T2205%5T & FIFAEIEEIRMZEZE  (LandXML, OKSTRA ﬂc.)
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o)

JOr o 8B8=

o FRHEDIZHIC IFCHEERFEIT D TO> 1T MM, Rijkswaterstaat, Travikverket, V-Con DERIER
(CKDTCHEEICIRAD Tz,

e 2013FF108 - O U NEHEESE

e 2013FF128 - O NEHE, E1T0]8E

e 2014FF 4B -70O> T NRtA

e 0OGC & MOU ZAZINT -IFC & InfraGML C. 1 DOMIZET )L ZHF T D.

Sponsors

A project to develop an IFC extension for
Alignment became possible with the support of
Rijkswaterstaat, Travikverket and the V-Con
project

» Project summary and MOU in October 2013

* Project plan available end 2013

» Project start April 2014

@in
» MOU with OGC to develop one conceptual Q:J TRAFIKVERKET
model for IFC and InfraGML

B Rijkswaterstaat
J Ministerie van Infrastructuur en Milieu

MOU : Memorandum of Understanding ' -COn

Wikipedia : THEZE (D £ 5Hh0VBIEFZXHNE. Memorandum of Understanding. B&#: : MOU. MoU) (.
TR EOEBREOEEBEZEL UIEXETHD. B, ENHRAZBE IR,

2015/5/27 25
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XEE, ENBHFLOE#REEED. Expert Panel (BFIRF—LA) HEK=NT=.

2015/5/27 26



buildingSMART

» International home of openBIMes

P6 Alignment - 1.0 O &G

- &BH (Scope)
® IFC4 AF—<DILRUL T, IfcAlignment Z/ER 9 B,
o MMD1>TITER (B, BRRE) (CK>THIARIEER
SIS ZTER T Do
o [BiE CRIhERAE, O— ) LERE(CHTIS)
o [mE. Hhfz. thEk. BES, BRICEAITIERIISHIR.
(CNs(d. IfcRoad, IfcBridge 7R EDRFEZEBL TSHSNDFIE)

R

IBRER

horizontal

alignment
associated SRR HHEBTHRIZ
requirement
definitions

vertical alignment

BREfHF SN D horizontal vertical 30 #RH
BEFFTER alignment alignment
segment segment

2015/5/27 TERREESR HERTRRAZ B SR
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MLIT (Draft)

fall=] G 8] F G H 1 J
1 |Comparison of bS8l P& Alignment with other sp=cifications Proposed Highway Alignment Schemas: Comparafive Tally by H. Hu & 5. Chen, University at Bufido
2 General information requirement bSI P6 conceptual schema :::;::;ﬁ:::;ﬂm Alignment P ——
4 |Horizontal alignment Horizontal Alignment Horizontal Alignment Alignment licHorizontal Alignment Horizontal Alignment Horizontal Alignment
5 Horizontal straight segment .:illi-lgnmerl:::-lll:ﬂ(lﬁegment. Line LineSéring Tangent :m?ﬁ;mm’::’kme Line Line
; Distance slong - stan starDistilong p— Staring 2 mWM| StanSizson [rp—
7 Distance siong - end ?e;w':gf:' pchy Ending Stz EndSison
8 Segment lengf segmentLengh lengh icLine Vecior. Magnitude Lengh lengh
9 Direcion {at starl) direcion dir{ecion) Start Dir licLine. Dir Direcsion
10 Coordinaie - start (x/y or N/E) startPoint (starf) easing, norfhing ‘startPoint {P1) easfing, norfhing HcTrimmedCurve. Trm1 StartPoint (starf) easing, norfing
1 Coordinaie - end (xy or N/E) {end) easing, norfing endPoint lcTrimmedCurve. Trim2 EndPuoint {siar) easfing, norhing
12 Startirection, EndDirecton, P
13 Horizontal circular arc ;i.rculam?n“ ment Curve [arc) CircularSeing Arc Circular Curve (arc)
1 Distance along - start stariDistAlong start sizfion Staring Sia mww StarSisson (start stafion)
i Distance siong - end ?e;w':gf:' pchy Ending Stz EndSison
16|  Seamentlenge segmentLengh lengh mmmagza:mm: Lengh Jeng
17 Direcion (at star) direcion dirart StarDirecion
18 Radius radius radius radius Radius licCircle. Radius Radius radius
1@ Orientaion (clockwise, counter clockwise) orientzson rot{afion) rot{zfion)
10 Coordinaie - start (x/y or N/E) startPoint (starf) easing, norfhing start point HcTrimmedCurve. Trmi StartPoint (star) easiing, norfiing
21 Coordinaie - end (xy or N/E) {end) easing, norfing end point Start Dir e TrimmedCurve. Trim2 EndPuoint {end) easfing, nodhing
29 Coordinaie - cenier [y or N/E) {cenier) easfing, nodhing {cenier) easiing, norfing
23 Coordinate - Pl (xtfy or N/E) {PI) easfing, norfing {P1) e3sfing, noring Pl {P1) easfing, norfing
% Direcson (at end) dirEnd EndDirscsion
25 StarfTangenial, EndTangensal
’5 % deliz, exiemal, midord, e gmm‘:e TangenDistance,
57| Horizontal clothoid arc E}I;)ﬂ'mi M?D“ e Sl (ciomaid) Ciomaid soral :mmmx?” Clomaid sl (clonoid)
2g Distance along - start stariDistilong start siafion Gpiral-n mﬂﬁ.ﬁgnﬁnl StartStalion {start siafion)
o Distance siong - end ?e;w':gf:' pchy SpiraOut EndSison
10 Segment lengh segmenil engh lengh Lengh
Rdwy Alg Gap Anly 1

