OpenBIM — The Shape of Things to Come

Jon Mirtschin — Geometry Gym



Jon Mirtschin
B.Eng (Civil) / B.Sci (Computer Science) University of Melbourne

2001 to 2005 - Connell Wagner (Melbourne) - Eureka Tower, MCG Northern
Stand, Wembley Stadium Roof and Arch

2005 to 2009 - Expedition Engineering (London) — Infinity Bridge, 55 Baker
Street Redevelopment, Chiswick Park Footbridge, 2012 Velodrome, Instesa
Sanpaolo Headquarters

2009 to Present — Geometry Gym — Specialist software tool development and
consultancy for Structural Analysis and BIM data exchange
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Geometry Gym -

www.geometrygym.com www.geometrygym.blogspot.com

Primarily developing plugins for Rhino3d, Grasshopper, Revit,
Tekla and Navisworks to enable model exchange.

OpenBIM framework IFC (Industry Foundation Classes)
central to these workflows.



Project Information Exchange

How can we provide information (the key aspect of BIM) to others
that need it?

Demonstration of technical process

Many other aspects to consider including contractual, legal and
financial.



King Abdulaziz Centre for World Culture

Location — Dhahran, Saudi Arabia
Client - Saudi Aramco
Architect — Snohetta

Size — 100,000 m?2
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E GH_Units, Steel-20.10_Final_Rev.03.3dm (20451 KB} - Rhinoceros 5.0 Not For Resale Lab - [Perspective] - o
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I} Tekda Structures x64 - CATeklaStru \batch 2 progress- [View1-150] _ S T—

1 File Edit View Mode]mg' ' Am,)s.s- Detailing  Drawings & Reperts  Tools  Window Help —_— ———
U EPe @ aDcoEsa| ERPRE»$% N TECLF 2 Resm h@» e
dd l==a0 | s il=r/=wlagx0| jLaa]\yy <

=t | standard - & C_]E]E X 42 3| ,I"|@

Current phase: 1







i1 Tekla Structures x64 - C:\TeklaStructuresModels\New model 3 - View 1 - 3d
ﬂ File Edit View Moedeling Analysis Detailing Drawings & Reports Tools Window Help
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| Use shift+scroll wheel to view different assembly hierarchy Ievels { Current phase: 1 | + 0 object(s) selected
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e IC_|L_Roof BS Basel0 Rev00 IFCOQ.ifc - IfcQuickBrowser
File Edit WView 7

=K

#122- IFCRELDEFINESBYTYPE( 3wp74uTkTBSvMaTnsrVycF. #6,'40.0mm Plate’ §.(#253) #121):
#123= IFCPLATE("1PVICSKEbDFeRnMSWNGMwT' 26, AE18_B01','40.0mm Plate’,§,2144,2143,'AE18_B01";
.. #6= [FCOWNERHISTORY(#3,#1,5, ADDED., 1383658750,5,5,1383659750);
. #144= IFCLOCALPLACEMENT(S,#145);
. #143= IFCPRODUCTDEFINITIONSHAPE('AE1Z_BOT 'AE1Z BT’ (£142));
.. #142= IFCSHAPEREPRESENTATION(219, Body','SweptSolid', (#141));
. #19= IFCGEOMETRICREPRESENTATIONSUBCONTEXT('Body', Model’,",* ", #14,5, MODEL_VIEW.,5);
.. #141= IFCEXTRUDEDAREASOLID(#121,211#10,0.0400000000000305);
- #131= IFCARBITRARYCLOSEDPROFILEDEF(.AREA.,'AE18_BOT' 2130);:
L. #130= IFCPOLYLINE((#125,126,#127 #128,#129)):
. #125= IFCCARTESIANPOINT({(-0.535000006690495, -0.159999999999986)):
. #126= IFCCARTESIANPOINT((D.535000006630609,-0.160000000000025)):
- #127= IFCCARTESIANPOINT((0.535000006690524,0,160000000000002)):
- #128= IFCCARTESIANPOINT((-0.535000006690524,0.160000000000011));
. #128= IFCCARTESIANPOINT((-0.535000006600495, -0.159909999999936)):
- #11= IFCAXISZPLACEMENT3D{£7,210,28):
- #10= IFCDIRECTION((0.0,0.0,1.0));
#124= IFCRELAGGREGATES( DixfSdFU1FSE_WKEIIMKCQ' #6,' ELEMENTASSEMELY Container''ELEMENTASSEMELY Container for Elernents’ £81,(£123, 202 #411 #506,#815 #842 #1149,21162, #1319 £1402));

