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. >
BIM GIS Interoperability oY P

Business organizational
Processes
Service technological

Data conceptual

cf. ISO 11354-1
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Our Principle
«  We want to rely on Open-BIM standards — |IFC

« The implemented tools follow a integrated conceptual and data driven interoperability
concept

integrated

conceptual
Data

W
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Need for Georeferencing BIM

Issue:
« Co-ordinated placement of related BIM-Models required
«  Way of georeferencing should be identifiable
 Pessimistic assumption: building models in IFC are not
perfectly referenced in practice

Our Solution:
* Delivered BIM-Models should be automatically _
checkable for georeferencing e

— Level of Georeferencing Concept
— GeoRefChecker tool
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_ integrated
Level of Georeferencing (LoGeoRef) Concept ﬁ conceptual
Data

 The higher the LoGeoRef is, the more information of georeferencing

« Incrementis 100 intermediate steps possible e.g. for elevation or project specific
extensions

* Higher levels do not automatically include information out of lower levels.
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integrated
LoGeoRef 10 ﬁ conceptual
Data

«  Simplest way to add (indirect) georeferencing information using an address
 Address defined by: Postal code, town, region, country and address line
Only a rough approximation for setting the location of a IfcSite or IfcBuilding
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integrated
LoGeoRef 20 conceptual
Data

« IfcSite instances must contain RefLatitude and RefLongitude
Specified as geographic coordinates with respect to WGS84
 Elevation as a metric value related to a local datum
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integrated
LoGeoRef 30 ﬁ conceptual
Data

«  Georeferencing on IfcBuilding/-Site level using a single point and the direction of X- and Z-
axis

 No specification of used CRS

* kind of misuse since lfcProject should contain these information

20
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integrated
LoGeoRef 40 ﬁ conceptual
Data

«  Georeferencing for IfcProject using lfcGeometricRepresentationContext

«  World CRS can be specified
* In addition: true north attribute [ deviation of project north to true north
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integrated
LoGeoRef 50 ﬁ conceptual
Data

Specifies transformation parameters for transforming from the local coordinate system to
the world coordinate system using a lfcMapConversion

* Ability to specify EPSG-Code
« Introduced in IFC Version 4

PLATINUM SPONSORS
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Solution: GeoRefChecker tool

*  Application for determining the LoGeoRef for a IFC-File |

B Bauwerksmodell (EDITED_Ohne_STLB)ifc J’EREadDa(a s JIE IFC4ife J’E (EDITED_Oh!

. .
« saves result in a Log-File e o
55 Rotation Z-axis = (0/0/1)
54
55 TrueNorth:
56 If present there is a rotation of the XY-plane towards the True
57 (Caution: IFC-schema does not define an attribute for Grid Nortl
. _ 58
& fcGeoRefChecker o X 59 There is no value for TrueNorth mentioned.
60
Status report P . 61 LoGeoRef 40 = false
62
Status: 0file(s) loaded 0 file(s) checked & L . _ _
3 64 Specific entities for georeferencing (only in scope of IFC4; IfcM
Loaded IFC-files: o — PP " P N
Infa/Terms of Use ;% ere is a conversion o e wor coordinate system ( ) in a
68 Project Context element which is referenced by IfcMapConversion:
69
|I'I'Ip0l't|FC—fI|E(S}... 70 Conversion parameteres (WCS to CRS): #2= IfcMapConversion
71 Translation:
[ 72 Eastings: 3458715.92
73 Northings: 5439966.65
Check overview Check GeoRef 74 orthogonal height: 113.7
s Rotation of the XY-plane:
- ™ Export Log file 76 Abscissa of the X-agis (vector component): 0.270600445976
. 77 Ordinate of the X-axis (vector component): 0.962691746426
[] Export JSON file 8  Scale:
GeoRef10 (Address): ? See Log fi — 79
~ee Log e 80 Definition of the CRS:
GeoRef20 (Geolacation): 7 --> GeoRefComparer 8 Target system (CRS): #l= IfcProjectedCRS
See JSON file 8 Name: EPSG:3146€7
GeoRef30 (Site location): 7 . 83 Description: DHDN / 3-Degree Gauss-Krueger Zone 3
84 Geodetic Datum: ETRS89
GeoRef40 (Project location): 7 85 Vertical Datum:
86 Projection:
GeoRef50 (CRS conversion): 7 --> GeoRefUpdater f?
88 Name: Gaus-Krueger
89 Zone: 3
Normal text file
ORGANISED BY PLATINUM SPONSORS
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GeoRefChecker updating function

