Seismic Vulnerability Assessments
Milan-Genoa railway line, Bridge at km 6+279, Italy

DESCRIPTION OF THE SERVICE PROVIDED
1. Service characteristics and dimensions

% Architecture
100% Engineering
% Geology - Geotechnics

Subcontractor:
Consortium: Minnucci Associati s.r.l.
ETS s.r.l. - Progetto CMR
Engineering Integrated Services S.r.l.
Engineering study Guglielmo Aluisantonio
Sinergo S.p.A - Studio Lombardini S.r.l.
engineering firm
Contracting Authority:
RFI - Rete Ferroviaria Italiana
Direzione Tecnica Standard Infrastruttura
Works designed:
Seismic Vulnerability Assessments
Place of realisation of the works designed:
Milan-Genoa Railway Line, Bridge at km 6+279
Period of provision of the service: 2019

This technical description refers to the seismic vulnerability
assessment of a three-arch brick viaduct on the Milan-Genoa railway line at kilometre 6+279, in the municipality of
Carbonara Scrivia (Alessandria), in a seismic zone 3. The
bridge carried a two-track railway line, totalled 17 metres
in length and consisted of 3 arches with span of about 4.00
metres; it was about 9.50 metres wide.
The three arches were in solid brick and were all virtually
the same shape, with span from 3.98 to 4.07 m and depth
of 9.50 m; the summit radius of the shallow arches was between 0.96 m and 1.02 m (rf/l≈0.20).
The piers were also in solid brick, with thickness of about
1.50 metres and varying above-ground height: on both the
outer arches the above-ground height was about 2.95 m,
while in the central arch this increased to about 4.55 m. The
piers had a concrete subfoundation much smaller than that
of the abutments, measuring about 1.80 x 1.60 x 9.50 m.
The abutments were in solid brick, with all the characteristics of a vertical structure: the wing walls were vertical with
a constant thickness of about 2.0 m and total height from
ground level of about 3.0 m; the width between them was
9.50 m, exactly the same as that of the arches.
Both abutments had concrete subfoundations in the form of
rectangular blocks of about 3.00 x 3.30 x 9.50 m. The solid
brick spandrel was 0.85 m thick, as revealed by the structural surveys described. The buttress above the arches,
with a thickness of 0.10 m at the highest point, consisted of
concrete with a lime and sand cement binder.
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2. Team size and organisation

Territorial context of the structure

The service was delivered by the following team:
n.1 Project Manager: analysis, planning and writing of the
WBS, performance of the activities necessary for the delivery of the service, coherent, efficient management of resources, monitoring of progress of the services;
n.1 Structural Engineer: preliminary analysis of input data,
seismic vulnerability assessment, assessment of any general or local measures to improve the bridge/upgrade it to
standard;
n.2 Design assistants.
3. Technical and administrative documentation
management procedures
The technical and administrative documentation was managed with the aid of data sharing protocols and project
management techniques of high organisational quality,
supported by the use of state-of-the-art hardware, software and technological infrastructures and instruments at
the technological leading edge.
DATA SHARING PROCEDURES
The project was shared with the Contracting Authority in
accordance with the contract schedule, further to formal
notification, in compliance with the format, units of measurement, system of coordinates and coding specified in
the project input data.
The output consisted of seismic assessment technical
reports and data sheets for the works concerned.
The project was shared in accordance with the conditions
specified by the Contracting Authority, for example telematically or on paper (for documents) and/or on digital media
(hard disk/CD), all accompanied by a “list of documents” or
a “list of informative contents” ensuring the traceability of
all the documentation sent or attached, with regard to its
position in the Repository or Database.
Data storage procedures
Data were stored with aid of specific servers, NAS and
working folders. A tree structure of folders with a specified classification was used. An example of the data storage
procedures is provided on the left.
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Images of the bridge

Structural cross-section

Ground plan of the bridge
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Seismic vulnerability - WBS

Three-dimensional model

Data storage method
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Seismic assessment data sheet
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