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Objectives of the Workgroup

The members of the WG did not participate in the IFC Bridge project, but they have joined the working group to
understand the standard, implement it, use it, and extend it where necessary.

The objectives of the WG are:
* Analyze and understand the standard proposed by IFC Bridge

» Test the application of the standard to some of the bridge types that were not verified by the
International Project

« Identify deficiencies, solutions and possible additions to the standard

* Report the results of these activities to the international community
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classification phase

report phase
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ifcBridge

IfcStandard - information exchange  IfcProduct

lfcRoot
lfcObiectDefinition

Study and understanding IFC Bridge 4.2 —

IfcProduct

lfcAnnotation

IfcPort

IfcPositioninaElement

ifcBridge-Italia

IfcStandard - scambio informativo

ifcBridge-Italia

IfcStandard - scambio informativo

The subtypes of IfcSpatialStructureElement relate to each other by using the
IfcRelAggregates relationship to build the project spatial structure.

Constant Description

COMPLEX A group or aggregation of similar elements.
ELEMENT An (undivided) element itself.

PARTIAL A sub-element or part.

This enumeration indicates the composit
of a spatial structure element or proxy.

By using the inverse relationship IfcBridgePart.IsDecomposedBy it references IfcBridgePart
through IfcRelAggregates.RelatedObjects.

Ifit refers to another instance of IfcBridgePart, the referenced IfcBridgePart needs to have a
different and lower CompositionType, i.e. ELEMENT (if the other IfcBridgePart has COMPLEX),

or PARTIAL (if the other IfcBridgePart has ELEMENT) f e i
TN i ———n|
COMPLEX N : '
N ELEMENT
~
TN
ELEMENT R i
— PARTIAL PARTIAL
/l\ /l\ A A
VR
ELEMENT ELEMENT ELEMENT
PARTIAL PARTIAL
S~ S~ S~ ~ N
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IFC Candidate Standard 4.2

Main features:

« Minimized the number of new entities

« Added new enum to the existing classes

» Defined a new Spatial Structure to capture an Infrastructure project organisation

The standard development was tested basically on girder bridges

FEW NEW ENTITIES NEW ENUM NEW SPATIAL STRUCTURE




IfcBridge Italian Workgroup — Phase 1 report
Rachele A. Bernardello, DICEA — UniPD

Identification of two case studies and use cases

COMMON
& BRIDGES
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Case studies

Case study A Case study B

» Existing masonry arched bridge » Steel-Concrete slab-girder bridge design to construction

9 Images credits R. Bernardello | A. Basso — Dicea, UNIPD
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RE] ANAS
Owner : . Italian government-owned company deputed to the construction
Italian railway network manager . . )
and maintenance of Italian motorways and state highways

Bridge type Arched bridge Girder bridge

Construction type Masonry Slab-girder bridge

Superstructure geometry Straight (slightly) In curve

Degradation analysis Design to construction

A model used to identify the condition of the asset Comparative approach between three different BIM authoring

Modelling strategy

"

tools
Modelling time 20 days 20 days
Software tested 1 3
SaasE reailhe Classes representation of complex elements (i.e., vaults). Comparison between the IFC files exported from the different tools.
P Relations between BIM-objects and condition. Detailed model ready for tendering.

10
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BasisCurve

IfcAlignmentCurve

IfcAlignment

According to the client, in the first phase the Alignment
placement of the bridge components is avoid.

It was more important to focus on the occurrences
classification and the Spatial structure organisation

CrossSectionPositions[1-30]
(DistanceAlong variable)

/" CrossSections[1-30]

lfcFoot

[feObiectDefinition

= -

lfcPositioningElement

IfcLinearPositicningElement

lfcthanment

[...] Derivative alignments may be used to indicate
dependent alignments, such as an alignment for a bridge
that is relative to a parent alignment for a road [...]

Images BuildingSMART | P. Borin- Dicea, UNIPD
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Classification phase

During each phase any encountered issues are highlighted and some solutions are
proposed.

The implemented process can be divided in:

1. IFC classification
» Spatial Structure decomposition
* Object IFC classification

2. Modelling
3. Export test

To better understand the IFC classification organisation of each case study, it is
represented by a diagram, which highlights both the relationship between the spatial
structure and the objects and between composed objects.