« Extracts building footprints and saves it as Well Known Text
* Place building accordingly in map and write back results of LoGeoRef 50 to IFC File

[ o HTW Dresden Building Locator
W\ <

80 5658
68 6046 1. Select File

30 50
4" 3
48
* 35 2. Show Existing Georef Information
% B 16
B o, 1210 4
7 Vre, 14
3 60'9/7229 3. Select Map Projection
1
By o508
25p 19 éw 3 4. Position Building
198 o =)
% 58
C 3/
", \?§ [ 5. Query Building Address
6 7 3/
k 6. Save Position and Download File
8957 55 roor
95, 16
q;a‘ %2 K Download JSON-File
2
49 5,'_3,‘ 20424
47 e X
3 N,

30 90 =
Bz 17
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Need for Digital Terrain Models in BIM
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Need for Digital Terrain Models in BIM

 Correct Placement of building models
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Need for Digital Terrain Models in BIM

 Correct Placement of building models
* Clash Detection
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Need for Digital Terrain Models in BIM

 Correct Placement of building models
*  Clash Detection
* Visualization
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Need for Digital Terrain Models in BIM

Issue:

» Different GIS/CAD file formats (LandXML, DXF, ...)
« Different BIM-Viewer capabilities

* not everyone has professional BIM software
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Need for Digital Terrain Models in BIM

Issue:

» Different GIS/CAD file formats (LandXML, DXF, ...)
« Different BIM-Viewer capabilities

* not everyone has professional BIM software

Our Solution:

« Smalll tool, reads different file formats, writes IFC only
* TINs prefered

* Different IFC geometric representations possible
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Different Input File Formats

« Reading is possible if a format description available (LandXML, DXF, ...)
« The main problem is the geometric representation of the DTM.
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Different Input File Formats

« Reading is possible if a format description available (LandXML, DXF, ...)
« The main problem is the geometric representation of the DTM.
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Different Input File Formats

« Reading is possible if a format description available (LandXML, DXF, ...)
« The main problem is the geometric representation of the DTM.

Irregular Points
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Different Input File Formats

« Reading is possible if a format description available (LandXML, DXF, ...)
« The main problem is the geometric representation of the DTM.

x x x x Points and
Breaklines

Irregular Points
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Different Input File Formats

« Reading is possible if a format description available (LandXML, DXF, ...)
« The main problem is the geometric representation of the DTM.

TIN

x x x x Points and
Breaklines

Irregular Points
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How to represent DTM geometry in IFC?

« Terrain is geometrically represented by an closed surface

« Three IFC types of geometric representation are suitable,
depending on input format and viewer capabilities:
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How to represent DTM geometry in IFC?

« Terrain is geometrically represented by an closed surface

« Three IFC types of geometric representation are suitable,
depending on input format and viewer capabilities:

IfcGeometric-
CurveSet
Grid possible
Points possible
Points and Break lines best
TIN possible

*since IFC Version 4
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How to represent DTM geometry in IFC?

« Terrain is geometrically represented by an closed surface

« Three IFC types of geometric representation are suitable,
depending on input format and viewer capabilities:

IfcGeometric- IfcShellBased-

CurveSet SurfaceModel
Grid possible O
Points possible O
Points and Break lines best O
TIN possible good
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How to represent DTM geometry in IFC?

