Developing and Implementing BIM Protocols for Efficient Public
Construction Management at Sapienza University

Introduction

The introduction of BIM represents a crucial step towards digitalization and innovation in the public
construction sector in Italy, aimed at improving the efficiency, quality, and sustainability of public
works (Mansuri et al. 2022). According to the well-known Ministerial Decree No. 560 of 2017, starting
from January 1, 2025, BIM will become mandatory for all public works.

Sapienza University of Rome, as a public institution, developed standards and guidelines between
2018 and 2024 for the modeling, design, and execution of works using BIM procedures, to be used
as the basis for service and work contracts (Lovell et al. 2019).

After a long period of experimentation, a group from the Department of Storia, Disegno e Restauro
dell’architettura outlined an operational protocol (Giuliani et al. 2024) related to the maintenance and
management possibilities of the assets by the technical office of Sapienza. The Protocol, formalized
as an official document, systematizes the relationships between surveying, geometric modeling, and
informational apparatus of both existing buildings and those to be built ex novo. The aim of the
Protocol is to define the operational process for creating, modifying, and analyzing BIM models
integrated into IWMS (Integrated Workplace Management Systems) platforms and to indicate a
methodology suitable for the 180 buildings owned by Sapienza. These buildings are classified into
various categories (fig.1): historical buildings characterized by technical and construction
stratification; 19th-century and early 20th-century buildings with masonry structures; rationalist
buildings characterized by a geometric design approach and constructions in reinforced concrete,
mixed materials, steel, and standardized elements. Additionally, newly constructed buildings or new
interventions executed on existing buildings or parts thereof are also considered.

Methodology

The research delves into two key aspects related to the documentation of Sapienza's heritage,
adopting a holistic approach: knowledge of the actual state of the properties, including integrated
digital surveying and BIM modelling and a control system to safeguard the correct methodological
choices in the different phases of the digitization process, consistent with a previously defined
operational protocol.

Effective management of the procedure requires the definition of an internal organisational structure,
both for the client and the contractor, to which a control body is added. This structuring offers the
advantage of rationalising the work paradigm based on the differentiation of roles and the sharing of
digital elements.

In this regard, UNI standard 11337-5 provides for a workflow divided into processing states of digital
models and information content (model in progress, shared, published, archived) (fig. 2) to which
approval states are added (model to be approved; approved; approved with prescriptions; not
approved) (fig.3). In this process, the role of the Common Data Environment emerges, an information
repository where all stakeholders can access for the coordinated exchange of data and the
management of reviews and updates.



However, during the operations, several breaks in the operating practices emerged between the
professional field (service providers) and the control bodies, coming from the research field. This
split led the experimentation to follow an iterative and dynamic approach, according to which shared
methods for modelling and new reference parameters were outlined, revising and partly modifying
the initial operational protocol.

Results & Conclusions

The Sapienza BIM Protocol forms the basis for the Employer Information Requirements issued by
Sapienza University of Rome and is addressed to various contracting companies in the fields of
architecture and engineering. This document is crucial in project management as it serves as a guide
for all involved parties, ensuring that everyone has a clear understanding of expectations and
requirements, and that the project models adhere to the required standards. The Protocol contains
technical guidelines for architectural, structural, and systems modeling, and defines the elements
and information that must be provided through the building’s BIM model (Azzalini et al., 2024). The
document addresses, on one hand, the more specific issues related to research — the connection
with survey data and their interpretation — and the setup of the element modeling process; on the
other hand, it deals with issues more related to the needs of the professional world, where the
validation of digital models is the endpoint of the workflow.

Specifically, the Protocol describes the relationship between point clouds, characterized by
homogeneous parameters previously defined to ensure coherent models, the elements of particular
architectural value, appropriately classified and catalogued, and the construction of digital objects
(models and families) (Barbini et al. 2019). These must ensure consistency with the survey data in
terms of metric, geometric, and semantic accuracy, and refer to the classification of defined LOD
and Level of Information Need. This confirms, on one hand, the importance of enriching the model
with informational content; on the other, the need to limit the number and type of information
contained in the model to what is actually necessary (fig.4).

Finally, the document includes the definition of parameters by which to assess the effectiveness of
the products, considering both file setup, model structure, modeling strategies, and information
management.

Discussion

The first phase of the survey and BIM modelling process for Sapienza buildings began in 2021 and
concluded in 2023. During this time frame, the protocol has been further developed, considering the
evolution of national and international standards and incorporating all the insights and needs that
emerged from the modelling process itself. From a certain perspective, the Protocol and the BIM
modelling have mutually informed each other, leveraging shared objectives such as workflow



optimization, standardisation of procedures, and the experimentation and validation of
methodologies across a wide range of case studies and building typologies.

This workflow has turned out to be valuable because it has been able to consider at the same time
theoretical principles and methodological approaches experimented in the HBIM research field, with
operational procedures and technical solutions.

Following this initial experiment, the protocol has now been officially adopted by the Buildings

Maintenance Area (AGE) of Sapienza. It will serve as the foundation for all future interventions on
Sapienza buildings involving BIM modelling.
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Fig. 1. Architectural categories of the buildings owned by Sapienza
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Fig. 2. Information flow according to UNI 11337-5
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Fig. 4. The building of Fisica, BIM.
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