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Abstract: In response to evolving regulatory frameworks and the urgent need for sustainable, transparent, and
efficient building management, the University of L’Aquila has launched a comprehensive project to digitize its
architectural heritage using Building Information Modeling (BIM). This initiative aligns with recent national legi-
slation mandating BIM in public procurement and aims to enhance maintenance, data accessibility, and disaster
resilience - particularly relevant in a region historically affected by seismic events. The project introduces two
structured levels of digital building dossiers: a public-facing Level 0 for general property information and a tech-
nical Level 1 for internal facility management. A case study of the Coppito University Campus illustrates the
project’s early outcomes, including the creation of federated HBIM models for three major campus buildings and
the adoption of standardized strategies to ensure model interoperability and scalability. The models incorporate
both geometric and non-geometric data, enabling an adaptable, reliable digital archive that supports ongoing and
future asset management. Despite challenges in modeling existing structures, the project demonstrates how HBIM
can serve as a foundational tool in the digital transformation of university estates, setting a replicable precedent
for broader public sector applications.

Keywords: Building Information Modeling, Heritage BIM, Digital Building Dossier, Facility Management.

1. Introduction

Despite initial setbacks due to the complexities of transitioning to a new methodology requiring signi-
ficant updates from both design professionals and public administrations, as well as delays caused by
current economic, political, and social challenges, digitization remains a cornerstone of the construction
sector, digitization remains a cornerstone of the construction sector, and the mandatory use of Building
Information Modeling (BIM) has been reaffirmed, not only for new construction but also for interven-
tions on existing buildings. Recent regulations underscore BIM’s critical role in the executive and mana-
gement phases, aligning with broader European goals of promoting sustainable reuse and reducing land
consumption [1]. These considerations are pivotal in both national and international regulations, as well
as in past and ongoing financing projects, which increasingly promote and support digital transformation
as a tool for sustainable building management. Central to this transformation is the mandatory adoption
of BIM in public procurement, reinforced by national legislation, which mandates the use of digital tools
and methodologies in public procurement exceeding €2 million, as outlined in the new D. Lgs. n. 209 of
31/12/2024. Within this regulatory and transitional framework towards digitalization in public procure-
ment, the University of L’ Aquila has set the ambitious project to digitize its entire architectural heritage
by creating digital building dossier of its buildings [2]. This initiative, currently in progress, aims to
enhance the efficiency of property management and maintenance through informative digital models
that facilitate the storage, organization, access, and sharing of essential building information [3-4].
This research presents the university’s project as part of its three-year strategic objectives, detailing its
initial outcomes, particularly in relation to the Heritage BIM (HBIM) modeling of selected university
buildings (fig. 1).

On the left, aerial view of the Renato Ricamo Building, part of the Coppito Campus of the University of L'Aquila 365
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Fig. 1 - Rendered view of the HBIM federated model of the Coppito Campus.

The project is based on guidelines established by the university’s technical office, ensuring a structured
and standardized approach to digital transformation in building management.

2. Current context

A broad discussion on the potential and importance of greater transparency in the knowledge and do-
cumentation of buildings, whether newly constructed or existing, has been ongoing for quite some time
now. The concept of the building dossier, which first emerged in the late 1990s, is currently enforced
only in specific cities and regions and is now regaining prominence thanks to advancements in digital te-
chnologies [5,6]. Designed to address this need, the building dossier is configured as a document that in-
tegrates urban, architectural, historical, cadastral, structural, and plant engineering information, enabling
direct monitoring of an asset’s state of conservation and maintenance, also for future interventions [7].
Alongside these developments, and with the aim of ensuring greater transparency and control over the
construction process and public procurement, Italy has progressively aligned its regulatory framework
with international directives and standards to promote the digitalization of the construction sector, par-
ticularly through the mandatory adoption of Building Information Modeling (BIM) [8]. The foundation
of this legislative evolution was laid by Legislative Decree No. 50 of 2016 and Ministerial Decree No.
560 of 2017, which initially introduced the possibility of BIM implementation in public tenders and later
established the procedures and timeline for its gradual mandatory adoption, starting in 2019. Subsequent
regulations have further reinforced this trajectory. In particular, Legislative Decree No. 36 of 2023 and
its corrective amendment D. Lgs. No. 209 of 31/12/2024, have confirmed the mandatory use of BIM in
public procurement and highlighted its importance and critical role in the management and operational
phase of built assets, the most significant and longest phase of a building’s lifecycle. By integrating
BIM into asset management, the latest legislation acknowledges its value in optimizing maintenance,
monitoring building performance, and ensuring sustainability — factors increasingly recognized by both
regulatory bodies and the scientific community [9-10].