12
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IfcBridge.
GIRDER

13 Images credits A. Basso — Dicea, UNIPD | A. Ciccone Dist, UNINA
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Spatial Structure decomposition

The first classification aim, related to the two projects, is the Spatial Structure organization. It is constructed on:

» Predefined types

'Y ; Site
« Element composition of the classes : e g
p SpatialStructureElement RefLatitude : CompoundPlaneAngleMeasure
compositionType: ElementCompositionTypeEnum ~ [<J— gzéz?;;u;e :,Lina;ﬁoﬁgj:leeAngleMeamre
i LandTitleNumber : Label
SiteAddress : Postal Address
The spatial schemes are based on: — <<enumeration>>
y BridgePartTypeEnum
ABUTMENT
« Use case of each model ‘ DECK
= DECK_SEGMENT
Facility BuﬂdmgStorey FOUNDATION
PIER

« Client specifications Srideerar PIER_SEGNENT
. . PredefinedType : BridgePanT ypeEnum :EI_BLS:¥RULTURE
« Common practise of the designer EQE{E%EE;N?E%E?ERE

IfcElementCompositionEnum i
Bridge <<gnumeration=>>
Co n Stant Descn pt|0n PredefinedType : BridgeTypeEnum Bridge TypeEnum
Pset_BridgeCommon\Structurelndicator: Label ARCHEDBRIDGE
COMPLEX A group or aggregation of similar elements. CATILIVERGLACERIDSE
CULVERTBRIDGE
ELEMENT  An (undivided) element itself. GIRDERBRIDGE
SUSI?'I%NS\UI‘"JEHIDGE
PARTIAL A sub-element or part. USERDEFINED
NOTDEFINED

A. Borrmann et al., 2019 the IFC-Bridge project — extending the IFC standard to enable high-quality exchange of bridge information models



IfcBridgeTypeEnum reference

To define the IfcBridgeTypeEnum a document of different bridge examples was drawn up, which is based on:

« ltalian and international bridge construction literature

IfcBridge Italian Workgroup — Phase 1 report
Rachele A. Bernardello, DICEA — UniPD

« 2020 Italian guide lines for existing bridge edited by the MoT

IFC BRIDGE Condidate

ARCHED

Linee Guida Con.Sup.

CABLE_STAYED

Arco in muratura

CANTILEVER

Arcoin CA

CULVERT

Strallato o sospeso

FRAMEWORK

Travate appoggiate

GIRDER

Travate gerber

SUSPENSION

Travate continue

TRUSS

Cassone in precompresso

USERDEFINED

Soletta in CA

MOTDEFINED

Sezione tubolare in acciaio

15

Sezione tubolare in CA

Arco in acciaio

Travate in CAP a cavi post tesi

e
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credits P. Segala — CSPFea
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IfcBridgePart — Case A

IfcBridge. ARCHED
First level COMPLEX of spatial decomposition

*
o
.
.
Ry
.
.
o
o
.
.
o
.
.
o
.
.
o
o
3

Deck

16 Image credit R. Bernardello — Dicea, UNIPD
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IfcBridgePart ' _—_—-:1:1:
> I Y " i
) et}
IfcBridgePart. USERDEFINED || _________ - it
[SPAN] b
[ELEMENT]

L /" |

Spatial structure — Case A ( _ )

All levels of spatial decomposition

Y

~

Y
IfeAlignment feSite IfcBridgePart. USERDEFINED || _____ e
[SPAN] Coou
[ELEMENT]
Y Y
C IfcBridge. ARCHED L ) l
. — — | IfcElementAssembly. ABUTMENT
; IfcBridgePart. ABUTMENT ,r-—'—'-',l',
- i [ELEMENT] | 77777 DEL L :LE
[ =
[ '
. Ichri[dgePart.USERDI%I!;INED - c-"f°E'emeE>'@S§fT§3+lﬁsE§ﬁEF'N?Ef .
PIER-ABUTMEN F
[ELEMENT] | 7T *>E o i_!
L N
- — IfcElementAssembly.PIER l
IfcBridgePart.PIER . [
[ELement, 07 bi o i_i

Images credits R. Bernardello — Dicea, UNIPD
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Object IFC classification

After the set up of a spatial structure schema, each component
of the construction is classified focusing on:

» Classes and enum

« Relations between IfcObject

The component decompositions are based on:

» Use case of each model

* |FC logic
- __

(FCFooTING : pilteag

/

N Feauag : bose slad

= =77 7] —— (FememBer. : pedestad
B S P
K Lffovect shage
auvd cizes
[Fe 4 @oup
[FCELEMENT ASSTMBLY

P g
i L

{
[
I
[
|
|

(FLELEMENTASSEMBLY

eiBM @

[taly

buildingSMART.

