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What is BIM?

a methodology (not just 3D models)
..fo create and use detailed 3D models (in both geometry and semantics)
...of buildings or infrastructure projects

..for design and construction (and more).
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BIM In practice

e Closed software + platforms: organisations using internally the same software/platform
and its formats, e.g. Autodesk Revit, ArchiCAD, Trimble Connect, Allplan, etc.

e Open standards + software (openBIM): different organisations exchanging IFC files,
using BIMserver, processing with IfcOpenShell, etc.
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L OD(efinition), LOD(evelopment), LOIN

BIM Forum



IFC

open standard by the buildingSMART Consortium

large standard (322 defined types, 191 enumeration types, 138 select types, 1061
entities, 54 functions, 22 rules, 1000+ property sets in IFC 4.3)

defined using EXPRESS data modelling language

encodings: STEP (almost always), plus rarely others (XML, Turtle, RDF, etfc.)
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IFC

e among others, models:
e actors (people, organisations)
e conftrols (specifications, regulations, schedules and other requirements)
e processes (actions during construction)
e products (physical building elements and other spatially defined objects)
e project (where it is placed)

e resources (cost, materials and equipment)



|IFC: federated models

BIM Vision



IFC

® geometry types:
e primitive instancing, e.g. parametric 2D profiles
e extrusions / sweeps
e boundary representation

e CSG with other types and half-spaces



|IFC: simple triangle
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|IFC: extrusions of profiles




|IFC: extrusions of profiles
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|IFC: extrusions of profiles
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|IFC: extrusions of profiles

17079= 1
17081= 1
17083= 1
17084= 1

-CDIRECTION((1.,0.)) ;
-CCARTESIANPOINT((0.,90.)),
-CAXIS2PLACEMENT2D (#17081,#17079) ;

-CRECTANGLEPROFILEDEF(.AREA., " " ,#17083,0.885,2.01),



IFC: sweeps
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IFC: sweeps
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IFC: sweeps

~CCOMPOSITECURVESEGMENT (.CONTINUOUS. , .T.,#226647);
-CAXIS2PLACEMENT3D (#226652,#11,#21) ;
~CCIRCLE (#226654,0.016);

-CTRIMMEDCURVE (#226655, (IFCPARAMETERVALUE (270.)),
(IFCPARAMETERVALUE(36@.)),.T., .PARAMETER.);
~CCOMPOSITECURVESEGMENT (. CONTINUOUS., .T.,#226656);
~CCARTESIANPOINT((4.30451321708365,-0.809570161482404,-0.294));
~CCARTESIANPOINT((4.30451321708365,0.0464298385175952,-0.294));
~CPOLYLINE ((#226660,#226662));
~CCOMPOSITECURVESEGMENT (. CONTINUOUS., .T.,#226664);
~CCARTESIANPOINT((4.30451321708365,0.0464298385175952,-0.278));
~CCARTESIANPOINT((4.30451321708365,0.0464298385175952,-0.278));
-CAXIS2PLACEMENT3D (#226669,#11,#15) ;
~CCOMPOSITECURVESEGMENT (. CONTINUOUS.,.T.,#226673);
~CCARTESIANPOINT((4.30451321708365,0.0624298385175952,-0.278));
~CCARTESIANPOINT((4.30451321708365,0.0624298385175953,-0.2));
~CPOLYLINE ((#226677,#226679));
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RVESEGMENT (. CONTINUOUS. , . T.,#226681);
RVE ((#226649, #226659 ,#226666 , #226676, #226683), .F.) ;

_ID(#226684,0.006,%$,0.,183.);



IFC: CSG




IFC: CSG







IFC

#23/=IFCEXTRUDEDAREASOLID (#236,#234,#230,6000. ) ;
#238=IFCDIRECTION((1.,0.,0.)) ;
#239=IFCDIRECTION((-1.,0.,1.));

#240=1FCCARTESIANPOINT ((-2500.,0.,3000.)) ;
#241=1FCAXIS2PLACEMENT3D (#240,#239,#238),
#242=IFCPLANE (#241),

#243=IFCHALFSPACESOLID(#242, .F.);
#244=1FCBOOLEANCLIPPINGRESULT(.DIFFERENCE. ,#237,#243),




IFC in a built environment context

lfcRoot

lfcObiectDefinition
lfcObiect

lfcProduct
[fcElement

lfcBuildingElement
lfcBeam
lfcBearing

lfcBuildingElementProxy

lfcChimney
lfcColumn
lfcCovering

lfcCurtainWall

fcDeepFoundation
lfcDoor

lfcFooting
lfcMember

lfcPlate

lfcRailing

lfcRamp

lfcRampFlight

lfcRoof

lfcShadingDevice

lfcSlab

lfcStair

lfcStairFlight
lfc\wall

lfcWindow

buildingSMART
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Georetferencing in |FC
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W* IfcMapConversion (CRS reference)

"Coordinate hierarchy:"

Geodetic CRS or Engineering CRS (Geospatial domain)
L» Project CRS called World Coordinate System (WCS) (BIM domain)

> site Placement(BIM domain) Christian, C., & Hendrik, G. (2019). Level of
LPBLLJ:ding Placement (BIM domain) Georeferencing (LoGeoRef) using IFC for

BIM. Geod. Cartogr. Cadastre, 10, 15-20.



BIM example



Homework 3



What to do next?

1. Today:
e Demo by Michele
e Continue with Homework 2 (due Monday)
e Go to geo1004 website and study today’s lesson (3D book Chapter 11)
e Start with Homework 3

2. Monday: 3D BAG guest lecture by Ravi
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