« Terrain is geometrically represented by an closed surface

« Three IFC types of geometric representation are suitable,
depending on input format and viewer capabilities:

IfcGeometric- IfcShellBased- IfcTriangulated-
CurveSet SurfaceModel FaceSet*
Grid possible O 0
Points possible 0 0
Points and Break lines best O 0
TIN possible good best

*since IFC Version 4
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How to represent DTM in IFC semantically?
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How to represent DTM in IFC semantically?

« Since |IFC Version 4 special Entity for geographic Elements
IFCGEOGRAPHICELEMENT with PredefinedType: TERRAIN

#OLSLFCIRLANUULAICUTALEIC I\ #2003 Py T oy \\ Ly Dy L)y \OLUD 0L 04500033 )y \Oychyl )y Oplyc)y\Dycty

e - - AR : n
#35=TFCAXTSO2PI ACFMFNT3N(#36 . #32.#37)
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How to represent DTM in IFC semantically?

« Since |IFC Version 4 special Entity for geographic Elements
IFCGEOGRAPHICELEMENT with PredefinedType: TERRAIN

« Workaround for older IFC Versions, direct use of IFCSITE
(Downside — lost of semantic information)

*3¢=1rL|n1ANUULA|:urAL:3:|\*Dw,y,.r.,\\;,3,4),\0403,0404,3033),\o,q,i),\3,¢,4),\3,4,

#33= IFCGEOGRAPHICELEMENT( 1Vg55cd@SBxRz6 NHnevvd' ,#2, 'TIN',$,$,#34,#39,8, .TERRAIN.);

#QR_TFFAXTQQPIAFFMFNT%D(#%E #%8 #37):

HFLLSLTUCAALDALZFLALLCIIENI] LU{-FAJ.,&} 3

-24-IFCSITE( OnRyb1Ib17i8aDuuimCC$z’,#2,'Site with Terrain',$, $,#25,#44193,$, ELEMENT.,$,%$,$,%$,%);

UV = TEAAVTOCANI ACCMERMTIONALNT7 M40 O N
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Implementation

« Small desktop application built on .Net-Framework and xBIM-Toolkit*

*docs.xbim.net
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Implementation

« Small desktop application built on .Net-Framework and xBIM-Toolkit*

.
. 3-Step conversion: = .
. -
DD¢BIM
TIN{LandXMLCiyGML)  DXF  REB(DA45.DA49.DA58) & )
1. Read Source T
Menu
Output
Cument Temain
File name |nunosurfxm\ |
File type [LandxmL |
Bxtent [ax=196225 dv=226.733 dz=0610 |
Court [Points: 6835 Lines: 0 Faces: 12435 |
Messages
Read LandXML file nunosurf xml
LandXML File nunosurf xml successfull read | Seftings
Info
Exit

*docs.xbim.net
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Implementation

« Small desktop application built on .Net-Framework and xBIM-Toolkit*

« 3-Step conversion:
1. Read Source
2. Configure

85 IFC Temain - m] X a5 IFC Terrain - m] x
@DD:BIN| iDD:BIM
TIN(LandXMLCRyGML)  DXF  REB(DA45.DA49.DASE) | D ® = D ® )
O X3 @ daddi FeGeographicElement
Read file
Menu Shape Menu
Outpr () ShellBasedSufaceModel I'
(®) TriangulatedFaceSet
Site origin
(®) At temain minimum X _126593.933947625
() A temain madmum Y |543097.439064872
O A temain center Z |118.872237744475
Curent Tera () At system origin [ z0rigin =0
File name |nunosurfxm\ | @ e
File type [LandxmL |
Edert [dX=196225 dY=226,739 dz-0610 | e el ,l
=136, =226, =04
Court [Points: 6835 Lines: 0 Faces: 12435 | Wite IFC
Messages Messages
Read LandXML file nunosurf xml Read LandXML file nunosurf xml
LandXML File nunosurf xml successfull read | Seftings LandXML File nunosurf xml successfull read Settings
Create |FC and wite file nunosurf4tfs ifc
IFC wrote to file nunosurf4ifs ifc
Info Infa
Bxit Exit