Located in a seismically active area that has experienced multiple earthquakes and is still undergoing
reconstruction, the University of L’ Aquila has made digitalization a strategic priority. Having faced di-
rectly the significant challenges in managing and restoring its buildings — particularly due to the loss of
crucial records caused by past earthquakes and the numerous relocations that followed — the university
recognizes the critical need for accessible building-related information. To address these issues, improve
data preservation, and enhance the efficiency of management and future interventions on its buildings,
it has launched an initiative to digitize its buildings and archives. As part of its strategic objectives, the
university is developing digital building dossiers for its properties, creating a structured database of its
real estate assets. Its building stock is highly diverse, encompassing structures of different ages, condi-
tions, and functions, including classrooms, research facilities with widely varying characteristics, and
administrative offices.
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Fig. 2 - Schematic representation of the technical digital building dossier. The system consists of a structured
and queryable database, integrating the dossier, an organized set of documentation covering the entire building
lifecycle, and interactive BIM or HBIM models that are both navigable and searchable.

The digitization process is structured into two distinct levels of knowledge, each with specific levels
of detail and accessibility, defined according to targeted objectives. The first level, known as ‘Level 0’,
consists of publicly accessible digital building dossiers designed for external communication, providing
an overview of each property and a snapshot of its current state, and are currently being published on the
university’s website. They function as digital identity cards, offering an interactive experience that al-
lows users to navigate 3D models and spherical photos through predefined walkthroughs, which highli-
ght accessible paths within the buildings. Additionally, they include floor plans detailing space alloca-
tion and a simplified identity card containing key building data, such as location, historical background,
cadastral information, functional use, accessibility, and safety information, including emergency plans
and the names, roles, and contact information of first-aid team members. The dossiers also provide direct
links to every relevant and additional informational resources, enhancing transparency and accessibility.
The second level, ‘Level 1°, serves as a technical digital identity card for internal use, focusing on fa-
cility management and maintenance. At this stage, BIM models integrate and structure technical data
that is not meant for public access. The digital dossier includes essential technical documentation such
as certifications, compliance reports, and projects. Instead of storing entire documents, it provides and
organizes key building information useful for the management (such as document type, responsible
party, and date), along with direct links to full documents. This system is supported by a structured and
cloud-based database, which allows for the storage and retrieval of diverse file formats, including PDFs,
DWG files, BIM models, and point cloud data — ensuring an integrated and easily accessible digital
archive (fig.2). To develop BIM models as digital building dossiers, a standardized approach was adop-
ted to ensure consistency, accessibility, ease of replication, and uniformity across models, while also
enhancing information retrieval, simplifying queries, and improving overall data management for more
efficient future model creation and use.

These dossiers, in fact, must contain systematically organized content, categorized into thematic areas
based on their objectives and adapted to the specific characteristics of each building. The documenta-
tion varies depending on whether it pertains to new constructions or existing buildings, with the latter
requiring additional records on recent modifications, structural assessments, and maintenance planning.
Unlike traditional building dossiers, the BIM-based approach not only requires a standardization of
content but also defines model characteristics and construction methods, ensuring proper use, long-term
adaptability, seamless replication, and uniformity in data structuring. The first step in implementing
Level 1 was the definition of clear guidelines outlining the key characteristics and properties that BIM
models must meet. These guidelines, established last year, aim to improve project management, enhance
data accessibility and sharing, and improve interoperability among stakeholders.To ensure consistency
across projects, the guidelines follow open standards while remaining flexible for adjustments based on
evolving needs. The guidelines consist of three main sections. The first section establishes procedures
for developing disciplinary templates, ensuring consistency in models and documentation.
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Fig. 3 - Rendered view of the Coppito Campus: The Coppito 1 building and, in the background, the Coppito 2
building.

The second section defines coding systems for files, models, views, and parametric objects to establish
aunified data structure. The third section details the organization of parameters necessary for expanding
BIM databases and digitizing building models, enabling them to function as comprehensive digital buil-
ding dossiers. These guidelines are currently undergoing testing and validation through the development
of prototype BIM digital dossiers at Level 1.

3. The Coppito Campus case study

One of the first tests in the experimentation process for the digitalization of the built heritage of the
University of L’ Aquila involved the Coppito University Campus. Located in the Coppito district, a few
kilometers from the city’s historic center and near the San Salvatore Hospital, the complex hosts three
university departments: Information Engineering, Computer Science and Mathematics; Biotechnologi-
cal and Applied Clinical Sciences; and Physical and Chemical Sciences. The campus consists of several
buildings, the most significant in terms of size and function are Coppito 1, also known as the Renato
Ricamo Building, Coppito 2, referred to as the Angelo Camillo De Meis Building, and Block 0, named
the Alan Turing Building. Constructed in different periods — Coppito 1 and Coppito 2 between the 1980s
and 1990s, and Block 0 between 2008 and 2011 — these three buildings showcase distinct architectural
features. Coppito 1 (fig. 3), which includes three above-ground levels and a semi-basement, is characte-
rized by a large central atrium extending through its full height, from which four wings extend sym-
metrically, forming an H-shaped layout. The facades stand out for their concrete cladding and recessed
volumes on the first two levels, which expose the vertical structural elements. Coppito 2 is composed
of two parallel wings of different lengths, connected by a central volume that contains a large atrium,
vertical connections, and lecture halls. Its main facades are distinguished by prominent horizontal cor-
nices. Block 0 has a simpler structure, enclosed within a single volume, and is characterized by yellow
vibro-compressed concrete block cladding, large windows, and exposed reinforced concrete elements
that frame the facades and emergency staircases (figg. 4-5).