#125= IFCCARTESIANPOINTI(-0.535000006690495.-0,.15999999999998611:
<

#102= IFCRELDEFINESBYTYPE( 1d5EkbAZ91x077E6pHxHmMP" £6,'40.0mm Plate’, 5, (2123),2101);

. #6= IFCOWNERHISTORY(#3,#1,5,.ADDED., 1383659750,3,5,1383659750);

- #123= IFCPLATE( 1PVICSKEbDfeRnMSWNGMwT' #6,"AE18_BO1','40.0mm Plate’,$,#144,#143, AE18_BO1");

.. #101= IFCPLATETYPE('DcXqCRS29FS8qMAGUBIDtd' £6,'40.0mm Plate',5,5,5,5,5,5,.SHEET.);
#124= IFCRELAGGREGATES( DixfSdFUTF5E_WKEIIMKCQ' 26, ELEMENTASSEMELY Container', ELEMENTASSEMELY Container for Elements', 281,(2123, 2202 #411,8506,2815,£842,#1149,21162, 21319, £1402));
#140= IFCRELASSOCIATESMATERIALL 3MMu3XmEjBExtzY SmvQ7k)' #6,' MatAssoc', Material Associates', (£123),2139);

.. #6= IFCOWNERHISTORY(#3,#1,5,.ADDED.,1383659750,5,5, 1383659750);

. #123= IFCPLATE{"1PVICSKEbDfeRnMSWNGMwT' 26, AE13_BO1','40.0mm Plate’,$,#144,#143,'AE18_B01";

. #139= IFCMATERIALLAYERSETUSAGE(#99,.AXI53. .NEGATIVE.,0.0);

. #00= IFCMATERIALLAYERSET((£87),'40.0mm Plate’);
. #87= IFCMATERIALLAYER(£67,0.0400000000000305, .F.);
.. #67= IFCMATERIAL('S355)R"):

#294= IFCRELCONNECTSELEMENTS(' 2Q9I6JEDXAJPBAIOMGZ_x' £6,5,5,5,2123,2292);

.. #6= IFCOWNERHISTORY(#3,#1,5,.ADDED.,1383659750,5,5, 1383659750);

. #123= IFCPLATE{"1PVICSKEbDfeRnMSWNGMwT' 26, AE13_BO1','40.0mm Plate’,$,#144,#143,'AE18_B01";

. #292= IFCMECHANICALFASTENER("1hSRIZZZXSIQ6F:4CIowTQ', £6,5,5,5,2286,£293,5,0.02,0.0400000000000205);
#598= IFCRELCONNECTSELEMENTS(' 1g5Nk49HT7URTATxh5py4Q" 26,5, 5,5, 2123, 2596);

Ready




OpenBIM

Industry Foundation Classes (IFC)

Revit, Archicad, Navisworks, Tekla, Solibri,
Digital Project, Bentley, ......

» IFC4 (Released March 2013)
» IFC2x3
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Geometry Gym IFC Tools

Rhino3d (Comprehensive Import and primitive Export)
Grasshopper (Comprehensive Export, Import and Modify)
Revit (Advanced Import, Structural Analysis Export and adding more)

Navisworks (Import enhancing extraction of timeline data, color/visualization
styling and links)

Tekla (Advanced Import including welds, bolts, assembly and cut part
information, Export)

Structural Analysis Software — Oasys GSA, CSI| ETABS, CSI SAP2000,
Autodesk Robot, SpaceGASS, SCIA



rasshopper to Archica
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etrics and Constraints

140519 urinal.rfa - 3D Vie...

e 140526 urinal.ifc - IfcQuickBrowser
File Edit View 7

= 2

#53= IFCDERIVEDUMIT((#30,#31,852), ROTATIOMNALSTIFFNESSUNIT, 5);

#34= IFCTABLECOLUMM(S, Type', Type name', §,5);
#35= [FCTABLECOLUMMN(E, Types' 5,5,5):

i

Mame: E@ﬂ - g . [DJ H—E‘
| Parameter | Value | Formula ||T =) g_,ll ;3 \2\ - ?; LE:;||:j:C

Family Editor

Measure | Create

Vent Connect = #56= IFCSANITARYTERMINALTYPE[ 25267 2FdXTExz2 AhAoalhE' £6,'140519 urinal' 55,5, (£161).5,5,.
Waste CC'""E_ = - #6= [FCOWMERHISTORY(#3,21 5, .ADDED., 1401121991,5,5,1401121391);
CW Connecti = - #161= IFCREPRESENTATIONMAP(Z162,2163);
HW Connecti = #E50_ ICrDCI ML ADCCH D Lal Loel IMA M CCRIC DL #6 © © #72 F#5RT.
L4 >

