


































geotechnics
geology and hydraulics 

The Geotechnics, Geology and Hydraulics (GGH) 
Department is the point of reference for the design, diag-
nostics, management services of underground works, 
geotechnical structures and hydrogeological instability, 
as well as specialised and advanced studies in hydraulics, 
geology, geotechnics and risk analysis. The team is made 
up of specialists in various technical and scientific fields 
such as engineers, geologists, architects, surveyors, as 
well as a series of established and profitable collabora-
tions with universities and private partners in Italy and 
around the world. Innovation, multi-disciplinary skills, 
expertise and sustainability are the key elements that 
guide the GGH team in its methodology and design choices, 
with the aim of finding the balance between People, Profit 
and Planet, the true driving force of our future.
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The GGH Department carries out hydrogeological and 
climatic risk analysis and management with state-of-the-art 
technologies and processes, complemented by the compa-
ny’s Research & Development Department. Innovative 
methodologies and techniques make it possible to design 
solutions and management tools to manage complex 
multi-disciplines over time and on different scales. In the 
field of river flood risk management in proximity to railway 
lines, interventions become particularly complex and 
involve numerous factors of different levels and kinds, up to 
previously unseen design interventions, such as the design 
of the first moveable horizontal railway retaining wall in 
Italy, designed in correspondence with the right main 
embankment of the River Po, and the design of pier protec-
tion structures in the riverbed.



Expertise in design from feasibility studies to construction, up to site assis-
tance and asset management with BIM tools and innovative methodologies. 
As part of the project for the extension of Catania underground railway line, in 
the Stesicoro-Aeroporto section, we provided support for the executive design 
of three underground stations with the relevant portions of tunnels in a tradi-
tional new construction. The complex geological and geotechnical structure of 
the sites under consideration required specific advice on construction meth-
ods, site organisation and the analysis of the infrastructure as a whole, which 
took full advantage of the Department’s multidisciplinary capabilities.
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assets & services
solutions 
The GGH department is a centre of corporate excellence in 
innovation, making a major contribution to the promotion of 
state-of-the-art design solutions, with a focus on the sustain-
ability of the proposed processes and solutions. Considerable 
effort is devoted to enhancing the know-how and tools for 
digitisation, risk analysis, works life cycle assessment and 
advanced numerical modelling. The main assets analysed are 
pre-existing and new tunnels, underground stations, major 
works of art and related hydrogeological risk mitigation, and 
works on infrastructure as a whole.
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architecture
Somewhere between art and science, architecture plays 
a vital role in the building process, in defining the spaces 
and functions associated with it. From the analysis of 
territorial, environmental and urban planning aspects, to 
the design and safety during construction, the aim is to 
design spaces and works conceived to improve life quality. 
The Architecture Department is responsible for the architec-
tural, landscape and urban design of transport infrastructures 
and their inclusion in the territory. Infrastructures constitute 
the landscape and provide quality and shape to the territory. 
Architectural design makes a decisive contribution in this 
sense, favouring both interconnection and defence of the 
territory, supporting the design of new sustainable infrastructures, 
but also and most importantly favouring the maintenance, 
redevelopment and modernisation of the existing infrastructural 
heritage.

safety and permissions



Railway stations will be the heart of the smart cities of the future, thanks to 
designs that promote accessibility and multi-function. They will be multi-ser-
vice hubs, places of integrated and sustainable mobility, no longer conceived 
as merely places of transit, but as the pole of a MaaS (Mobility as a Service) 
system, expressing cultural, social and economic value with low environmental 
impact, an example of harmony between technology, sustainability and 
aesthetics. The Architecture Department is therefore responsible for the 
creation of people-centred design solutions. The railway stations are 
conceived as a central element of the urban mobility system, a point of conver-
gence of the different LPT systems and environments that favour accessibility 
without discrimination, through new concepts of external and internal spaces, 
in compliance with current national and European regulations.
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Analysis, design and consulting in the structural 
field of public and private works of art with a focus
on rail and road infrastructure.

Structures

Architecture, Safety, Constraints and Installations

assets & services
solutions 
The Architecture Department is responsible for the architectural, 
landscape and urban design of transport infrastructures, both 
newly designed and redeveloped. In a national scenario where 
there is a strong presence of works of art of historical interest, 
design for the purpose of redevelopment is expressed in the 
ability to enhance the historical and cultural aspects of the 
works, in the research and selection of materials, respecting the 
landscape, environmental and urban constraints through design 
choices that are instrumental in preserving the value over time. 
At ETS we operate on the basis of a skilful mix of know-how, 
technical tools and innovative methodologies. “Designing” 
safety is crucial to guaranteeing the health and safety of the 
many professionals working on construction sites, and therefore 
safety coordination during the design phase (Health and Safety 
site officer) must be a collaborative element between the 
various stakeholders, from the designer to the client/site man-
ager, and must interact with them so that the execution of the 
work and its subsequent maintenance are carried out in compli-
ance with the regulations on workers’ health and safety.
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The infrastructure sector plays a strategic and vital role in 
economic development, but it is also one of the sectors that 
undoubtedly places the greatest pressure on environmental 
and natural resources and on the whole environmental and 
landscape context. Modern infrastructures must take these 
factors into account and be designed according to the most 
advanced safety and sustainability standards. The ASC 
Department is strongly committed to this approach. Design-
ing the landscape as a means of preserving and redevelop-
ing it for a reduction in the overall environmental impact 
between human activities and the landscape, and for the 
creation of harmony between open spaces and architec-
ture. The landscape paradigm therefore requires the use of 
analysis and evaluation methodologies capable of over-
coming the traditional sector perspective, in order to deal 
with the complexity of the systems in which we all live. 
“Good design” is based, primarily, on the best possible 
location of the infrastructure, then on the criteria for its 
integration in the landscape, in the choice of sustainable 
materials, and in its realisation by means of informed 
processes and actions.



