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Background

The implementation of the digitalization of linear infrastructures is growing rapidly, and new
methods for developing BIM-oriented digital models and/or for using new technologies are
increasing. A recent European Directive encourages and specifies the use of BIM (Building
Information Modeling) for publicly funded construction and building projects; in Italy, BIM-
based procedures have been progressively integrated. At the same time, new instruments and
technologies allow for the modeling of urban environments for both existing and new road
infrastructure.

Aim

The main objective of this study is to evaluate the potentiality of novel methods, such as the
BIM approach in road infrastructure context (infraBIM) and the Digital Twin (DT)
reconstruction, for their integration into a unique system able to evaluate human factors in an
urban road environment. The study deepens the potential process useful for generating virtual
scenarios to implement into driving simulators in order to investigate different road risk levels
based on the assessment and investigation of drivers’ behaviors, with the final aim of
significantly improving road safety evaluation and operation.

Method

The different characteristics of the methods and the possibility of integrating them into a unique
"platform” are evaluated in order to perform a digitalization of the road environment and use
itself for road safety analysis and specifically for safety audit and inspection activities. Indeed,
the possibility of integrating information into digital models is a fundamental assumption of the
BIM methodology, and the models need to store data and information in order to be
subsequently analyzed. In this case, the current state of the infrastructure can be determined at
each stage of the analysis, both in the design phase and/or in the reconstruction of the existing
road configuration. Moreover, an optimized digital twin approach allows one to reconstruct the
faithful situations at different times and use them for different purposes.

Results

If the integration of the methods is performed, the components of the model must be able to
receive input data from the operator who is carrying out the digitalization and give back an
output represented by the virtual reconstruction of the scenario in different configurations. In
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this way, several actions can be carried out, such as an evaluation of the actual safety level with
the use of a driving simulator to assess the performance of the drivers. Moreover, in the case of
evidence of low safety levels, new solutions for the infrastructure can be modeled and evaluated
in the same way in order to identify the best alternative in terms of safety. The process can be
developed for both new roads, improving the design according to the road safety audit process,
as well as for the existing road network, providing additional inputs and information that can
be used for integrating the results of road safety inspections.

Conclusions

The first results of the study demonstrate the several potential benefits of the process that can
be used to evaluate the general safety conditions of urban roads characterized by multiple
elements. Moreover, the same procedures could be enlarged and used even in different
infrastructures, such as rural roads or highways characterized by different elements and
situations, providing a very effective method to assess drivers’ behavior for all road
infrastructure levels. The overall idea and process confirm that such technology can not only
gradually reduce margins for design activities but can also provide crucial information on
driver’s behavior and human factors needed for identifying the most critical issues on new and
existing roads and for selecting the most effective safety measures and improvements with a
potential high contribution to improving road safety and decreasing the number of road crashes
and fatalities needed to meet the Vision Zero long-term goal.
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