“UUCS. XUIITI

.net
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Implementation

« Small desktop application built on .Net-Framework and xBIM-Toolkit*

« 3-Step conversion:
1. Read Source
2. Configure
3. Write IFC

85 IFC Terrain - m] X a5 IFC Terrain - m] x
@DD:BIN| DD:BIM
TIN(LandXMLCtyGML)  DXF  REB{DA45.DA43.DA58) = ® IFC Version D ®
O X3 @ daddi FeGeographicElement
Read file
Menu Shape Menu
Outpr () ShellBasedSufaceModel
(®) TriangulatedFaceSet
Site origin
(®) At temain minimum X _126593.933947625
() A temain madmum Y |543097.439064872
O A temain center Z |118.872237744475
Curent Tera O A system origin [1 Z-0rigin =0
File name | surf 2aml | @ e
File type [LandxmL |
Project T
Edert [dX=196225 dY=226,739 dz-0610 | e ——
Court [Points: 6835 Lines: 0 Faces: 12435 | (" Wite IFC
Messages Messages
Read LandXML file nunosurf xml Read LandXML file nunosurf xml
LandXML File nunosurf xml successfull read | Seftings LandXML File nunosurf xml successfull read Settings
Create |FC and wite file nunosurf4tfs ifc
IFC wrote to file nunosurf4tfs ifc.|
Info Infa
Bxit Exit
aucs.xuir.net
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Results

<23l version=

1.0" encoding="UTF-8"2>

<LandXML xmlns="http://wwe. landxml.org/schema/LandXHL-2.0" xmlns:xsi="http://ww.u3.org/2001/XMLSchema-instance” xsi:schemalocation="http://wwi.landxml.org/schema/LandXML-2.0 http://
<Unitss
<Imperial linearUnit="USSurveyFoot" areaUnit="acre" volumeUnit="cubicFeet"/>
</Units>

<Application name="Precision 3D 2016” desc="Topo" version="2.0.0" manufacturer="Carlson Software” manufacturerURL="ian.carlsonsu.com”/>
<CoordinateSystem ogcliktCode="PROICS[&quot;;CANQ-M6&quot ; , GEOGCS [ Equot ; LLE3&quoat ; ,DATUM[ &quot ;NADB3&quot ; , SPHEROTD[ Bquot; GRS19808quot ; , 6378137000, 208.25722210] |, PRIMEM[&quot ;Gree
<surfaces>
<surface name="wald park Design Elevated-zn.tin">
<SourceData>
<Boundaries>
<Boundary bndType="texture’
<Pntlist30>415077.399695 1782063.636323 300.000000 415977.363614 1782064.093632 390.000000 415977.323877 1782064.550637 390.000000 415977.280484 1782065.00731
</Boundary>
<Boundary bndType="texture" m="
<Pntlist30>415701.809960 1782013.955743 350.000000 415701.399620 1782014.161917 390.000000 415700.989376 1782014.368043 390.000000 415700.579208 1782014.57413
</Boundary>
<Boundary bndType="texture” m="1">
<Pntlist30>415595.015455 1782152.967648 350.000000 415560.353322 1782199.835517 390.000000 415560.378698 1782199.856960 390.000000 415550.580296 1782212.90529
</Boundary>
<Boundary bndTy,
<Pntlist30>415720.110180 1782110267810 350.000000 415669.512990 1782072311610 350.600000 415669.147300 1782064069520 390000000 415669.965630 1782055 86000
</Boundary>
<Boundary bndType="texture” m
<Pntlist3D>415604.743880 1782140.776740 300.000000 415604.743880 1782140.776740 390.000000 415674.989320 1782193.474200 390.000000 415621.50398@ 1782265.05193
</Boundary>
<Boundary bndType="texture”
<Pntlist3D>415589.535088 1781831.013317 390.000000 415589645086 1781831.030540 390.000000 415590.160301 1781831.135755 390.000000 415590.781645 1781831.25058
</Boundary>
<Boundary bndType="texture"
<Pntlist30>415600.792958 1782108.567651 390.000000 415602165749 1782111.489201 390.000000 415610.253431 1782110.315106 390.000000 415702.75757@ 1782178.59283
</Boundary>
<Boundary bndType="texture" m=’
<PATList30>415714.812486 1782189.323306 392.000000 415730.706795 1782167.902591 392.000000 415740.963612 1782154079509 392.000000 415749.525640 1782142.54048
</Boundary>
<Boundary bndTyp sctur
<Pntlist3D»415634.589602 1782077.410004 392.000000 415727.433560 1782145.933066 302.000000 415749.525640 1782142.540488 392.000000 415740.963612 1782154.07950
</Boundary>
</Boundaries>
</SourceData>
<Definition surfType="TIN">
<Pnts>

