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2nd International Congress of Architects and Technicians of Historic Monuments, 

Venice, 1964

Piero Gazzola, Roberto Pane e Raymond Lemaire

Les résultats de cette rencontre à Venise sont, dans l'ensemble, de grande 

importance. Il suffit de rappeler la création du ICOMOS International Council on 

Monuments and Sites, l'Institut qui constitue l'assise suprême dans le secteur 

de la restauration monumentale, de la conservation des centres historiques 

anciens, du paysage, des localités témoins de l'art et de l'histoire en général.

Il faut par ailleurs reconnaître que le résultat le plus positif, et de loin, obtenu 

par cette assemblée a été la 'Charte Internationale de la Restauration': ce n'est 

pas un épisode culturel mais un texte de portée historique.

La Charte de Venise sera en effet désormais, dans le monde entier, le code 

officiel dans le secteur de la conservation des biens culturels



Article 2

Article 10



International Scientific Committee on 

the Analysis and Restoration of Structures of 

Architectural Heritage 



Recommendations for the Analysis and Restoration of 

Historical Structures – Principles and Guidelines, 2003 

(http://iscarsah.org/documents/ ),



















with contributions of the faculty of the Structural Engineering Department and 

of Architecture /Conservation Departments



Italian Guidelines for the evaluation and 

reduction of seismic risk of cultural heritage
2006, 2008, 2011 



Vicoforte

Florence

Palermo

L’Aquila
2009

Amatrice
Aug. 20 2016

Messina
1908

Irpinia
1980

Siracusa
1990

Naples

Avezzano
1915

Rome

Oct. 30 2016
See additional Section

in the following

Friuli 1976

Umbria Marche

1997

Norcia
Oct. 30 2016





Appendix C

Models for the evaluation of the 

seismic vunerability of churches



APPENDIX C
Model for the evaluation of the seismic vunerability of churches

Dome and drum

architectural

systems



Section added after the seismic event 

of Norcia, October 30, 2016
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Earthquake October 30, 2016

Epicenter near Norcia

Central Italy



Norcia 
Distance to Epicenter 3.4 mi

Norcia Cathedral



Castelluccio di Norcia 
Distance to Epicenter 5.6 mi

before after



Location of epicenter



Seismic sequence as for October 31 at  11 a.m

Time
Last  hour
Last 24 hours
Last 72 hours
Since Aug 24

Amatrice

Norcia
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Chiesa di Santa Maria delle Vergini 
1562

Macerata
Distance from epicentre 40 miles

Damages to the dome 



San Ivo alla Sapienza
Borromini , 1660

Rome
Distance from epicentre 70 miles
Cracks (re)appeared in the dome



San Ivo alla Sapienza
Borromini , 1660

Rome
Distance from epicentre 70 miles
Cracks (re)appeared in the dome



San Ivo alla Sapienza
Borromini , 1660

Rome
Distance from epicentre 70 miles
Cracks (re)appeared in the dome



San Peter dome
Rome

J. Dalla Porta, 1590

Insertions of  new iron rings
G. Poleni e L. Vanvitelli,1743-48

Distance from epicentre 70 miles

It would be interesting to know if any variation happened in the crack widths
after the Norcia earthquake

No information available at the moment





Pilone della Veronica
Apse side



Pilone di S. Longino
Nave side
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Ascanio Vitozzi 1596-99

Francesco Gallo 1731-33













Elliptical domes

Vicoforte 37.15x24.80 m

S. Andrea Quir.   25.80x16.25 m

S. Carlo Q. F.

S. Giacomo 23 25 m   x

S. Hermenegíldo 16 19 m

Conv. Bernarda



N-S section 

along the major axis  (37.15 m)

internal diameter: 43.30 m



(1732)

N-S section

along the major axis  (37.15 m)

(1590)

internal diameter: 42.84 m





Felipe II de España) 











The dome-drum system has suffered since the
beginning from significant structural problems, related
in part to the additional settlements induced by the
new built masses, and, to a large extent, to the daring
structural configuration of the system itself.







Spherical dome of uniform thickness

Membrane solution

Self weight “q”



Schematic behaviour of 

masonry domes

Dome

Drum

Need of tension:

tension ring and/or

masonry buttresses Lunes



(i.e. for a rigid no-

tension material)

Sur les lignes courbes qui sont propres à former les voû tes en 

Nuove ricerche sull’equilibrio delle volte

Elemenrti di Meccanica e d’Idraulica













Pantheon 
Rome 118 to 128 A.D.

i 43.30  m



Pantheon 
Rome 118 to 128 A.D.

i 43.30  m

No  ring for hoop tension is 
provided



Pantheon



Pantheon



Pantheon 
Rome 118 to 128 A.D.

i 43.30  m



Pantheon 
Rome 118 to 128 A.D.

i 43.30  m



Pantheon 
Rome 118 to 128 A.D.

i 43.30  m



Pantheon 
Rome 118 to 128 A.D.

i 43.30  m



Il consolidamento 
di Poleni e Vanvitelli

1743-48

S. Maria del F.
F. Brunelleschi 1436

i 40.93   m *
*diametro del cerchio inscritto

No  iron ring for hoop 
tension is provided
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APSE


















