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The entities

SierraSoft PEN

work better

. . . LYON
LIM.lab/ — University of Padova SierraSoft 2024
LIM.lab is the Computerized Modeling Laboratory of the ICEA SierraSoft is a company that creates and markets BIM
Department of the University of Padova and conducts software solutions for the surveying, infrastructure design JAN 29-31
research and teaching support activities in 4 core areas of and construction industries.
interest:

SierraSoft products are available in several languages (Italian,
* Smartgeometry. English, German, Spanish, Portuguese, French, etc.), they
include the main international standards and have been
adapted to comply with the specific requirements of several
countries (ltaly, USA, Germany, Spain, Portugal, France, etc.).

* Interoperable data models for the construction industry.

* BIM for historic buildings.

SierraSoft products are used in more than 15 countries by
surveyors, architects, engineers, engineering companies,
architecture companies, construction companies, research
institutes, public bodies.

e BIM forinfrastructures.
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BIM workflow

From information requirements to model validation

Information / Model Validation Loss within the

Exchange overall process
Requirements economy 2024
JAN 29-31
CHECKING
_ Documentation Project delivery
et transferredtodesigner K
Designer Accuracy

Fill required Internal Review Time Cost

information and Validation o
DESIGN Optimizing BIM
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openBIM workflow: IDS, IFC, bSDD

From information requirements to model validation

Model Validation

Information /
Exchange
Requirements

O $05DD

IDS

Documentation
transferred to designer

_ Project delivery
Client

Designer

Internal Review
and Validation

Fill required
information

O BOSDD

IDS

SierraSoft
o work better ®

BopenBIV

IDS
Information Delivery

Specification

BoSDD
buildingSMART Data
Dictionary

®

IFC )
Industry Foundation

Classes

2024

JAN 29-31

Optimizing BIM
Infrastructure Design
with the integration of
IDS and bSDD

InfraBIM Open

e e



IDS O

Information Delivery Specification

The IDS (Information Delivery Specification) is a standard from buildingSMART for defining a
computer-interpretable document that defines model exchange requirements.

It defines how objects, classifications, materials, properties, and even values are to be 2024

delivered and exchanged. JAN 29-31

Using IDS during the design phase enables designers to swiftly compile and verify information,
aiding them in defining specific element characteristics and ensuring information model
consistency. This also reduces the workload for the BIM coordinator when inputting data.

HUMAN
Readable
Requirements

DS MACHINE Optimizing BIM
| Infrastructure Design
Readable with the integration of

Requirements IDS and bSDD

o InfraBIM Open
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bSDD

buildingSMART Data Dictionary

@bSDD

The buildingSMART data dictionary (bSDD) is an online service from buildingSMART that hosts
classes (terms) and properties, allowed values, units, translations, relationships among them,

and more.

bSDD plays a pivotal role in mapping elements according to required standards and defining
necessary properties, ensuring content compliance with project requirements. Moreover,
integration with bSDD facilitates uniform element classification, streamlining compliance with
client requirements and the integration of necessary elements into the model in line with

project specifications (BEP).

REAL
OBJECTS

@bSDD

1. CLASS
A. Material

B. Property
Allowable Values
Value Range
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Integrate IDS and bSDD in the flow of the design phase

Importance of Accessible Services in Real-time checking of Requirements
BIM Software
* Meeting deadlines, ensuring quality, and e Effective solution for designers
maximizing earnings  Limits errors from early design stages
e Easy accessibility within BIM modeling software - Maximizes time for actual project creation 2024
* Ensuring high standard of quality and saving JAN 29-31

time/money

Software for Infrastructure Design in openBIM @ \/
Accuracy
ROAD / INFORMATION INFORMATION INFORMATION
RAILWAY MODELING ANALYSIS AND EXCHANGE L \/
DESIGN VERIFICATION
+| == =} Time
Cost
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Process

Optimizing design, modeling and checking

Client: Commissioning Roads/Railways designer

Information requirements Roads/Railways Design

Creation of the IDS BIM Authoring

Using bSDD for data

Creation of content in bSDD .
modeling

Using IDS for model

Select content in bSDD o
validation

Clash detection
Client: Validation

Using IDS for model

validation IFC and project delivery

ST N\ i
& i ‘g&,/% LIM.Jab/ o SierraSoft °

work better

Roads/Railways BIM Design
Software functionalities

Roads/Railways Design

BIM Authoring

Data modeling using bSDD

Model validation using IDS

Clash detection

IFC 4.3 import / export
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Where and how to apply IDS and bSDD

Where and how we apply IDS and bSDD completely changes the level of optimization
and the resulting reduction in cost, time, and improvements in project quality.
We can use IDS and bSDD in three ways:

1. IFC Model file
On the final IFC file before delivering it to the client. This activity is subsequent
to and separate from Design and BIM Authoring activities.

2. Modelin proprietary format
IDS and bSDD are applied after the design is completed, inside the BIM
authoring software, but separate from the design activity.

3. Parametric modeler of road/railway design
IDS and bSDD are used to define information modeling parameters, and the
model is an automatic result of the design activity.
Design, BIM authoring and use of IDS and bSDD are part of the same activity.