BfFOBERPRIZ(CET D, &7 —IHMRED/ (S A5 —ZLEEK
openINFRA_GapAnalysis_20140822_Final.pdf
2015/5/27 28
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R LT —ARIARS T A

Identify use cases by process analysis

— — . ‘ EDRSE (PAREE, AML, EHERET TS5,
ry Design Tender Detailed Design Construction Operation epe “ — = R
) HERFEIE) T, EOXDRT—IMNHS
gl nan?
< = maintenance
i Pmﬁ::‘;”‘““ Prepars Design — - ~ S
g3 | (=R F— 3RS F U A %
a g 1
1

~1 | Exchange scenarios elaborated

1
1
= ! ] Sender Receiver Purpose Content Level of Definition Remarks / Issues / Open
=R Y 5 | 1
To g m:ﬁ;“ﬁ;ﬁy | ! Detaied i 0 | AssetManager | Project Handover of as-built Detailed Alignment + Detailed design If available electronically from
£ >c design : | Manager information of existing additional information alignment with asset database
gs3® 1 H infrastructure as basis for new associated 3D cloments
"= o 1 1 design activities
£ ! i Project Road- or Request for new infrastructure | Definition of boundary Simple horizontal Early phase for alignment as
Manager Railway dcsign | project conditions alignment special level of definition
engineers
Road- or Project Review of preliminary design iminary Al Iminary design
= Railway design | manager (in cycles) alignment
& . engineers
B E Project Facility design ofali iminary Al iminary design ‘Additional information is required
g ‘El manager engineers information to facility designer | + 2ddisi 2 ? 1 (road width etz
25 (bridges. tunnels. retaining
falis walls)
Facility Project Handaver of preliminary Models of bridges. tunnels. | Preliminary design this may include alignment.
designer manager Facility design model(s) retaining walls alignment information
Project [= Tender: p g full and Finalized Alignment Preliminary design In many scenarios, the CONSITuction
5 manager company detailed project iptionto | + additional infi ? 1 company will create an internal
20 Preiminary the construction companies model for quantity take-off and
k) § ety e D o I el cost calculation
== m(a:‘ff;;:;‘il‘n cify desen Construction Road-or Request for detailed roadway Preliminary Alignment Preliminary design
£ g company Railway design | design for construction (if + additional information alignment
s} engincers necessary)
12 | Road-or Construction | Detailed roadway design for Finalized Alignment Detailed design
Railway design | company construction (if necessary) + additional information alignment
engineers
I3 | Construction | Facility design | Request for detailed facility Finalized Alignment Detailed design
73 —_ 3] company engineer design + additional inf: i lig
D | Z 2 ﬁf’:*ﬁ ( [ J: j Z N l e 2 ’ ] — 2 % ﬁﬁ arcs 14 | Facility design | Construction Detailed facility design. Models of roadway, bridges, | Detailed design
engineer company tunnels, retaining walls, etc. | alignment with
(may include ali iated 3D
information)
15 Construction Project Review of final design (incl. Models of roadway, bridges, | Detailed design
company Manager roadway, drainage, retaining tunnels, retaining walls, etc. | alignment with
walls, bridges. etc.) (may include ali iated 3D el
16 | Construction | Construction | Comstruction: Transmit As-built alignment Detailed design internal data exchange.
pany p: lig i ion to the alignment with between different software
site for surveying and machine associated 3D elements products / to machines, survey
control equipment
17 | Construction | Asset manager | Handover of as built As-built alignment Detailed design Is this data exchange realistic?
company inf ion for operation and B ion (as part of 2 alignment with
maintenance large information bundle) | associated 3D elements