S

uy

.

ny

"y

uy

038711 390.000000</P>
.839513 390.000000</P>
497944 390.000000</P>
224278 390.000000</P>
519109 390.000000</P>
012036 390.000000</P>
.191439 390.080000< /P>
043703 390.000000</P>
10">415629.060086 1782207.659259 390.000000</P>
11"5415637.514697 1782293.280171 390.000000</F>

16">415551.802587 1782226.095038 390.000000</P>

PLATINUM SPONSORS
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Results

<23l version=
<LandXML smlns=’
<Unitss

1.0" encoding="UTF-8"2> frso-1a
rttp: //wnas. Jandxn .org/schema/LandXML-2.0" xmlns yEADER;

213

<Imperial linearUnit-"USSurveyFoot" areaUnit-"acre" valu-FILE PESCRIPTION (('*), '

</Units>

<Application name="Precision 3D 2016” des.

E NAME (', '2019-84- 16T13:41:B7‘, ('"}s ('')> 'Xbim File Processor version 4.8.8.8', 'Xbim version 4.8.8.8',
Topo™ version<" zFILE,SCHEm (('1FCa’));

<CoordinateSystem ogcllktCode="PROICS[&quot;CANQ-M6&quot ; , GEMENDSEC ;

<Surfaces>

<surface name="wald park Design Elevated-zn.tin">

DATA;
#1=IFCPROJECT( '@

1Bb$H22BKh80qWgvag " ,#2, "

)

