RESEARCH PROJECT:
Introduction and state of the art

The preservation of the architectural heritage is an element of great importance for the identity and history
of the people; cataloguing the Cultural Heritage is the starting point for the protection, enhancement and
conservation of the Cultural Heritage. In this sense, the evolution of digital technologies at the service of
the representation of architecture has allowed the achievement of goals previously unthinkable for the
survey, knowledge and communication of the built heritage. By integrating the possibilities offered by three-
dimensional, solid and parametric modelling tools with those of systems for the management and sharing
of data, BIM systems promise new scenarios for the storage and management of large amounts of
information for the knowledge of Cultural Heritage.

The National Institutes of Building Sciences (NIBS) defines Building Information Modeling as the "digital
representation of physical and functional characteristics of an object". This new approach allows to obtain
and manage in a unified way the architectural, structural, plant design, characteristics and properties of
materials, components and systems, planning of construction phases, timing, execution costs and
maintenance works. The information data obtained are considered as part of a single process, extended to
the entire life cycle of the building, thus making it possible to prevent and reduce errors and inconsistencies
and to optimize the execution, verification and control processes. Today we speak of "digital twin", as a tool
for analysis and modeling of the interactions between people and the built environment.

Through the adoption and development of the BIM methodology, the concept of "dimension” of the project
has been redefined and expanded. Again according to NIBS, a "BIM based" design presents, in addition to
3D modeling, construction times, cost analysis, project management and sustainability assessment.

While 3D modeling allows you to create parametric objects that are easy to manage, defining their
appearance, dimensions and materials, with the 4D dimension (programming) you can visualize the activities
related to the construction process, with the generation of the Gantt diagram and timelines aimed at
controlling and managing the construction phases. The 5D dimension (computations, estimations and
evaluations) is instead aimed at controlling costs: from the model it is possible to derive the schedules and
metric calculations, plan and control the project costs and obtain greater efficiency in the use of resources.

With the 6D (use, management, maintenance and decommissioning) the project enters the dimension of
Facility Management where the BIM approach allows to use the data and information entered in the model
both in the design and in the execution phase. In this way, it is possible to manage the building during its
entire life cycle and take the necessary maintenance actions. Finally, 7D is the dimension of environmental,
economic and social sustainability that leads to a "quality” work. This can be achieved through the adoption
of strategies that make the analytical processes that characterize the work more efficient. An example of
this is energy analysis, which is about to move from "stationary" to "dynamic", or life cycle, product and
process analysis (LCA, etc.) as well as multi-criteria evaluation methods such as LEED, ITACA, and so on.

Research objectives

The objective of this research is to make manifest the potentialities and criticalities related to the
introduction of BIM processes in the field of knowledge, transformation and management of the built
heritage. These issues are closely linked to the technological development of the last 20 years which has
brought about a significant change in the cultural paradigm in relation to the problems of knowledge
acquisition and sharing. Moreover, the increasing need for preventive and conservative interventions on
existing artefacts imposes the need for methods and tools to collect, store, compare, share and manage
information on their past, present and future status.

Through paradigmatic cases, the aim is to provide a working methodology that on the one hand highlights
the interdisciplinarity of the BIM system and on the other shows the complexities of the built environment.
We are talking about HBIM, or Heritage Building Information Modeling, the modeling applied to our
heritage.




Methodology
The research is divided into several phases described below:
STEP 1: Research and cataloguing of historical heritage architectures.

In this phase we want to research and catalogue some buildings of our historical heritage, in which BIM
modelling becomes essential.

STEP 2: Paradigmatic case studies.
In this phase we want to model paradigmatic case studies in BIM environment.

The aim is to provide an accessible and easily updatable information model of buildings that are part of our
cultural heritage. The next step is to hypothesize an energy recovery.

STEP 3: Synthesis of results.

The aim is to highlight the critical points of modelling, given by the not always evident geometric recognition
of space in the built environment. Moreover, the choices that led to the definition of the different energy
requalification techniques will be highlighted.

A common element will be the definition of a protocol that summarizes all the phases of elaboration and
becomes a model for the study of cultural heritage.

Expected results

The experimentation is based on the search for a method based on a general procedure applied to
particular cases. Following the recognition of serial and repeatable elements and the rules (geometric,
dimensional, etc. ...) on which to affect them, it is possible to translate the relationships between the parts
into a digital parametric logic, valid for each case dealt with. The parametric modeling of components of
the architectural heritage offered by a complex information system such as HBIM, allows an acceleration
in the construction of 3D models and that takes into account the architectural quality of each element,
highlighting the differences and critical issues, as well as the different methods of reclamation.
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