IfcAlignment_Exchange_Scenarios_20140813_final .Zpdf
2015/5/27 9
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Development of conceptual model

joint development with OGC e Component Viex

1
= gspecification in UML Project

= documentation for expert panel

0GC &t FEIRIR | now agreed, next: s
q =37k x== ’ o _of .
UML T30k (ﬁ\:ﬁa) 1. realization as IFC extension
* InfraGML, IFC 18 a _ 7
. %F'ﬂﬁ?’-—A(CY%EHﬂ Fc — in EXPRESS *
o — in XML Schema ——1 __1
Horizontal Vertical
‘ 2. define IFC exchange (MVD) ;
"~ as filter and rules in mvdXML
O nc¢ i . I
asig, q — as online documentation (html5) ;|
L [FEhd < b el 2 | 3. software prototypes seemen
— EXPRESS 0 P P .
SXMLAF— - —s free software tools and viewer
- — commercial software interfaces

2. IFCXZERE (MVD)
- mvdXML CT#REIZ sk
S>SASSA>IXE (htmls)

3. JOMY T MERL
S>#EY—)L,Ea-7
S A2A—T 1A XM

P6_Alignment_ConceptModel_Documentation_20141018_prefinal.pdf
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Horizontal alignment

Line

Start point
Direction
Length

Clothoid
Start point
Direction
Length
Radius
Constan

Circular Arc
Start point
Direction
Length
Radius

|
I~
1T

Rz

buildingSMART
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pkg Component View

2015/5/27

TRIZEEZR

(from Alignment)

@1 tangentiaiContinuity

boolean[1]

e Ty e e

+geometry
N T
calculated by start (l'r1nm Horizontal)
distance of next segment
minus start distance g] startPoint CartesianPoint[1]
@1 stariDirectionplaneAngleleasure[1]
@1 segmentlength ienathieasure[1]
A
[ |
i i |
(from Horizontal) (from Horizontal)
(=L
/ I_%]? ﬂ] CurveType:SpiraMypeEnum(1]
@1 ParameterList{1.]
i e e

(from Horizontal)

fallbackShape.ClothoidArcSegment
@l

51 radius: lengthMeasure[1]
@1 isCcw:boolean]1]

F35M

A DFEANHEHR

handie special spirals [
by a tempiate, with
curve type and list of

(from Horizontal)

parameters + a clothoid
of equal length and
start and end radius

m] isCcw:boolean[1]
@1 isEntryNotExit boolean(1)
@1 clothoidConstant:double[1

B1 startRadius lengthMeasure[0..1]

has to be provided

o0VA4 R

]
|
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2D Horizontal Segment

EEE S
o LINE ($%)
e CIRCULAR ARC (FH3I)
e CLOTHOIDALARC (/0OY- RBH#RE)

ZTNZNOERILUTOIR UBWEREFFD
o IAREHR (XYEHR)
o IBRCOBHEA (BR=x#smoE, REETEID)
« BXRORT
o BR/(SA—% (A, J0O0YVA RDFAR)

UTDBRHIFFTRICKDTKDD (FRZEITDIZHICIIRUEWN)
o HERAEEAR

e (IPs)