ComeclianGeametry
o ]
Faprozantat
RelConnectanihRea BngElemens RBCOnTaoREImenS.
I e
GaograplueElemen TypeEnum
Frode TeRAN
Eiement 1 CiviElement TransponElement GeographicE lement brmere i
. L || 1 [ | |moroermen
[ I
Ement
lemeniCompanent [ ElememAssembiy ]
<<enumerztion=> £ £ midy
Buding ElementPanTypeErum 1
mELwLATION
ERECASTPANEL
SR s ] | 1 | - ElemeriAssamblyTypeEnum
| | | | | Er———S ACCESSORY_ASSEMBLY
ARCH
SPRING BEAM GRID
Base BRACED FRANE
<<enumeraion=> DiscreteAceessary USERDENED GifER i <<enumeration=>
DiscistsaressacryTypeEnum sen BENEORCENENT LT Sumesrestre TypeEmm
mooee | | T nmememe | [ e I sL08 FELD Projectonbement| |Vt
Fr | ibrationDampe Type Enum AGUTMENT 1 TEEATMENT
EXPANSION JOINT DEWCE PNEUMATICEAMPER e oerECT
USEROEFINED ENDRALICOUER evon useREFRED
MECHINCALDANEER CROSS BRAGIG NOITCEF NED
3
et UEERDEF ED PrajectionElementTypeEnum
<<Enume o WMechanicalFasienet Fastener WaTGERNED FieD -
MechariealFastens TypeErum b
NCTRBOLT USERDEFINED
Pl NOTIEFMED
DOWEL [ ReinforcingBar | <<enumerstor>>
ey 1 | TypeEnum
NALRLATE
RIVET RentercngBenent | NGOG
scRew - e
SHEARCONIECTOR [Reimiorcingmesn | | sarure
o 2 E—
LosHEARCONN
BTy mCToR TeEnImETEen AnG
et
USERDEF IED TendanC: ype! I S
NOTIEFmIED '_l_‘
oucT seacesan
E | TerdonAnchor
ShadTa ouwr Frasarastye — Norcer s
TROMPET TandonCandT ypenum
DL
USERTEFRED
NOTEEFINED
“enumeraton=>
Element I WalTypeErum
uovASLE
PARAPET
EARTITICNING
PLUMBBEWALL
fvrey
soLDwaLL
STANGARD
[ BudingEementPraxy | I Raiding 1 Ramp ] [ RampFmgnt | [ Stair | [ swrignt | [ war ]
| L 1 11 N I I ] e
| | [ | | [ | i
[eam | [ s ] [ coumn | [Covews | [ Desoreunmen | [ voows ] [emeer | [ P ] |
Esarnglypetnum
©enumeraion>> MemberTypeErm PlateTypeEm Stab TypeEnum
BeamTypegnum || BearngTypetmm | | GolmnTypsEnum | | CoveringTypeEnum pr— P T—— oo
se CLRDRICAL e cHorn e fooF
=y SPHERICAL FLogrme FLinGE FLATE LANCING
HOLLOWCCRE ELASTOMERIC PERSTEM CLADOING 'WEB_PLATE BAZESLAB
UNTEL For PERSTEM Seouent | | Aoceme MULLION ST ENER PLATE APFROACH SLA8
SPANDREL cuine STABCOLUMN oG PLATE GUSSET PLATE BAVNG
T sean RockER oSt SPUCE RLATE SIDEWALK
GRDER_SEGMENT ROLLER NOTCEFINED eSULATION RN coven_PLATE G
DUPHAAGM USERCEFINED MEMERANE RATER USERDEFINED
FIERCA® NOTOEFINED SLEBNG sTAncER USERCEF NED NOTCEFINED
HATSTONE WRAFFING sTAUT NOTDEFED
MICE coPnG w
EDCEREAM USEADEFM STiFENNG RIE
USEALEFINED HOTCEFINED cHGESH
I
susrEncER
STav CaBLE
<<anumerston=> e torien:
CaissonFoundationType Enum v
WL

