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ABSTRACT

The obligation of BIM (Building Information Modeling) in
Europe is regulated by Directive 2014/24/EU on public
procurement, promoting its use to improve efficiency and
transparency in public projects. In Italy, the New
Procurement Code (Legislative Decree 36/2023) mandates
BIM for public works above a specific value starting
January 1, 2025. In contrast, Poland does not currently
mandate BIM, with its implementation driven by the private
sector voluntarily. However, the Ministry of Infrastructure
and Construction in Poland is working to integrate BIM into
public procurement contracts to achieve significant savings
for the State Treasury. The use of BIM is growing, with
many technical standards requiring open and interoperable
formats like IFC (Industry Foundation Classes) defined by
an ISO standard to ensure collaboration among
stakeholders. This work analyses the information managed
by the IFC format for acoustic purposes with an automated
verification approach through an IDS (Information Delivery
Specification) file. Additionally, it defines the main
variables provided by reference standards and not present
by default in the IFC file through the use of the bSDD
(building SMART Data Dictionary), where all variables
should be described in geometric and physical terms.
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1. INTRODUCTION

The Building Information Modeling (BIM) is a digital
process that involves the creation and management of
digital representations of the physical and functional
characteristics of buildings. BIM integrates
multidisciplinary data to produce a digital model that covers
the entire lifecycle of a building, from design and
construction to operation [1,2]. This approach enhances
collaboration, visualization, and resource management,
enabling more informed decision-making and greater
efficiency. The integration of BIM with open interoperable
formats such as IFC [3], IDS [4], and bSDD [5] provides a
powerful tool for managing construction projects,
improving collaboration, efficiency, and the quality of
information. Specifically, for building acoustic assessments,
these tools ensure that acoustic requirements are met,
improving the comfort and quality of life for occupants. The
Open BIM IFC format (Industry Foundation Classes) [3] is
an open and standardized file format for exchanging BIM
models. Developed by buildingSMART [6], IFC enables
interoperability between different BIM software tools,
ensuring that data can be shared without loss or distortion
[7-9]. IFC facilitates collaboration among various project
stakeholders by allowing them to consistently input, extract,
update, or modify model information [10,11]. Checks on
the IFC format can be carried out using another data format
called IDS (Information Delivery Specification) [4,10]. IDS
is a standard that defines the specific data required for a
BIM project. An IDS file ensures that all parties involved
understand what information must be provided and how it
should be structured. In particular, 1DS helps standardize
data, improve interoperability, and perform automatic
compliance checks, reducing errors throughout the different
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project phases. All acoustic and non-acoustic parameters,
including those not defined within the IFC file, can be
included using the bSDD (buildingSMART Data
Dictionary) [5]. bSDD is a library of standardized concepts
and attributes — for example, a bSDD can be created for all
parameters from 1SO 12354 [12-17] or I1SO 16283 [18-
20], which can then be used to manage the acoustic
requirements of buildings. Using bSDD, it is possible to
clearly define acoustic requirements, classify objects and
materials for sound insulation, and integrate this
information into BIM models. This approach allows for
automatic control and validation of acoustic data, ensuring
that the requirements are properly implemented [21-29].

2. MAIN FEATURES OF IDS AND BSDD
FORMATS

Below is an overview of the main features of the IDS
(Information ~ Delivery  Specification) and bSDD
(buildingSMART Data Dictionary) formats, which is
necessary to introduce the use of these formats in digital
processes based on the open BIM IFC data format
[21,22,30,31].

2.1 Information Delivery Specification (IDS)

The IDS format is a standard developed by
buildingSMART to define information requirements in a
form that can be interpreted by both humans and computers.
It implements the following key features:

e Clear specifications: Allows for detailing which
information must be provided in a BIM model,
specifying objects, properties, values, and units of
measurement.

e Automated validation: Facilitates the automatic
verification of IFC model compliance with
defined requirements, improving quality control
and data consistency.

e dilFC integration: Designed to work in synergy
with the Industry Foundation Classes (IFC)
format, the open standard for BIM model
exchange.

In other words, this open data format allows for the
definition of requirements and specifications for the project
that designers can use to develop their work. The same IDS
file will later be used, at the end of the project or during an
intermediate or subsequent phase, to verify that the required
specifications have been implemented in the model.