REEDTZHICATDF TV IZITDTENHEED
o B -aN, STETKSOIE 1 DRIOERDER[RE L TLDN ?
o ERER - BRAEN. STETROIZ 1 DRIOERDORSAE S —HRUTLDN?
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HE Rz

- - pkg Component View |
Vertical alignment BRER
(from Alignment)
E'| tangentialContinuity-boolean[0..1]
1. | +geometry
Veriical segments B HfRE =R
are defined by (from Vertical)
=segments, not
PVi-based, but PVTs @1 stariDistAlong:distanceAlong(1]
:prﬂﬁmm E] startHeight lengthMeasure[1]
defintions B] startGradient percentageMeasure(1]
E1 horizontalLength:lengthMeasure[1]
it
Parabola
i . (from Vertical) (from Vertical) (from Vertical)
Direction ——— — :
E,%E @1 radius:lengthileasure @1 constant:double
Length @1 isConvexboolean @1 isConvexboolean
. Constant B TR
1267537 : .
Line / ™ Line S
Start point Start point
Direction Direction
Length Length
=128.45
046 037 03I  0I8 ER) 0s0 059 0318  0s2B 0337  O:A6 (56 0365 (375 (84 03893 03103 0117 0:177 0:131
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2D Vertical Segment

o LINE ($%)
e CIRCULAR ARC (FH3I)
e PARABOLIC ARC (FZ¥/DBHfR)
- FEMIFNIRPYIHRER (E. /NS A—HDRILXD 2 DOER UTEYIRiR S EX D

ZTNZNOERILUTOIR UBWERZEFFD

Inm PR (ENNEERE =)

IRR CDLEC (%, KFE 0, EDHEE=T SR fE, T DLE=X-1FRI{E)
R (BMEEEEHTa D T2KTIERE. BRfREREK TEE0)
BEER/ (S XA —4 (FEI HDERERDIZE

UTDBEHIIETERICKDTRDD (FRZEITDTZHICIHRUIRN)
o R -IBNNEERE

« RETOAMA
o g (IPsR)

WMREEDIZOICLL T OF v IOZITO ENERDS
o IEHTIE — RS TOBENMEEEEN. STETRSOE 1 DEIDEBERORE TOBIERE—H LTI ?
o IBIRERMYE - taETOAEN. STETRDE 1 DHIDERDRES TOARE—HULTLBIN?
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® X8R : IFC Extension

(ABS)

licPositioning|

é) new entity in IFC2x2

*feGrid
proposed extension
for IFC Alignment

(ABS)
fcLine arP ositioning
Element

Alignment3D is defined as the
optional 30 shape representation
of the IfcAlignment entity

Figure 1: Addition of IfcAlignment as a positioning element along with grid

dwuunuﬂﬂ"RuﬂuuﬂuﬂﬂﬂRuﬂnMuﬂwumuﬂuﬂmumm

;ﬂﬂuuﬂiumﬂnu fw,uuuum
| seament

CurveGeomery

P6_Alignment_IFC-Extension_20141022_TL.pdf
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SR : MREERRY J o )7

\

Vertical
profile

LandXMLT 77 1 )LZERDIAF+. ifcAlignment NEHRT D
WAMBDT —FH%E I D ET. ifcAlignment OE] 4% A&REE

https://www.cms.bgu.tum.de/de/forschung/projekte/31-forschung/projekte/397-tum-open-infra-platform
(TUM : a2 NATIHRKRE - R1MY)
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5 )LORREE (1)

* TUM Open Infra Platform 2014
n
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5 )LORREE (2)
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5 )LODAEREE (3)

TUM Open Infra Platform (OIP) (CKBAE
— LandXML - IfcAlignment XA MEASHET X

B Software
@Lancxu [

@ IFC Alignment

O - ZAHAFHT A
O - @ LEBAREE (FBRE)
O - Q LEEAREE (FBRE)

IFC R+—Y0DLE1—
— IFC Alignment Extensions — EXPRESS A+—V (Beta)

o S ETES?
IFC ; MNEBIT—4 YERT (4 )

Alignment
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AFRZE (EXPRESS + XSD AF—< , H>T)L5—4)