research &
The Research & Development (R&D) Department defines 
the company's identity as a centre of innovation and has 
become a benchmark for the international technical-sci-
entific community for digital transformation, sustainability 
and automation of analysis and management of existing 
infrastructures and territory. The team is made up of 
specialists from various social, technical and scientific 
fields, such as computer scientists, sociologists, mathe-
maticians, engineers and geologists, as well as estab-
lished collaborations with universities and partners in 
Italy and around the world. The strategic plan of the 
Research & Development Department's mission is to 
strike a balance between People, Profit and Planet, 
through the social benefit of infrastructure and territory. 
Innovation, multi-disciplines, computerisation and 
sustainability are the driving forces behind every internal 
and external process towards this goal.

development



Identification and management of infrastructure priorities and risk in a 
participatory, digital and automated environment. The mission consists of: 
Industrialisation of on-site activities and manual processes with 
state-of-the-art technology and artificial intelligence to automate technical 
and engineering expertise into algorithms, especially for diagnostics and 
the monitoring of bridges, tunnels and slopes. The digital transformation of 
inspection and asset management data with centralised computerisation, 
particularly for tunnels and hydrogeological instability mapping. Certified 
sustainability of technologies and processes developed in R&D with regard 
to the state of the art.
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The Research & Development (R&D) Department has become 
a benchmark for the international technical-scientific community 
on the topics of digital transformation, sustainability and 
automation of analysis and management of existing infrastruc-
tures and territory. This is made possible by a series of estab-
lished collaborations with Universities and Partners in Italy and 
around the world that represent excellence in the topics 
covered; the strong link with industry and the direct application 
of services/products; their active presence in technical tables, 
commissions and working groups on technical, managerial, 
environmental and social subjects; the many publications in 
prestigious Journals and Conferences; national and internation-
al recognition in the main events for professional categories.
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We aim to be sustainability leaders in our Research & 
Development by anticipating, supporting and implementing 
global trends in analysis and certification. R&D services 
and products, as well as the entire supply chain involved, 
undergo continuous analysis and verification of ESG 
parameters, environmental goals (European Taxonomy) 
and UN Sustainable Development Goals (SDGs). We have 
reduced the impact of emissions, pollutants and resource 
use in the inspection, operation and maintenance of exist-
ing infrastructure between 5 and 10 times. We developed 
the first methodology for quantitative climate change risk 
analysis for infrastructure assets.
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Infrastructure
In modern structural engineering, diagnostics and identification are 
fundamental tools for infrastructure life cycle management. The 
Diagnostics Department is responsible for in situ activities aimed at 
gathering and processing data to support the various disciplines. 
The surveys and investigations are carried out using proprietary 
technologies and algorithms, cutting-edge techniques and an 
interdisciplinary approach, ETS is the owner of ARCHITA, an 
innovative multidimensional mobile mapping system, with built-in 
survey instrumentation and position sensor, all installed on a single 
bimodal vehicle (road/rail). Multiple pieces of information (geome-
try, condition, structural conditions) are obtained in one step and 
integrated into a single environment for infrastructure mainte-
nance, design and management and MIRET (Management Identifi-
cation Risk for Existing Tunnels) a new method for diagnostic of 
existing tunnels through multi-dimensional mobile mapping 
systems, and a new approach for the Management and Identifica-
tion of the Risk for Existing Tunnels supported by artificial intelli-
gence. Data reliability, increased safety, and cost efficiency are just 
some of the benefits of the system. Innovation is instrumental, in 
terms of process and management, and enables the creation of a 
state-of-the-art IT environment for infrastructure maintenance, 
design and operation. AI-supported defect mapping and virtual 
tunnel inspection complete the range of new opportunities offered 
by the ETS approach to infrastructure diagnostics.

diagnostics



The knowledge, the preservation and the maintenance of 
heritage infrastructures is one of the most challenging 
matters facing modern civilization. It involves, in inextrica-
ble patterns, factors belonging to different fields (cultural, 
humanistic, social, technical, economical, ad-ministrative) 
coupled with the requirements of safety that can be in 
conflict with the integrity of part of the infrastructure. For 
these reasons, it is fundamental to carry out investigations 
and new planning strategies to know and predict the 
conditions of very old structures. ETS introduced MIRET 
(Management Identification Risk for Existing Tunnels) a 
new method for diagnostic of existing tunnels through 
multi-dimensional mobile mapping systems, and a new 
approach for the Management and Identification of the 
Risk for Existing Tunnels. The approach belongs to the 
digital strategies for infrastructure maintenance that are 
very fast and minimally invasive.  