WFU - Perameters - #6= IFCOWNERHISTORY(23,21,5,.ADDED., 1401121991,5,5, 1401121991},
HWFU - - #56= [FCSANITARYTERMINALTYPE(' 2526Z2fdXTExz2 AhAoa3IhE 26, 140513 urinal'5,5,5,(#161),¢
CWFU - Modify... - #346= IFCOBJECTIVE(",S, NOTDEFINED.,§,5,' 2014-05-26T16:33: 11" §, (#180,#197 #214,#231,#243
- 2180= IFCMETRIC(' ngtvHalf, §,.HARD. §,5,'2014-05-26T16:3%11"§,. EQUALTC,,'BaseWidth' ;
TopWidth 12600 = = Remove - #107= [FCMETRIC( ngtvHalfBaseWidth' S, HARD. §,5,'2014-05-26T16:33:11",S, EQUALTO.,'B
Feight ET E - #214= IFCMETRIC( ngtvHalfBaseWidth', . HARD. $,5,'2014-05-26T16:3%:11",$, EQUALTO.,'B
BaseWidth 1500 - #231= IFCMETRIC('RadiusBaseWidth' §,.HARD,, §,5,'2014-05-26T16:23:11',5, EQUALTO, 'Bas
Lookup Tables - #248= [FCMETRIC( ngtvHalf' §,.HARD.,,§,5, 2014-05-26T16:3%:11S,.EQUALTO,, 'BaseWidth',;

- #256= IFCMETRIC(Height',5,.HARD. §,5,'2014-05-26T16:3%:11',5, EQUALTO., 'Height' 270,
- 2273= IFCMETRIC( ngtvHalf §,.HARD. §,5,'2014-05-26T16:3%:11' $,.EQUALTO., TopWidth' 2
- £200= IFCMETRIC( ngtvHalfTopWidth' $, HARD., $,5,'2014-05-26T16:33:11" §,.EQUALTO,, 'Te
- #307= IFCMETRIC( ngtvHalfTopWidth',S,.HARD., $,5,'2014-05-26T16:33: 11" §,.EQUALTQ., 'Te
- #324= FCMETRIC('RadiusTopWidth' S, HARD. $,5,'2014-05-26T16:33:11" §,.EQUALTOQ., Top
- 2341= IFCMETRIC( ngtvHalf, §,.HARD. §,5,'2014-05-26T16:3%:11"$,.EQUALTO,, TopWidth' 2
- #342= [FCMETRIC(Plumbing’,5,.NOTDEFINED.,§,5,'2014-05-26T16:33:11',5,. EQUALTD., S,25
- #343= [FCMETRIC('Mechanical’, 5, NOTDEFINED..5,5,'2014-05-26T16:33:11",5, EQUALTO. 5,2
- #344= IFCMETRIC(' |dentity Data',S, NOTDEFINED.,§,5,'2014-05-26T16:3%:11,§, EQUALTO. §,

- : - - - £:3%:11'5,.EQUALTO, 5,2

PE04= IFCTABLEROW/((IFCLABEL(' Short'), IFCPOSITIVELENGTIHMEASURE(159,955550
-#88= IFCTABLEROW((IFCLABEL(' Original'),IFCPOSITIVELEN B THMEASURE(379.9993
1. #92= IFCTABLEROW((IFCLABEL( Tall'),IFCPOSITIVELENGTHRAEASURE(399.9999993
- 552 RELECULUNING, TYPES,5,3,30

- #T1= IFCTABLECOLUMN(S, Height',$,5,5);
#76= IFCTABLECOLUMME, TopWidth'5,5,5):
L. #77= IFCTABLECOLUMMIS, BaseWidth' 5,5,5):

L ERETRE N 0 B A6 ) < Ready




IFC4 Parametric and Constraints

Potential Use

. Content authored in Revit converted to intelligent definitions in software
such as Archicad or AECOSIM

. Content authored in software such as Archicad or AECOSIM converted to
intelligent definitions into Revit

. Downgrading Revit families from one Version to earlier

. Changing hosted families to non-hosted and vice versa
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BIM and Bullets
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OpenBIM

If using IFC has been frustrating or problematic, nothing is going to
change unless users demand their software developers do better.

Jjonm@geometrygym.com @geometrygym

WWWw.geometrygym.com www.geometrygym.blogspot.com