IFC Alignment IFC Model View Extension Summary

/D3 Pokumertut ] & O Suchen Tma @ 4 & & - 0 = ¥
P& Project - IFC Alignment {c) 2015 building SMART International Ltd
Cowsr page 1 Scope 5. Gore data schemas A Compuler mterpretabla hstings E. Examplas
Contents 2 Mormaties references 6. Shared slemznt data schemas B. Alphabetical listings F. Changs logs
Forewned 3. Terma. definitions, and abbrenated tarms 7. Domain specific. dale achemas €. Inhermance liatings Bibliogrephy
Introduction 4 Fundamartal concapts and assumptions B. Resourca definiion data schamas || D. Diagrams Index

"

—-
Indusiry Foundation Class
IFC for Infrastructure - Ali

Candidate stangara~ jard - Feb T — - - . )

., . - .-

© buiddingZUART 1986-2015 - This document is ovwned and copyrighied by Duldng3ART biematonal Limted
By usng this specificaton you agres to the follewing copwmighl nobice

Model Support Group buildingSMART.

Liebich, T. {lead), Amann, J., Borrmann, A., Chipman, T., Lebegue, E., Marache, M., Scarponcini, P. » International hame of openBila

buildingSMART.

» International home of openBIMs

http://www.buildingsmart-tech.org/mvd/review/extension/alignment/candidate/html/

2015/5/27
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Project geo-
IFC-Alighment demo viewer: eveBIM localization

P Db 1 ETR A g AT S o A s e 11001 ot s e iy . - sl - Wi 12100

Properties
view

STEP physical
file view

A futnir e eodesl i i

Model Support Group buildingSMART.

Liebich, T. (lead}, Amann, J., Bormann, A., Chipman, T., Lebegue, E., Marache, M., Scarponcini, P. = International héme of opanBila

http://software.cstb.fr/BIM-ELODIE (T = > A)
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new engagements — outreach to community  rusrunwersiir sochuy

Computing

[ & APSTEX - IFC JAVMARID VIEWER in Enginﬂ r’-ng

File WView Selection Help

BB EONAE S R 0 8¢
Add File ';Enl Jf;rhl' 'n:i Grid  fdges | Winsframs  Tram :t: Glact  Claar Ir:.m o O Ny “"'H iR a pstex

| FCTypes % | 3D View R

rerrain-and-alignmentifc €2 C ' T & K

Ty sl ksl
El Healignment Project (27) L
El Terrain surface (£16)
= BeAligrmernt
IfeAligrement {#349)
IfcAligrme it (#1321

LRRAN

Hiefiligrame nt (#58)
IfeAligrmeni (51581
B WeGangraphicElemant r
Terrain (#30)
Tarrain (#38)

L SE AT

IFC Madel Explorer Comments

A ilsine Walse
H salecied abjects 1
Bl MeAligament (811 3)
D scription KREEZ
Cloballd 2Wwl| B3 ThERY zuvn Hlg
E Harizanal WeAlignment DHarizoma...
Limear Ko Mathod

Nor T Gusrtties  Propertes

QbjectPlacement

ObjectType _ 2

CwnerHistary i EL e search - Lines: 191 Selected: 1

:’“‘“‘"""‘ Type £ [FILE_DESCRIPTION(IIFCAY), 21

iy el T FILE_NAMEIFcAlignmant-axportifc, 2015-01- 18T22-39:42" (0", HeAlignment’":
E Wertical ehlignment2 DV ertical ... = X 3 L a

& CantainedinStruckur... SET [1] FILE_SCHEMAIFCAE

Declares merie

Model Support Group bui |diﬂgSMHRT.

Liebich, T (lead), Amann, J., Borrmann, A., Chipman, T., Lebegue, E., Marache, M., Scarponcini, P. = International home of upenBlM,

http://www.ifctoolsproject.com/ ( ~-1V)
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... and fully web-based through webGL

O e Wb @lfcsbeamenten = [
£ ﬂmwi!mnfmmmmrrpmmﬁql fiewerd.htmi & | | & Sichen RO & & 4 @ |- O
» G5 0o|@ﬂo zmz+5&0|00

: | I||.{

i

np'lne)r

”['H’

Model Support Group buildingSMART.