The initial phase of the Coppito University Campus digitalization project focused on acquiring a com-
prehensive knowledge of the site and its buildings. This required launching an extensive survey cam-
paign, accompanied by archival and bibliographic research. An integrated survey was conducted, com-
bining digital tools such as laser scanning and photogrammetry for capturing the most significant and
large-scale areas with direct measurement methods, which were mainly used for smaller spaces.

At the same time, studying the collected documentation was essential for obtaining information beyond
geometric data, which is crucial for BIM modeling and, more generally, for managing the built heritage,
particularly regarding construction techniques.
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Fig. 4 - Rendered view of the Alan Turing Building, also called Block 0.
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Fig. 5 - 3D view and section of the Alan Turing Building in the BIM environment.

This heterogeneous information data set served as the foundation for BIM modeling. Given its scale and
complexity, the campus was digitized through the creation of a federated model that accounted not only
for the division into disciplines — architectural, structural, and systems engineering — but also for the
various buildings that make up the complex. A total of nine disciplinary models, three for each building,
were planned, although, to date, only the architectural models have been developed and implemented.
These models were then linked within a coordination model that includes the surrounding site, consi-
sting of local roads, parking areas, pedestrian pathways, and other urban elements. A fundamental aspect
of model federation was the adoption of a shared coordinate system that allowed the different models
to be correctly positioned. Specifically, a well-defined and easily identifiable reference point was cho-
sen as the origin of the absolute coordinate system, coinciding with one of the corners of the Coppito 1
building. Additionally, each building was assigned a relative origin, known as the Building Base Point.
To further aid in model coordination, a reference grid system was applied across the entire area. Despite
their specific characteristics, all three buildings of the Coppito Campus share a relatively regular structu-
re and modular architecture, making them well-suited to BIM logic (fig. 6).
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Fig. 6 - Construction details of Coppito 2 and respective plan indication within the BIM environment.

The modeling, carried out using Autodesk Revit 2023, was developed starting from the available con-
struction component libraries, which were then expanded when necessary, by creating specific fami-
lies. In particular, following the information on construction techniques gathered through archival and
bibliographic research, different types of walls and floors were created according to their respective
stratigraphies. Regarding openings, new highly parametric families were developed, allowing flexibility
in both geometric and material aspects. This approach made these components adaptable to the specifi-
cities of different models while ensuring they remained easily updatable.

Considering the objectives of the BIM modeling for the Coppito Campus, a key aspect was the digita-
lization of the models through the creation and use of parameters that, depending on the case, could be
general parameters or parameters linked to three-dimensional objects. Specifically, shared parameters
were created and stored in an independent text file (*.txt), which was used across the models of all
three buildings. The general parameters, related to the identification aspects of the buildings — such as
construction year, cadastral data, survey availability, and the presence of original project documentation
— were integrated as system parameters under the ‘Project Information’ category (fig. 7). The heteroge-
neous information regarding the various construction components, on the other hand, was incorporated
into specific parameters associated with the relevant families. Depending on the case, these parameters
could be ‘type’ parameters, when the information applied to all elements of the same type, or ‘instance’
parameters, when it referred to a specific building component.

4. Conclusions

Designed for the management and maintenance of the built heritage, the BIM models of the Coppito Campus
buildings were developed with a high level of both geometric and non-geometric information, corresponding
to an updated as-built model. However, since these models were created for existing buildings rather than new
constructions, typical challenges related to data availability commonly encountered in HBIM projects had to be
addressed. Although the geometric modeling process was relatively straightforward due to the characteristics
of the studied buildings, challenges arose from the lack of information for certain aspects or components. In
such cases, a lower Level of Development (LOD) was chosen for the less-documented elements, ensuring a
high level of reliability for the overall HBIM model [11].

As a result, the HBIM model of the Coppito University Campus was created as an interoperable database,
allowing for the transparent and effective organization and management of information. It provides a reliable
and updated foundation for all future operations related to the complex, from routine maintenance to more
significant interventions. Furthermore, its management capabilities can be further expanded in the future by
integrating the model with an environmental monitoring network, which is currently being installed.
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Fig. 7 - Shared parameters containing general information about the Coppito 2 building.
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