Terrain’ ,$,$,$,$,(#“,#‘ )#3);
‘““:;;E:E::im FCOWNERHISTORY (45 ,#5,8, .ADDED. , 1555422667 ,8,$,1555422067);
Boundary bndType-"texture” m"1"> FCPERSON(S, ‘Mustermann’, 'Klaus',%$,$,%,$,%);
<Pntlist3D>415077.399695 1782063.636323 #'=IFCORGANIZATION(S, 'HTW Dresden’,$,$,%);
</Boundary> FCPERSONANDORGANIZATION (3 ,84,%);
<Boundary bndType="texture" m="1"> #5=IFCAPPLICATION(#7,'9.2.0.8", IFCTerrain, Version=2.2.8.@, Culture=neutral, PublicKeyToken=null', IFCTerrain’);
<PntList3D>415701.809960 1782013.955743 FCORGANTZATTON($, 'HTW Dresden for DDBTM',$,$,8);
iéiﬁﬂ:“”im o texture® we"1" FCUNITASSIGHMENT ( (#9,%10, 811,812,413 ,814,#15 ,#16,%17));
<Pn:{ist3b§§15595.015455 1782152.967648 FCSIUNIT(*, . LENGTHUNLT. ,%, .METRE. )
</Boundary> #10=TFCSTUNIT(*, . AREAUNIT.,$, . SQUARE_METRE. );
<Boundary bndType= " m="2"> #11=TFCSTUNIT(*, .VOLUMEUNIT. ,$, .CUBIC_METRE.);
<Pntlist3D>415720.110180 1782110.267810 #12=IFCSIUNIT(*,.SOLIDANGLEUNIT. ;%,.STERADIAN. );
</Boundary> #13=IFCSIUNIT(*, . PLANEANGLEUNIT. ;$, .RADIAN.);
<Boundary bndType="texture" m="2"> #14=TFCSTUNIT(*, .MASSUNIT.,$, .GRAM.);
(fﬁos:gst;jﬂm‘“m"““m 1782140776740 4, 5 _TFCSTUNTT(*, . TIMEUNTT . ,$, . SECOND. ) ;
<Boundary bndType="texture" m="3"> #16=IFCSIUNIT(*, . THERMODYNAMICTEMPERATUREUNIT. ,$, .DEGREE_CELSIUS.);
<Pntlist3D>415589.535088 1781831.013317 #17=IFCSIUNIT(*,.LUMINOUSINTENSITYUNIT.,$,.LUMEN.):
</Boundary> #15=TFCCARTESTANPOINT((9. ,0.,5.));
<Boundary bndType= re” m="3"> #19=TFCAXIS2PLACEMENT3D(#15,%,%);
e ‘P:ﬂiiﬁ'”““m-"z”ﬂ 1782108567651 47 5=]1FCGEOMETRICREPRESENTATIONCONTEXT( 'Building Model', 'Model',3,1.E-85,#19,%);
oundary . . e #21=IFCCARTESIANPOINT((2.,0.));
<Boundal bndType="texture” m="4"5>
(Pﬂgi5t3D1;515714.5124ES 1782189.323306 IF(AXISZPLACE"EMTQD(#Zl,’),
</Boundary> IFCGEOHETRICREPRESENTATIUNCUNTEXT( Bulldlng Plan Vien','Plan’ ,‘,1
<Boundary bndType="texture" m="5">
<Pntlist3D>415634.589602 1782077.410904
</Boundary>
</Boundaries>
</SourceData>
<Definition surfType="TIN"> #“‘ IFCDIRECTION((1.,0.,0.)
<Pnts> )
<P 1d="1">415819.792437 1782035.038711 390. 1Fcc.mTESI.A.Mr-vOIr\n'us‘ran(((14u 13 8938. ), (147. 278874574549 2071847,8.),(147.91480802641574
<P i >415816.976180 1782036.839513 390. 2%s. F_,((l, ,;),( 285, (5395105 (35134)5(55%55)s 4,*),(4 5885,8)5(7219,9)5 (10,5
<P 1d="3">415819.059947 1782038.497944 390. =IFCSHAPEREPRESENTATION(#2¢, 'Body ', ' Tessellation’, (#31));
<P i ">A15820.274732 1782039.224278 390. TFCGEOGRAPHICELEMENT (' 2tNOTx7dvBbxvyevefuqyr ' ,#2, TIN',$,%,#34,#39,4, . TERRAIN. );
<P i 6‘.)415823 439396 1782036.519109 390.0K, IF(LD(ALPLA(E"ENT(#A“ 3 l:‘)‘
<P 7">415821.728059 1782035.012036 390.0(

<P id="8">415625.979179 1782296.191439 390.
"»415626.437977 1782298.643703 390.
10">415629.060086 1782297.659259 390.¢#>
11"5415637.514697 1782293.280171 390..
12">415550. 852078 1782226.125464 390.

IFCAXIS2PLACEMENT3D(; 3
IFCCARTESTANPOINT( (2. 50.,9.))

. =IFCPRODUCTDEF INITIONSHAPE($, %, (#32)) 5

ey romape b o :#—l” TFCRELCONTATNEDINSPATIALSTRUCTURE( ' 2GBI3PEUXDIRGTAStELO_Y " ,#2,3,8, (¥
o ataaa1 50173 178000 10934y 309.¢t11 ~IFCRELAGGREGATES( ' 3ULYBWFAXBSUSVHDMPRGTE " 4#2,$,$,4#1, (#21));
16">415551.802587 1782226.095038 390.(ENDSEC;
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<xafl version="1.8" encoding="UTF-8"2> [[50-19395-21 ; &) FZKViewer x64 V 49 - [nunosurfétfs.fc]
<LandXML xnlns="http://wwsi. Jandknl.org/schema/LandXML-2.0" xrlns yeADER;