Liebich, T_ {lead}, Amann, J., Borrmann, A., Chipman, T., Lebegue, E., Marache, M., Scarponcini, P. = International hdme of openBiva

http://www.ifcinfra.com/output/webglviewer2.html
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... and more prototypes to show applicability for bridges

R S S
B WA e By, Tl R T, T o
L] L]

o W KW ®®

Httnn

5+
i
|

L AR

T @B buildinaSMART

Liebich, T. (lead), Amann, J., Bormann, A., Chipman, T.. Lebegue, E.. Marache. M., Scarponcini, P. » International home of openBiiia
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. first test for FHWA bridge project using alignment

o - .
Iw'.""iq_'-}.-'. | er  cwes  Oda  jwe pesaw oo . . Hiiizongi Kige n-x
TP - ST || B e
tem Tawe o i Al [ [ |
e T ey :.I Sl o |

: VQ Canstructwlty

CONSTRUCTION PROGUET IFTWARE

Model Support Group

Liebich, T. (lead), Amann, J., Bormmann, A, Chipman, T., Lebegue, E_, Marache, M., Scarponcini, P_

FHWA : Federal Highway Administration

buMdmgSMHﬂT

= International héme of openBlka

EIEREIER - KEESERME&OERERDO—D, ITSICEETIEEE UTIE. LREXTOTLD,

2015/5/27 (HEBE : http://www.weblio.jp/)
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Next steps

* decide on schema release strategy
= start deployment with software companies

* enhance the schema -2 IFC Alignment 1.1

o AF—YIY—-XFEDRE
« VIRIITVEHETTOAAS hainsdD
o AF—YDIER >

5704 [deploy] 704 X> k [deployment]

Aifed D, BLEI D. BRI D. BLE(CDL. REDBKRZIFDIEEE,

VIRKITT7ORE T, BREULEYVI NI 7ZFBATEDILS CEBOERRBICERIZCEEZTOA
EWVWDSTENHDDB, 1A M—=)linstal)[SIEWVEREN, H—/\O>E1—4 L TERSNASHNSRY
J—0ZBUTHRASINDY I RO 7, oYV I O 7HSSBEN3I A R—FR> MaE%=, FIFET]
BETMRRE(C T B, 7UTRAEREICT D, WO eZa1 77> ANHD D, (HEE : http://e-words.jp/)
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IFC Bridge
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Ifc Bridge — SE:F3EER

MIN"D USE CASE Nb3
IFC-BRIDGE

[y VRS ———
oy Pl Dorchih

Follow-Up
March 2014
ouveuts 1y 0 tdvar
Ex gopeniNFAA
| = . Claude Dumoulin / Pierre Benning HJ
‘M e @IfCBHIDGG BOUYGUES Travaux Publics |?~;;_

* LY

Statens vegvesen

THAE(CEBN KRB
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Ifc Bridge - ZE5IFEER

NORDENGA BRIDGE (OSLO)

*Road
*Pedestrian track|
Bicycle track
*No parapet

Pib
IFC File: 71 MB
;\EE%, -’Ijﬁ, Qﬁﬁiﬁﬁ; Viewers o
=11~ -SMC (Solibri)
:ET J /0 -eveBIM (CSTB)
-BIMSight (Tekla)

(L
|2
No texture but colors "

Colors are different
regarding the viewer !

Units: mm
with 15 significant
figures !

Some display issues...

b
D

IFC HFER Z Viewer CHRELE
2015/5/27

NORDENGA BRIDGE

Overlapping pipes...

A

Boolean operations are
paramount, but almost not
supported by viewers !

EFFLRIBTETULRVERSD
o I\ATHEEES : T—VU 7 EE
* IFCBridge B &7 —%~

49



buildingSMART.

» International home of openBIMes

Ifc Bridge — 5288 (1)

eop@ﬂlNFﬂﬂ he
mobyus
Why is IFC-Bridge not used today ?

* Old initiative, a lot of needed entities already defined

¢ But
— no integration in authoring tools
— no viewer available
— Some remaining lacks
* Major concepts missing (alignment, pre-stressing system,
suspension system, reinforcements, earthworks...)
* Geometric representation (Constructive Solid Geometry,
boolean operations, solid area extrusion along a curve,
sectioned spine...) =» 1SO/DIS 16757-2

X AERRY —)L. E1—J77HVEL)
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Ifc Bridge - 5%=8 (2)

@ ooenINFRA !iw'.