A. Borrmann et al., 2019.

casson
USERDEF NED
NOTCEFED

The IFC-Bridge project — extending the IFC standard to
enable high-quality exchange of bridge information models

Images credits D. Tommasi — ETS | A. Basso — Dicea, UNIPD
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IFC class mapping

For the occurrence mapping, an in-depth analysis of the classification is carried out on two distinct levels:

« a higher level based on the definition of the classes

* alower level based on the definition of the enum of the class

6.1.3.1.1 Semantic definitions at the entity
‘ 3 v Entity definition :

An lfcBeam is a horizontal, or nearly horizontal, structural member that is capable of withstanding load primarily by resisting bending. It represents such a member from an architectural peint of
view. It is not required to be load bearing.

MOTE Definition aceording to 150 §707-1: structural member for carrying load(s) between or beyond points of support, usually narrow in relation to its length and horizontal or nearly so.

MOTE The representation of load-bearing beams in a structural analysis model is provided by subtypes of HeStructuralMember [with feStructural CurveMember being mostly applicable) as part of an IfoStructuralinalysisModel.

MOTE F
6.1.2.1.1 Semantic definitions at the type

The camby
particular|{ ¥ Type definition

This enumeration defines the different predefined types of beams that can further specify an [fcBeam or lficBeamType.

HISTORY Mew enumeration type in IFC2xZ.

IFC4 CHANGE The enumerators HOLLOWCORE and SPANDREL have been added
PR T P Ty
. = .
: ¥ Enumeration definition -
@ esssssssssnsnssnnnnsnnnnnnnnny

Constant Description

BEAM A standard beam ususlly used horizontally.

JOIST A beam used to support a floor or ceiling.

HOLLOWCORE Awide often prestressed beam with 2 hollow-core profile that ususlly serves 3= 3 slab compaonent.

LINTEL A beam or horizontal piece of material over an opening (e.g. door, window]).

SPANDREL A tall beam placed on the facade of a building. One tall side is usually finished to provide the esxterior of the building. Can be usad fo support joists or slab elements on its interior side.

T_BEAM A beam that forms part of 3 slab construction and acts together with the slab which its caries. Such beams are oftan of T-shape (therefore the English name). but may hawve other shapes 2z well, e.g. an L-Shape or an

19
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NOTA BARRIERE:PER LA TIPOLOGIA E
LA CLASSE VEDERE LE TAVOLE
SPECIFICHE: "PLANIMETRIE UBICAZIONE

Bridge structure interface

ya4 VE A—A4

In both projects the IWG decided not to classify some elements
because they belong to:

the interface between the bridge structure and the linear H W ;
infrastructure bl %@% -
the equipment of the linear infrastructures ‘

CORDOL
impermeabilizzazione, con cappa
di‘stalto sintetico 10mm

75 o}
20 | 25 | 30
] E GRIGLIATO PEDONALE
1_ L[

B

== 1
i lr VELETTA FISSATA IN OPERA
¥

In this cases they are allocated in a specific spatial structure

v
and the object classification is postponed to a second phase or *
to an integrated classification of the common schema.

SCATOLARE FORATO IN ACCIAI0 ZINCATO

z W

T
N_7N
fisfz]

1 {

AN |

A y
09

s
.
AR L
Fs
|
\
S
s

PER | DETTAGLI IDRAULICI
VEDERE TAVOLE SPECIFICHE

20

credits R. Bernardello - UNIPD | ANAS
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[ELEMENT]

—' founfdation |

> IfcSlab.BASESLAB

IfcBridgePart.Substructure C e )
|

|
|
|
|
|
| — T
; |
IfcAlignment “ | - IfcWall. SOLIDWALL
| i
|
|
|
|
|
|

retaining |
< IfcBridge.ARCHED >

> Ifcwall. RETAININGWALL
A

pier-abutment

fil IfcElementAssembly. USERDEFINED
= =hy [PIER_ABUTMENT]

4| structural filling material

- IfcWall USERDEFINED
[FILLING)

