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19 mm nel 1680

Rotture per taglio 

con fessure inclinate
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broken in correspondence 

of the Pilone della Veronica

undamaged?



undamaged?

broken in correspondence 

of the Pilone della Veronica



6,7 cm

9,3 cm

Posizione delle cerchiature 

proposta dai  Tre Mattematici



Pilone della Veronica



Pilone di S. Longino



Pilone di S. Longino
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Alberto Spadafora, Politecnico di Torino



Modal analysis

1st mode

T = 0.61 sec

Modal analysis

2stnd mode

T = 0.55 sec



Modal analysis

3rd mode

T = 0.42 sec

Modal analysis

4th mode

T = 0.32 sec
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Chiara Calderini, Università di Genova



No tensile strength

Unlimited compressive strength

No sliding         (Kooharian 1953, Heyman 1966)

Alessandro Reffo, Politecnico di Torino
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Santa Maria del Suffragio







Introductory comment

Italian Guidelines for the evaluation and reduction of seismic risk of cultural 

heritage
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“Survey and structural modeling for the reliability assessment of the world’s largest elliptical dome at Vicoforte”, M. A. Chiorino , C. Casalegno
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1° Bending along Y (MODE 1)

1° Bending along X (MODE 3) 1° Torsion of the dome (MODE 12)



The Soil Structure Interaction SSI FE model

Nuovo modello FEM

Vecchio modello FEM

A total of 9 different materials

Dome

Drum

Bell-towers

Buttresses

Lantern

Basement

Iron-ties

Marlstone

Clay

Elastic linear isotropic model:

- Solid elements for the soil and 

the basement

- Shell elements for the rest of the 

structure

- Link for the strengthening 

system



The introduction of the soil in the model (Soil Structure 

Interaction SSI FE model) allowed for a better 

calibration of the dynamic model.

The new SSI dynamic model has been used for sensor 

placement of a Structural Health Monitoring (SHM) 

system and will be used to study the effect of the bar 

strengthening system in the hypothesis of a semi-active 

control technology system.



1st flexural mode (1.99 Hz)



2nd flexural mode (2.08 Hz)



1st Vertical mode (6.02 Hz)



A new dynamic Structural Health Monitoring

SHM system
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The contribution of structural engineering 

and geotechnics to the conservation of 

historical monuments is significant

In particular  in ambients like the Italian 

ambient containing one of the most 

important cultural/architectural heritage, in 

the world in a region which is seismically 

active

The case case study of the survey and 

structural modeling for the reliability 

assessment of the world’s largest elliptical 

masonry dome at Vicoforte, Italy, fits in this 

perspective, and is intended to be 

proposed as a scholastic case study of 

advanced approaches within international 

debate
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