LYON
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The iImplementation: a case study

As proof of concept, we have established a specific case study: the design of a road with a
particular focus on road pavement.

* We've mapped information requirements onto IDS.

* We've created a bSDD test domain for road pavement and courses, complete with their
respective properties.

» Subsequently, we replicated the design workflow, encompassing data checks and road
performance verification, all while adhering to IDS standards linked to bSDD.

e With regards to the software we used SierraSoft Infra Design Studio for Road Design which

already includes parametric information modeling to which IDS and bSDD management has
been integrated.
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£ usBIM.IDSeditor - Google Chrome

23 ids-editor.usbim.com/doc/35651eb5e0094842a007f830bb2f63b9/info

usEIM 3 n f

& Documento valide & Dati generali
Dati generali Titolo IDS_Road IBO Project Data 07/10/2024 E

# | x

Specifiche

Email autore rachele.bernardello@unipd.it

Versione 1.0
1. Course WearingCourse

Scopo IDS to project implementation Copyright
Report
XML Milestone | Descrizione
Audit

LYON
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£ usBIM.IDSeditor - Google Chrome

o

23 ids-editor.usbim.com/doc/35651eb5e00948423007f830bb2f63b9/specification/0

wsEBIM o

& Documento valide &

# | x

nf

I Course WearingCourse I

Dati generali o .

Generale Filtri Requisiti
Specifiche
1. Course WearingCourse Nome Course WearingCourse Identificatore
Report Versioni IFC I IFC4x3 € I
XML

Descrizione Istruzioni

Audit

LYON

Specifica in formato leggibile 2 0 2 4

Il modello DEVE contenere entita che hanno

® classe IFC IFCCOURSE.USERDEFINED I \J A N 2 9 - 3 1

* attributc ObjectType = WEARINGCOURSE

che SODDISFANO i seguenti requisiti

* AVERE classificazione Properies Road.ROD_C_02 (Istruzioni: Must be classified as 'Strato di usura’ according to the bSDD Properies Road)

* AVERE classificazione IFC.IfeCourse (Istruzioni: Must be classified as ‘IfcCourse' according to the bSDD IFC 4.3)

* AVERE proprietd Portanza del PSet Strato_CaratteristichePrestazionali (IFCREAL)

* AVERE proprieta PSI del PSet Strato_CaratteristichePrestazionali (IFCREAL)

® AVERE proprietd Aderenza del PSet Usura_CaratteristichePrestazionali (IFCREAL)

* AVERE proprietd Thickness del PSet Qto_CourseBaseQuantities (IFCREAL) con valore = 0.02 (nonché: < 0.07) (Istruzioni: The value must be between 0.02 and 0.07)
* AVERE proprieta Volume del PSet Qto_CourseBaseQuantities (IFCREAL)

Optimizing BIM
Infrastructure Design
with the integration of
R IDS and bSDD

Crrarinke @1 74 ACC A cafhusra Sl L Crarica

https:/fids-editor.usbim.com/doc/35651eb5e0094842a007f830bb 2f63b /s pecification/0
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£ usBIM.IDSeditor - Google Chrome

a=

25 ids-editor.usbim.com/doc/35651eb5e00948423007f830bb2f63b9/xml

usEIM 3 n f

& Documento valide & XML
Dati generali &, Scarica
Specifiche
1. Course WearingCourse : :

# | x

Report .
XML <ids:title>IDS_Road IBO Project</ids:title>
<ids:version>1.@</ids:version>
Audit

<ids:author>rachele.bernardellofunipd.it</ids:author>
<ids:date>2024-10-07</1ids :date>

<ids:purpose>ID5 to project implementation</ids:purposes

</fids:info> L Y 0 N

<ids:specifications>

<ids:specification ifcversion="IFC4X3" name="Course WearingCourse” minOccurs="1" maxOccurs="unbounded"> 2 024
<ids:applicability>

<ids:entity>
<ids:name> JAN 29_31
<ids:simpleValue>IFCCOURSE</ids:simpleValue>
</ids:name>
<ids:predefinedType>
<ids:simpleValue>USERDEFINED</ids:simplevalue>
</ids:predefinedType>
</ids:entity>
<ids:attribute>
<ids:name>
<ids:simpleValue>ObjectType</ids:simpleValues>
</ids:name>
<ids:value>
<ids:simpleValue>WEARINGCOURSE</ids: simplevaluer
</ids:value>
</ids:attribute>
</ids:applicability>
<ids:requirements>
<ids:classification minOccurs="1" maxOccurs="unbounded"” instructions="Must be classified as 'Strato di usura' according to the bSDD Properies Road">
<ids:value>
<ids:simpleValue>ROD_C_@2</ids:simplevValue:
</fids:value>
<ids:system>

Optimizing BIM
<ids:simpleValue>Properies Road</ids:simpleValue>

</ids:system>

Infrastructure Design
</ids:classification>

<ids:classification minOccurs="1" maxOccurs="unbounded"” instructions="Must be classified as 'IfcCourse’ according to the bsSDD IFC 4.3">

with the integration of
<ids:value>
<ids:simpleValue>IfcCourse</ids:simplevValus> IDS and bSDD
Versione 1.5.7.0 </ids:value>