> IfcCovering.COPING

< IfcBridgePart: SUBSTRUCTURE

| cornice |

= IfcBeam.CORNICE

Images credits R. Bernardello — Dicea, UNIPD
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LEJ Rete El

steel bracing
IficElementA y ED_FRAME I =

|

IfcBeam.GIRDERSEGMENT

IfcPlate. SHEET

IfctMember.BRACE

cross bracing
5| ilcElementassembily CROSS_BRACING
cElementAssembly. - licMechanicalFastener. BOLT
welding

[

;
i
1
1
1
i
I
'
'
'
i
'
I
i
i
i
1
1
1
i
I
1
1
1
I
i
'
i
i
:
1
1 steel girder
! lfcPlate. SHEET
\--#  IfcElementAssembly GIRDER | ——
'
'
'
'
'
.
'
:
'
'
'
I
'
:
'
'
i
'
i
'
'
'
i
'
i

'

WELD

IfcBeam GIRDERSEGMENT

I GIRDER >
........... =% IfcFastener:WELD

stiffener J

IfcPlate. STIFFENER_PLATE

—|

studs
|— | lfcMechanicalFastener. STUDSHEARCONNECTOR

IfcFastener WELD I

22 Images credits R.A. Bernardello | A. Basso — Dicea, UNIPD
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Modelling

Strictly based on IFC classification, the modelling phase was conducted with an approach that forced the
software towards classification.

Highlighting the inconsistency of the IFC classification or the gap in the authoring software, whether necessary.

Images credits R. Bernardello | A. Basso — Dicea, UNIPD
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IFC Export

Check the relations between components
Analyse geometry export issues

Drive the software towards a correct IFC mapping

Few new entities added

Customize ENUM

$54=
$56=
$57=
$58=
$5o=
$60=
$61=
$62=
$63=
$65=
$66=
$67=
$68=
$70=
$#71=
$72=
$73=
$74=
$75=
$76=
#77=
$78=
$79=
$s0=
$s1=
#83=
$84=
$85=
$87=
$89=
#90=
$91=
$93=
$94=
$95=
$98=
#97=
$oo=
$#100=
$101=
$102=
$103=
#105=
$107=
$l08=
$110=
$114=
$#1lle=
$#117=
$118=
$l1g=
$130=
$134=
$144=
$145=
$147=

% iBIMi buildingSMART.

Ital

IFCDERIVEDUNIT ( ($52,$53), .MRSSDENSITYUNIT.,S);

IFCSIUNIT (*, .TIMEUNIT.,$, .SECOND.) ;

IFCSIUNIT (*, .FREQUENCYUNIT.,S, .HERTZ.);

IFCSIUNIT (*, . THERMODYNAMICTEMPERATUREUNIT. , S, .KELVIN.);

IFCSIUNIT (*, . THERMCODYNAMICTEMPERATUREUNIT. , $, .DEGREE_CELSIUS.):

IFCDERIVEDUNITELEMENT (#51,1);

IFCDERIVEDUNITELEMENT (#58,-1) ;

IFCDERIVEDUNITELEMENT (#56,-3) ;

IFCDERIVEDUNIT ( ($60,$61,%62), .THERMALTRANSMITTANCEUNIT., $) ;

IFCSIUNIT (*, .LENGTHUNIT., .DECI., .METRE.);

IFCDERIVEDUNITELEMENT (#43, 3) ;

IFCDERIVEDUNITELEMENT (#56,-1) ;

IFCDERIVEDUNIT ( ($66, $67), . VOLUMETRICFLOWRATEUNIT., $);

IFCSIUNIT (*, .ELECTRICCURRENTUNIT., S, .AMPERE.);

IFCSIUNIT (*, .ELECTRICVOLTAGEUNIT.,$, .VOLT.);

IFCSIUNIT (*, .POWERUNIT., S, .WATT.):

IFCSIUNIT(*, .FORCEUNIT., .KILC., .NEWICON.):

IFCSIUNIT (*, .ILLUMINANCEUNIT.,S, .LUX.);

IFCSIUNIT (*, .LUMINOUSFLUXUNIT.,$, .LUMEN.) ;

IFCSIUNIT (*, .LUMINOUSINTENSITYUNIT., S, .CANDELA.) ;

IFCDERIVEDUNITELEMENT (#51,-1);