The integrated instrumentation allows to 
have almost all the information necessary 
for the diagnostics of a structure with 
non-destructive tests, preserving the 
integrity of very old structures in a phase 
of preliminary assessment. In such a way, 
the process of visual inspection is autom-
atized and back-officed. The results, in 
terms of defects on the structures, are 
digitalized and manipulated in different IT 
environments. The results can be incor-
porated in the information modelling and 
virtual reality inspections. The use of 
artificial intelligence will be necessary to 
speed-up the back-office phase and intro-
duce the technologies as a new inspec-
tion standard.
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The planning and the management of existing tunnels is 
already a central challenge for industrialized countries. Infra-
structure inspection and diagnostic are a crucial task in 
providing reliable predictive maintenance at cost with time 
consuming and error-prone process if based on human oper-
ations only. Therefore, the diagnostic inspection process and 
the relevant analytical procedures are suitable to automa-
tion. ETS and its partners have carried out the diagnostic 
and the maintenance of existing infrastructure through an 
innovative instruments and services. ARCHITA: To comple-
ment the innovative multi-dimensional mapping of ARCHITA 
and its integration by non-destructive diagnosis techniques. 
ETS with her partner developed a two fold techno-logical 
solution: Tunnel Scan (an instrumental apparatus) and 
Tunnel Review (dedicate software). The mapping of the 
defects is carried out combining the high-resolution photos, 
taken by three high-definition cameras and the point cloud.  

The combination of the two technologies 
made the images measurable, with the 
possibility of positioning, measuring and 
quantifying the defects identified on the 
tunnel lining B-SHAPE: ETS has also 
implemented and deployed a marine 
Unmanned Surface Vehicle (USV) for the 
bathymetric survey. The processed data 
are integrated with the topographic survey 
to obtain a 3D reconstruction of both the 
above-sea and undersea surface. The 
aforementioned data are used for the 
study, the characterization of the materials 
and the design of the solution to reinforce 
the existing structures and mitigate the 
erosion effect near the line. All data 
acquired, engineering and geology analisys 
are integrated into our innovative B-SHAPE 
software. SLOPE and LANDSCAPE ETS 
has been developing a methodology called 
MIRETS (Management and Identification of 
the Risk - ETS). The approach can be 
applied in a wide field of civil engineering 
works, where a common application is for 
slopes and landslides that interest infra-
structures. MIRET - MIRETS approach the 
analysis of the elements focusing on an 
integrated workflow to connect survey-in-
spection data for geology, digitalization, 
diagnostics and design. This approach can 
be defined through the following 
milestones: Survey and Inspection (SI), 
Infrastructure/Slope Digitalization (DI), 
Priorities Analysis (PA), Planning and 
Design (PD), Works and Maintenance 
(WM), Monitoring (MO).
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Catastrophic events like landslides and floods can cause 
significant social, economic and infrastructure damage. 
Damage can be avoided and made more manageable by a 
proper system of warning and planning of ordinary or 
extraordinary maintenance. The system must also work with 
respect for the environment and the historical and social 
value that infrastructure represents. To respond to these 
issues, ETS has tools, technologies and processes that can 
enable appropriate management and prioritization according 
to their potential manifestation. The infrastructure elements 
are digitized and the approach is based on logical and coor-
dinated decisions in a digital and multidisciplinary environ-
ment for the management of risk scenarios, primarily for 
tunnels and hydro-geological instability.  
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MIRET - Process Workflow

Bibliographic analysis for reconstruction of 
the database of the events of the hazards 
and vulnerabilities from the bibliographic 
point of view.  Airbone LIDAR survey: a 
LIDAR flight is taken along the railway line 
to obtain a high-resolution DTM and DSM 
of the area and detailed orthoimage. 
Mobile Mapping survey (ARCHITA): this 
multi-dimensional mobile mapping system 
is equipped with a laser scanner, thermal 
cameras, multi-channel GPR, high-resolu-
tion cameras and ground penetration 
Radar. In-Line Inspections: is the field 
geological survey along the line by special-
ized technician like geologist and engineer. 
Data processing and Priorities Analysis: 
data are georeferenced, they are 
processed in a GIS environment to extract 
all the input parameters needed for the 
SMCA analysis. Materials characterization: 
The characterization of the elements, such 
soil or rocks is a fundamental information 
which is integrated to perform advanced 
analyses. Data processing and stability 
evaluation to evaluate the stability index of 
each trench, both geomorphometric data 
and geological tests (on-site and lab tests) 
are generally used. Geomorphometric 
analyses: Thanks to the availability of a 
high-resolution DEM detailed geomorpho-
metric analyses can be carried out, provid-
ing valuable data to evaluate the possible 
impact of landslides, both rock and earth 
fall, onto the railway. SMCA: Each input 
parameter is described by a georeferenced 
vector or raster layer, thus forming the 
geo-database needed to perform the 
Spatial Multi-Criteria Analysis.
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