Copyright © 2024 ACCA software S.p.A. &, Scarica
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0,05
638,064

- Strato_CaratteristichePrestazionali

450
2,5

-~ Usura_CaratteristichePrestazionali
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B9 S BIMvision 2.27.0 - D:\Archivi\BIM_IDS\IBO\Road_Example.ifc ? H -
VISTA OGGETTI SEZIONI MISURAZIONE MODIFICHE PLUGINS
i i : QEJ\ ‘Q ?‘( :ﬁ; Predefinito 05 Dall'alto b é {% ﬁ [m X ——— o Cancella selezionato b= P g({."
El Proiez;oni ‘u’ist.a Resetta Vai Modalita' ¥ Davanti ®. Dalla desta Ruotal\.rerso Ruotal\.rerso Opzioni | Coleredi | Minimappa ! Resetta bt Metifiche  Plugin
= nellospazie = 2D Iingrandimento  a divolo - | W@ Dietro o®Dallasinistra  ginistra destra p' oggetto ~ 2 PP z % Cancella tutto [v] Asse Z - Stogre
Tipo Camera Vista Separa i piani Offset Vedi anche
=] Struttura IFC -
(= A‘E Tipo MNome Descrizione
-I-Progetto Road_Example
~|5ito Site
—Infrastruttura
—I IfcRoad Axis
+|-IfcFacilityPa... Below ground
+-IfcRoadPart  External roadside
+- IfcFacilityPa... Substructure
Iv’ IfcCourse  WEARING COURSE
JAN 29-31
Propriet’ | Posizione | Classificazione | Relazioni
—
== MNome Valore
—I IFC IfcCourse Course
MNome IFC
Fonte buidingsmart
Edizione 4.3
Data dell'edizione
Descrizione
Posizione
- Reference IfcCourse Course
Identificazione IfcCourse
MNome Course
Posizione https: /fidentifier . buildingsmart. ora furi/buildingsmart/ifc/4
.3ldass IfcCourse
Descrizione

- Properies Road
MNome
Fonte
Edizione
Data dell'edizione
Descrizione
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- -Reference
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(by Client)

Optimizing BIM
Infrastructure Design
with the integration of
IDS and bSDD

LN umisy &S Sierrasoft o InfraBIM Open -

2024




A\ usBIM.browser v.2.0.12 - Google Chrome

23 browserushim.com/doc/afbbdThbe00d04ded8da5883ebbbbdelc

usBIM
& H @
0O cerca :__".

+ Road_Example
+[~7 Road_Example [Projeci] (1)
~[7 site [Site] ()
~ 7 Axis [Road] (2)
+ |7 [FacilityPartcommon] (2
> [ Below ground [EarthworksFi..
> [ Substructure [Course] (2
~ "7 superstructure [Course] (1)
WEARING COURSE
v |} External roadside [RoadPari] (4
> [ [Kerb] 2)
> [ [pistributionChamberElemen...
> [ [PipeSegment] (2)
> [ [EarthworksFill] (2)

S

xf_ﬁ;_ﬁL;

@ﬁGemrchia - @ﬂ@@ﬁ@t&/\ﬂ@ﬂ'a[‘]?

& usBIM.IDS
Specifiche di "IDS_Road IBO Project”
Home

~ Course WearingCourse

Specifica di "Course WearingCourse"

+ WEARING COURSE

Informazioni specifica

Versione ife: IFC4X3

Il modello DEVE AVERE entita che hanno:

» classe IFC IFCCOURSE

» attributo ObjectType WEARINGCOURSE

che SODDISFANO i seguenti requisiti:

= AVERE proprieta Strato_CaratteristichePrestazionali.Portanza (IFCREAL)

= AVERE proprista Strato_CaratteristichePrestazionali.PSI (IFCREAL)

» AVERE proprieta Usura_CaratteristichePrestazionali. Aderenza (IFCREAL)

* AVERE proprieta Qto_CourseBaseQuantities. Thickness (IFCREAL) con valore = 0.02 (nonché: £ 0.07)
* AVERE proprietd Qto_CourseBaseQuantities.Volume (IFCVOLUMEMEASURE)

« AVERE classificazione Properies Road . ROD_C_02

» AVERE classificazione IFC.IfcCourse

Report segnalazioni ~

Mon ci sono segnalazioni da visualizzare
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Conclusion

Optimizing BIM Infrastructure Design with the integration of IDS and bSDD

1. IDS and bSDD are fundamental in the automation and optimization of BIM workflows.
2. bSDD:

Allows client to define its information requirements in a machine-readable manner.
* Enables the designer to clearly understand the client's requests.

3. Having a single environment where it is possible to integrate and leverage the potential of
design software and openBIM standards for the project itself increases accuracy and
reduces costs due to multiple project checks.
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Please let us have any questions you may have
or meet us at SierraSoft Booth Optimizing BIM
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