2.2 buildingSMART Data Dictionary (bSDD)

The bSDD “database” is a collection of interconnected data
dictionaries that provide definitions of terms used to
describe the built environment. In practice, within the
bSDD it is possible to define all the variables required for
acoustic calculations according to 1ISO 12354, as well as all
the variables needed for acoustic classification of buildings
according to ISO/TS 19488 [32]. The bSDD includes the
following main features:

e  Centralized library: Provides an online repository
of classes (terms) and properties, including
allowed values, units, and translations, promoting
terminological consistency.

e Interoperability: Facilitates the integration of
existing national and international standards,
improving compatibility across different systems
and software.

e Open access: Offers a free service accessible by all
software solutions, allowing for easy use and
integration.

he bSDD is a library based on the IFD ISO 12006-3
standard [33]. The IFD (International Framework for
Dictionaries) is a system developed by buildingSMART to
facilitate data interoperability in the construction sector. It is
a framework that allows the creation, management, and use
of standardized data dictionaries to describe the built
environment. The IFD focuses on creating an ontology of
common concepts and terminologies that can be shared
among different software and BIM applications [34].

2.3 IDS and bSDD

In summary, IDS focuses on defining and verifying the
information requirements in BIM models, and the same file
can be used to communicate to designers which parameters
are required within the BIM model. The same IDS file can
then be used once a specific project phase is completed to
check if it contains all the specified data. bSDD, unlike the
IDS format, provides a standardized dictionary of terms and
properties to describe the built environment, supporting
interoperability and data consistency within the construction
sector. Within a bSDD, various rules or variables can be
standardized, such as acoustic standards for design and/or
on-site verification, to be used automatically by tools. The
use of bSDD allows for the implementation of any
regulation, technical standard, or requirement in BIM
processes without needing to modify the IFC data format.
Once defined, the bSDD is published on the
buildingSMART International website and, after being
validated, is accessible to all operators who request its use.
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3. USE OF IDS AND BSDD FORMATS IN BIM
PROCESSES FOR ACOUSTICS

The bSDD can be used, either alone or in conjunction with
the IDS format, to manage the acoustic requirements of
buildings in various ways. Definition of acoustic
requirements: The bSDD allows for the clear definition of
acoustic requirements using standardized and shared terms.
This ensures that all project participants have a uniform
understanding of the acoustic specifications. Meanwhile,
the IDS file can be used to verify the presence or absence of
parameters and/or information regarding acoustic aspects.
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Figure 1 bSDD organization -

https://technical.buildingsmart.org/services/bsd
d/data-structure

In Figure 1, the following are represented:

e Classification of objects
Objects and materials used for acoustic insulation
can be classified in the bSDD. This facilitates the
selection of appropriate materials and the
verification of their acoustic properties.

e Integration into BIM models
The bSDD can be integrated into BIM (Building
Information Modeling) models, allowing acoustic
requirements to be directly associated with the
elements of the model. This helps ensure that
acoustic specifications are met during design and
construction.

e Control and validation
By using the bSDD, automatic control and
validation of acoustic data can be performed. This
reduces communication errors and ensures that
acoustic requirements are properly implemented.

e Extension of property sets or new Psets
The bSDD allows the extension of property sets to
include specific requirements, such as acoustic ones.
This enables the dictionary to be tailored to the
particular needs of a project.
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Figure 2. Example demonstrating the usage of the
above concepts [4,5]

The bSDD is a service to facilitate the distribution of
data dictionaries (read below about what those are)
published by independent organisations. The diagram
Figure 1 and Figure 2 shows the simplified data model
behind the bSDD.
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Figure 3. Flow of information for acoustic goals

In Figure 3, the information flow that the various data
follow is shown. In particular, it can be observed that the
definition and use of one or more bSDD allows, in a
standardized way, to define all those variables that are
not present in the default property sets provided by the
IFC standard. In fact, when a bSDD is created for any
purpose, such as project calculation or acoustic tests, a
GUID is assigned to the various variables, which allows
these to be included in new customized property sets
without losing the reference to the standard.

4. CONCLUSIONS

In this work, the procedures that need to be followed for
various acoustic issues when using open BIM models have
been analyzed. The use of these models created by
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buildingSMART International is essential for obtaining
standardized calculations and projects within a digital
project. The use of the IDS format together with the bSDD
dictionary format allows for acoustic issues to fill the
information gap that the default IFC open format presented.
With the analysis carried out in this work, it has evolved to
show how the data flow and various information can be
defined within a design or verification process that relies on
the use of open BIM models thanks to the open IDS and
bSDD formats
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