IFCDERIVEDUNITELEMENT (#43,-2) ;

IFCDERIVEDUNITELEMENT (#56, 3) ;

IFCDERIVEDUNITELEMENT (#75,1) ;

IFCDERIVEDUNIT ( (#77,#78,479,#80), .USERDEFINED., 'Luminous Efficacy');

IFCDERIVEDUNITELEMENT (#43,1) ;

IFCDERIVEDUNITELEMENT (#56,-1) ;

IFCDERIVEDUNIT ( (#83, $#84), . LINEARVELOCITYUNIT., $) :

IFCSIUNIT (*, .PRESSUREUNIT., S, .PASCAL.);

IFCDERIVEDUNITELEMENT ($43,-2) ;

IFCDERIVEDUNITELEMENT (#51,1);

IFCDERIVEDUNITELEMENT (#56,-2) ;

IFCDERIVEDUNIT ( (#88, $#89, #90) , .USERDEFINED., 'Friction Loss');

IFCDERIVEDUNITELEMENT (#51,1) ;

IFCDERIVEDUNITELEMENT (#43,1) ;

IFCDERIVEDUNITELEMENT (#56,-2) ;

IFCDERIVEDUNITELEMENT (#43,-1) ;

IFCDERIVEDUNIT ( ($93, $94, $95,%96) , . LINEARFORCEUNIT., $) ;

IFCDERIVEDUNITELEMENT (#51,1);
IFCDERIVEDUNITELEMENT ($#43,1) ;
IFCDERIVEDUNITELEMENT ($56,-2) ;
IFCDERIVEDUNITELEMENT ($43,-2);
IFCDERIVEDUNIT ( ($99,%100,$101,%102), . PLANARFORCEUNIT., $);
IFCUNITASSIGNMENT | (#43, $#44, #45, %49, #51, 454, 56, #57, 459, #63, $#68,#70, #71, #72, #73, #74,#75, #76, #51, #85, $¥87, 51, #97, #103) ) ;
IFCAXIS2PLACEMENTD (#6,5,5):
IFCDIRECTION( (6.12303176911189E-17,1.));
IFCGECMETRICREPRESENTATICNCONTEXT ($, 'Model', 3, 1.00000000000000E-5, $107, $#108) ;
IFCGECMETRICREPRESENTATIONSUBCONTEXT ('Axis', 'Model’, *,*, * %, $110,$, .GRAPH VIEW.,3);
IFCGECMETRICREPRESENTAT IONSUBCONTEXT (' Body', 'Model', *,*,*,*, #110,$, .MODEL_VIEW.,$);
IFCGEOMETRICREPRESENTATIONSUBCONTEXT ('Box', 'Model’,*, *, *, *, #110, $, .MODEL_VIEW.,$);
IFCGECMETRICREPRESENTATIONSUBCONTEXT (' FootPrint', 'Model', *, *, %, %, £#110, §, .MODEL VIEW.,$):
IFCPROJECT (' 030KcGE4HE5hxQndAFnApx", $42, '0001", 5,5, '"Nome ", ' Stato', ($110),$105);
IFCPOSTALADDRESS ($,5,5,5,(),%, "', '38.085262298584", ', "15.7232837677002") ;
IFCBUILDING ('03CKcG64HESh®OndAFnApw' , #42,'"',5,5,#33,5, ', .ELEMENT., 5, 5,5);
IFCAXISZPLACEMENTSD (#6,5,5) ;
IFCLOCALPLACEMENT ($#33,%144);
IFCBUILDINGSTOREY (' 030KcG64HE65hxOnd9mEr2k' , $#42, '0 - FONDRZIONI_PILE', S, 'Level:Livello',#145,S,'0 - FONDRZIONI_PILE', .ELEMENT.,O
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Pset_Condition

Single Value IfcDate AssessmentDate Date on which the overall condition is assessed

Single Value IfcLabel  AssessmentCondition The overall condition of a product based on an assessment of the
contributions to the overall condition made by the various criteria considered.
The meanings given to the values of assessed condition should be agreed
and documented by local agreements. For instance, is overall condition
measured on a scale of 1 - 10 or by assigning names such as Good, OK,

Poor.
Single Value IfcText AssessmentDescription Qualitative description of the condition.
'-----------------I
I . I
IfcElement | Pset Condition :
L----------------'
And sub-Classes
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Issues
Due to the intrinsic differences between the marked problems, they are organised in three main parts
1. Ifc classification issues N

2. Modelling issues A

3. Others ifc related (like geometry export, etc.)

Some of the issues are in common between the two case studies,
some others are linked to the bridge type.

