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Introduction

Bridges play a significant role in transport networks,
making their maintenance crucial: this has become
evident in Italy, where past collapses have revealed
critical deficiencies in their maintenance (di Prisco et al.,
2018, Clemente, 2020, Scattarreggia et al, 2022, Farneti
et al., 2023). In this context, institutions moved to
implement strategies capable of preserving and managing
infrastructural heritage. With these purposes, in 2020 the
Guidelines for Risk Classification and Management,
Safety Assessment and Monitoring of Existing Bridges
were published (MIT, 2020a, MIT, 2020b). This aims at
defining a homogeneous and well-structured management
system for existing civil infrastructures through a multi-
level approach for the hierarchical classification of
bridges and the subsequent prescriptions on the activities
to be carried out. The logics of such an approach is shown
simplified in Figure 1.
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Figure 1: Guidelines multi-level approach

In this Guidelines, the Ministry suggests the use of BMS
(Bridge Management Systems), even integrated with
BrIMs (Bridge Information Models). For these reasons,
several studies and examples of digital Guidelines
implementation can be found in literature, which some of
them explicitly mentioned the use of openBIMs and, in
particular, the IFC (Industry Foundation Classes) format.
The presence of several solutions, in addition to the
advent of new features in the IFC schema for
infrastructure management, requires a review of the

available approaches. For these reasons, this contribution
analyses how researchers in recent years have
implemented the information management required by the
Guidelines within the BrIM methodology in the Italian
context. From this research, three main themes have been
identified: a) the Information Management for data
insertion and consultation; b) the integration of the
Guidelines within the BIM platforms; c) the adoption of
IFC formats for data exchange.

Information management solutions

In the information management field, the analysed studies
propose methods from spreadsheets to database queries
(Figure 2). Some researchers used Microsoft Excel to
organize information before importing it into BIM
models, where data was assigned to bridge components
through visual programming (Ciccone et al., 2022, Casto
et al., 2023) and/or used to evaluate the bridge's structural
condition through Python script (Meoni et al., 2024).
Other researchers proposed the use of relational databases
(RDBs), such as Microsoft Access, to manage data flow
between RDB and BIM, either by extraction (Pallante et
al., 2024) or direct import via a plug-in (Aglietti et al.,
2023). Another mentioned solution is the use of Common
Data Environments (CDEs), which are cloud platforms
enabling stakeholders to centrally organise, edit and share
data and models (Salzano et al., 2023, Polania et al.,
2024).
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Figure 2: Approaches for data stream management

BIM modeling

In implementing Guidelines within BIM authoring
platforms, most of the selected researches used Autodesk
Revit for modelling and parametrising the asset (Figure
3). For 3D modeling, studies range from Scan-to-BIM
(Aglietti et al., 2023, Sanseverino et al., 2024), to semi-
automatic approaches through visual programming scripts



(Ciccone et al., 2022, Pallante et al., 2024), with custom
families modeled as needed. Two parameterization
approaches have been identified: one incorporates most of
the Guidelines’ data directly into the model (Ciccone et
al., 2022, Casto et al., 2023), while the other selects and
inserts only some data, leaving the majority accessible
externally (Salzano et al., 2023, Polania et al., 2024). Both
methods are usually done by creating shared parameters.
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Figure 3: BIM model generation
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IFC exporting

Although open formats are fundamental, only few
references detail their implementation and explain
common openBIM practices that are widely adopted by
general users (Figure 4). By creating a predefined text file,
users can export the information from Revit to IFC model,
grouping it into user-defined Property Sets (PSets) and
associating it to the IFC schema level defined. Once
completed, according to a specific Revit IFC Export
Settings the IFC models can be generated. Although not
all analysed references specify the adopted IFC version,
the focus is clearly on the development of the IFC4 series
and its infrastructural extension, particularly IFC 4.2 and
4.3 (Ciccone et al., 2022, Polania et al., 2024, Sanseverino

etal., 2024)
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Figure 4: Typical IFC model generation workflow

Conclusions

Digital implementation of the Italian Guidelines for
bridge defect data management is a current hot topic and
several proposals can be found in literature. Different
authors propose their specific workflows and features
depending, mainly, on three different key points: a) data
stream; b) Guidelines agreement; c) IFC adoption. From
a practical perspective, it is worth making a summary and
describe common features, pros and cons of the main
contributes that are currently present. This work is a
preliminary step for developing wider research on bridge
management in the Italian context, with the aim of
easiness-of-use and long-term perspective, focusing on
the integration of different digital systems to create a
simple workflow for the definition of a BMS in
accordance with regulatory requirements and possible
future implementations.

