


• In sustainability theme it is very important to know if the historical 
existing buildings may be used nowadays
or they must be refurbished
or, even, demolished and reconstructed.or, even, demolished and reconstructed.
Among them may be included even reinforced concrete structures.

• The research work was carried out within the framework of the 
Italian National Project “Architecture and Structures in Italy after the 
2nd World War”

• The paper deals with the steps that plan out the understanding of 
the behaviour of such structures:the behaviour of such structures:
- critical approach,
- original documents research and interpretation,
- paraphrase of former calculations,
- safety assessment by means of current calculation methods and 
codes.



1) Reconstruct the original concept design by means of documental   
research.
Then describe the computation models (usually very simplified) developed Then describe the computation models (usually very simplified) developed 
by the original designer.

2) Compare the original computation models with the current constructions 
codes. 

3) Analyse the whole structures by means of modern computational numerical 
methods (FEM). 

4) The results obtained by these last methods have been compared to the 
original ones. It allows a better understanding of the behaviour, and in 
such cases to discover unsuspected resources of the structures.
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Old S. Domenico (XVsec.)

New S. Domenico (1952-1954)New S. Domenico (1952-1954)



Old church plan view New church plan view



Frame: 30 Columns - 2 Kerbs – 6 secondary pillars





• R.C. structure
• Triple Curvature roof

Presbitery:D

•4 kind of half portal
•Different in lenght and 
curvature

Presbitery:
•1 kind of portal

•Start  from four 
points

•Transverse beam 
from each points
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C

D

from each points



Portals :
� 2 fans of beams
� 1 foundamental column

• 6  beams for each fans
• 18 intersection points

• 20 m length
• 3 half portals

Beams:
• T section
• H variable
• Curved  long. axe
• 2 inflection points
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Dome:Tambour :
• Defined between D portals

• “Sottile,equilibrata e

di Rotazione”

• R.C. element

Tambour :
• Localized connections

Ring :
• Link between tambour

and meridians

Meridians :Meridians :
• Parabolic shape
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Bending → lack of informations from the original design, 
unknown amount of negative bending reinforcement
Shear → no information about stirrups
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•Thanks to F.E. method it was possible to model the structural behavior
of ancient existing R.C. buildings with good accuracy under the service
loads. For both structures the results of the numerical calculation led to
the conclusion that the original models are not totally accurate in
describing the real structural behavior; it is, however, sufficient for most of
the elements, thanks to a very conservative approach.

•For both the structures it can be said that the standards of that time were
mostly sufficient to guarantee an adequate safety level. Actually, the FE
model set-up for this analysis and new performance-based standards
make it possible to have a more accurate loading definition, a bettermake it possible to have a more accurate loading definition, a better
knowledge of the structural behavior and, consequently, a refined
judgment in evaluating the actual safety levels.



•The last consideration regards the importance of the link between shape
and structure. In cases like the ones here investigated, namely buildingsand structure. In cases like the ones here investigated, namely buildings
with a strong architectural value, the structural engineer should try to
rationalize the architect’s point of view by means of a synergic action. The
structural concept must be appropriated to the characteristics of the
building and, with a constant research of smartness, too simplistic
approaches have to be refused. Perhaps they could be used for ordinary
manufacts, but in the case of structures like the San Domenico church or
CasMez pavilion, they can lead to lots of errors.