The key issues are following proposed, and the others are deeply
exposed in the attached document.
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1. IfcBridgePart.SPAN

Problem

Span organization

Solution
Creating a new enum for IfcBridgePart.[SPAN]

'----------
L

I ,L'.'.'.'.:
IfcBridgePart:DECK IfcBridgePart. USERDEFINED ﬂl ________ >. i
; : [SPAN] ' u

[COMPLEX] I | (ELEMENT) I e

L---------‘

IfcBridgePart: SUPERSTRUCTURE IfcBridgePart. USERDEFINED ]} _I ....... ,, i
‘ J [SPAN] — S
| [comPLEX] | | [ELEMENT] I

$iBIMI @buildingSN\HR'I:

[taly
1 ‘I"‘. ..;‘E .......... SPAN_06

.-E ....... SPAN_OS

- ?L ........ SPAN_04

= : . .";‘I ---------- S PA N_03

SPAN_02

SPAN_01

Images credits A. Basso — Dicea, UNIPD
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1. Vault

Problem

How to classify the vault of a masonry bridge.
The class for non-planar structure is missed. The problem, highlighted also for
buildings, is when the vault is a partitioning not a roof, although you can’t consider

it as slab.

Solution
1. IfcSlab_enum userdefined VAULT (/DOMED)

2. IfcRoof.BARREL_ROOF (/RAINBOW_ROOF)

3. IfcElementAssembly enum VAULT (/DOMED)

28 Images credits R. Bernardello — Dicea, UNIPD
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1. Pedestal

Problem

How to categorize the pedestal since its shape is not univocally defined (in some
cases can resemble a column, in other a beam)

Solution

By elimination, we propose to categorize it as IfcMember with a new userdefined
TypeEnum called “pedestal”

29
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2. Modelling Issues

Ifc modelling and export issues obviously depend on the
software used to perform the export.

However some problems are in common between the software,
specially those related to the relations between IfcObjects
defined in the primary IFCmapping and the geometry export of
some complex components

Example: Issues was found with the modelling or exporting of
complex profiles and structural connections, which were not
easily reachable or worst, simplified in the final parametric
export.

30 Images credits MinnucciAssociati | Dicea, UNIPD
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3. Element Aggregation

Problem

Element aggregation. Possibility inside the software of representing this type of
relations between the IfcElement (more than IfcRoof and IfcCurtainWall)

lfcRelationship

lfcRelDecomposes
lficRelAggregates

lfcRelMests

lfcRel Projects Element

lfcRelVoids Element

32
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(ABS)
IfcRetstionship

3,2 [fcRelfssigns

" R["IEBS? &3 lfcRelDecompases

C 12,2 ifcRelDeclares ) 4.4 licRelDefines 3,1licRelAssociates

rerbutes RelztingObjest and
(ABS) ?a':'ec%.ﬁic;i;mrgec" to subtypes
IfcRelDecomposes B N " '-_Ga: " B o
*IfcRelAggregates *IfcRelMests
RefstingObject RelgtedDbiects 5[1:7] RefstingDbject RektedDbjects L[1:7]

(1.1 IfanjectDe‘fini‘tbn) (I.I Ichbjec'tDeﬁni‘tion) (1.1 Ifc:Dbjec'tDe‘fini‘tbn) (1.1 IfanjectDefini‘tbn)
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Next steps

Infrastructures extensions representation

Mapping of the classes to the Candidate Standard 4.3 RC1.
» Spatial Structure
« Alignment
* Linear placement

existing masonry bridge — Case A slab-girder bridge to be built — Case B

* Reinforcement standardization on an existing bridge » Structural analysis use case

IFC mapping and classification within the restoration interventions model. Design application to structural analysis application

Explore and describe the relationships between the intervention element _

and the model instance. * Material

« DOMUS and IEC Test of material properties and performances according to Italian
regulations

Associating the IFC classes used in the model with the existing elements
of the DOMUS system * Pset

Control the Pset associated to each IfcObject

33
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