References

Aglietti, A., Biagini, C., Bongini, A., & Ottobri, P. (2023).
Historic bridges monitoring through sensor data
management with  BIM  methodologies. The
International Archives of Photogrammetry, Remote
Sensing and Spatial Information Sciences, 48, 33-41.

Casto, M., Perrone, D., Nascimbene, R., Micelli, F.,
Calvi, P., & Aiello, M. A. (2023). Toward a BIM-based
procedure for the evaluation of a risk prioritization
class of bridge structures. ce/papers, 6(5), 448-455.

Ciccone, A., Suglia, P., Asprone, D., Salzano, A., &
Nicolella, M. (2022). Defining a digital strategy in a
BIM environment to manage existing reinforced
concrete bridges in the context of Italian regulation.
Sustainability, 14(18), 11767.

Clemente, P. (2020). Monitoring and evaluation of
bridges: Lessons from the Polcevera Viaduct collapse
in Italy. Journal of civil structural health monitoring,
10(2), 177-182.

di Prisco, M., Colombo, M., Martinelli, P., & Coronelli,
D. (2018). The technical causes of the collapse of
Annone overpass on SS. 36. In Il calcestruzzo
strutturale oggi: teoria impieghi materiali tecniche (pp.
1-16).

Farneti, E., Cavalagli, N., Costantini, M., Trillo, F.,
Minati, F., Venanzi, I., & Ubertini, F. (2023). A method
for structural monitoring of multispan bridges using
satellite INSAR data with uncertainty quantification and
its pre-collapse application to the Albiano-Magra
Bridge in Italy. Structural Health Monitoring, 22(1),
353-371.

Meoni, A., Castellani, M., Mariani, F., Ceccobelli, M.,
Venanzi, |., & Ubertini, F. (2024). A BIM-based
approach for risk assessment and management in
roadway bridges: preliminary results from the
application to a post-tensioned concrete box girder
bridge. Procedia Structural Integrity, 62, 73-80.

Ministero delle Infrastrutture e dei Trasporti (MIT).
(2020a). Linee Guida per la Classificazione e Gestione
del Rischio, la Valutazione della Sicurezza ed il
Monitoraggio dei Ponti Esistenti. Ministero delle
infrastrutture e dei trasporti, Rome, Italy.

Ministero delle Infrastrutture e dei Trasporti (MIT).
(2020b). Decreto ministeriale n. 578 del 17/12/2020,
Adozione delle linee guida per la gestione del rischio
dei ponti esistenti e per la definizione di requisiti ed
indicazioni relativi al sistema di monitoraggio
dinamico. Ministero delle infrastrutture e dei trasporti,
Rome, Italy.

Pallante, L., Meriggi, P., D’Amico, F., Gagliardi, V.,
Napolitano, A., Paolacci, F., Quinci, G., Lorello, M., &
de Felice, G. (2024). An Integrated Data-Driven



System for Digital Bridge Management. Buildings,
14(1), 253.

Polania, D.R., Tondolo, F., Osello, A., Trincianti, C., &
Chiara, M. (2024). Integrating BIM in experimental
tests on bridge beams. In Bridge Maintenance, Safety,
Management, Digitalization and Sustainability (pp.
3501-3509). CRC Press.

Salzano, A., Parisi, C.M., Acampa, G., & Nicolella, M.
(2023). Existing assets maintenance management:
Optimizing maintenance procedures and costs through
BIM tools. Automation in Construction, 149, 104788.

Sanseverino, A., Petti, L., Lozano-Galant, J.A., & De
Gaetano, C.M. (2024). BIM-oriented approach for the
setting up of a Bridge Management ECO-System.
Procedia Structural Integrity, 64, 1271-1278.

Scattarreggia, N., Salomone, R., Moratti, M., Malomo,
D., Pinho, R., & Calvi, G.M. (2022). Collapse analysis
of the multi-span reinforced concrete arch bridge of
Caprigliola, Italy. Engineering Structures, 251, 113375.