Why is IFC-Bridge not used today ?

We need to define exactly what we need:
— INFORMATION DELIVERY MANUAL (IDM)
in each Life Cycle Stage, for each discipline, giving the
Level of Development (LOD)
— MODEL VIEW DEFINITION(MVD)

= openBIM
=» machine readable information

X ETILERMNBAE TRV
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LandXML D&Eja]

v.1.2 ZE1&(C. 2008 FF 7TAUEEHRSNTHE ST . ZOIFRECDOVTEIRSNIZN ..
2014 % 68 v.2.0 working Draft (BZX) ARSI/,

¥0OCGIZ. LandXML D &k E U T, InfraGMLERBFE L TULVD. bSI & OCG(Z 1B,

I A N D Useful Links For the Consumer Schema Versions About
g I I I I WeLcome LAND DeveLopmenT ProFEssiONALS!

Spatial P“"?"/ﬂ (Bl Points of Interest

/&

/:5 Interoperability
Share

Situational Awareness
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buildingSMART MVD for LandXML v1.2

buildingSMART MVD for LandXML v1.2 bSI Recommended Technical Report 2015-03-25
Cover page Foreword 1. Headers 5. Railways EXTENSIONS
Contents Introduction 2. Base data 6. Waterways Change logs
Scope 3. Route planning (general) 7. Areas
Fundamental concepts and assumptions | 4. Roads and streets 8. Water supply and sewerage

LandXML v1.2

Model View Definition

This Model View Definition is based on the data
schema publised by LandXML.org and on its
Finnish Inframeodel application documentation.

Comments, issues or any other feedback are
wielcomed: juha.hyvarinen(at)vtt.fi

2015/5/27

http://cic.vtt.fi/bSl LandXML12 MVD/
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InfraFINBIM results: Common InfraBIM Guidelines

Coding system

INFRAMODEL — KEY EXTENSIONS Doding

Property types
| & RN riion | ﬁ A i — . ;
P Coct gonslinon. ks s, " xsitscsemalon e nezems s

LUKUOHIE JA SANASTO

InfraBIM-classification

« Extention of Common National Infra 5"",:',"‘;
Classification “

wwaksa runstumatonTer:

« InfraBIM Terminology i P

InfraBIM-guidelines

» What and how to model in different
phases

Inframodel-format
* LandXML-based
* Inframodel3

Vision 2025

The infrastructure of 2025 consists of both the physical infrastructure and information.

Management and use of infrastructure information are well-established in business,
thus creating a foundation for efficient and productive service environments.

Productivity and
competitiveness
boost

t t

Efficient and productive operations
through new methods and services

T T T

Infrastructure 2025 = Physical infrastructure + Information

2015/5/27
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KICT - IfcRoad

1. Extension Concept of IfcRoad

buildingSMART

» International home of openBIMes

c=

¢ Target, Scope and View Perspective of IfcRoad Extension

Road Project

STA () 0+227.500 ~ 4+510.000

Phase

Detailed Design

Delivering 3D Modél.é tol Government

KICT o,
IfcCivilSpatialElement_K & L)
J:
B T
b= [Fesspacatzens| I asm ! e , i !
" o
e (1 Mttt
. R —
| ——— T )
Stk R ey |y ey || = A [3 —
E— -
| =] | x|

Object Shape Representation of Civil Elements, Components and Basic Attributes

IfcRoadElement_K

=)
@ Addition of pavement materials to

- e s

2015/5/27

IfcConstructionMaterialResourceType

Carriageway Carriagaway M;"“'I;mrload * "“ e ]
Stoppir Taarginal Marginal  Marginal . Sip . Foo
topping rginal rginal arginal = ¥ Marginal ¥
Lane |, Stip Stip  , Stip Ovainage | Rlertng Sulp | Greed Belt
Shoulder Median Shoulder Bike Lane el
Strip

The Standardized 3D Cross-Section Drawings for Road Segment
56



buildingSMART

» International home of openBIMes

OREEHOMEITENVFEUIZ

57