: File View Rep Displa Query  Model Extras Window 7
nits> FILE_DESCRIPT & Pey &

</un§2§"ial Linearunit-"ussurveyFoot” areaunit="acre” volu e~y 3 - I A2 B[ ? ‘ Q| .‘

<Application name="Precision 3D 2016” desc="Topo™ version="2FILESCHEMA (B |k B b2 ii| @ 2 [ @ @ & | & |7 F
<CoordinateSystem ogcllictCode="PROICS[&quot ;CANQ-M6&quat ; , GEOENDSEC ;

MdadPMAPATIII

Browser Toolbar T =
<Surfaces> DATA; . ifc- IFCa,
<Surface name="wald park Design_Elevated-zn.tin"> #=1FCPROJECT E 7 B Tenein I
“Sourcebatar ECOMNERHI = [ site with Terrain 3D View |
wc’“:ﬁjz::::y brdType="textn FCPERSON( = IfeGeographicElement [1]
Pl ist3.a15077 299695 1782663 636323 #=IFCORGANIZ -
</Boundary> #5=IFCPERSONA
<Boundary bndType="texture" FCAPPLICA
<PntList3D>415701.809960 1781613 955743 57 -TFCORGANTZ
</Boundary> FCUNITASS
<Boundary bndType="texture" FCSTUNIT(
Pl is t3DLA15595 015455 1782152.967648
</Boundary> #10=TFCSTUNIT
<Boundary bndType="texture" m="2"> #11=IFCSIUNIT
<Pntlist3D>415720.110180 1782110.267810 #1 =IFCSIUNLT
</Boundary> #13=IFCSIUNLT
<Boundary bndType="texture" m= #14-TFCSIUNTT
<PntList3D>415604.743880 1782140 776740 #15=TFCSTUNTT
</Boundary>
<Boundary bndType="texture” m="3"> #16=IFCSIUNIT
<PntList3D>415589.535088 1781831.013317 #17=IFCSIUNIT
</Boundary> #13=IFCCARTES
<Boundary bndType="texture" m="3"5 #19=TFCAXIS2P
<PNtList3D>415600.792958 1782108.567651 00 =TFCGEOMET
</Boundary> .
<E0undar;yhndTypE=“texlur=“ m="4"> #21-IFCCARTES)
<PntList3D>415714.812486 1782189.323306 ° TFCAXTS2E|
</Boundary> IFCGEOMET
<Boundary bndType="texture" m="5"> 424 IFCSITE(
<Pntlist3D»415634.589602 1782077.410904 #25=TFCLOCALP
</Boundary> #26=TFCAXIS2P
</Boundaries> #27=TFCCARTES)
</SourceData>
<Definition surfType="TIN"> #28=IFCDIRECT|
priming #29=TFCDIRECT
<P i 415819.792437 1782035.038711 390,02 (=IFCCARTES Element Toolbar x
<P i 415816976180 1782036.839513 390.0621=IFCTRIANG |Eiemenis | Layers
P i 415819.059947 1782038.497944 390.0(32 2 =TFCSHAPER =
<P id="4">415820.274732 1782039.224278 390.04: - _TFCGEOGRA | = = IFC
<P 415823.439396 1782036.519109 390.0( B @
P i 415821728659 1782035.012036 390. & gg:gi:;g = B feGeogrephictiement
<P "8">415625.979179 1782296.191439 390..
<P 415626.437977 1782298.043703 390.0(" = [ feSite
P >415629.065086 1782297.659259 390.
<P "11">415637.514697 1782293.286171 390.
<P 12">415550.852078 1782226.125464 390.
T e aar arset sarere 12zan. 1a7ase 0.t TIFCRELCON
P i >415551.565173 1782226.108347 390.( - L' CRELAGG
<P id="16">415551.802587 1782226.095038 390.ENDSEC;
END-IS0-19303
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Tools are available for download!

* http://www.dd-bim.org/?page_id=31

» Contact us if you find any bugs :)
dd-bim @ htw-dresden.de
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