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Abstract

The historical art works represent a priceless asset of communities. Despite their importance, 
such artifacts are often subjected to many hazards; in Italy, the seismic risk represents one of 
the most serious dangers which affect the art works, especially those more exposed to over-
turning. In these years, many studies have been made on the seismic response of artifacts,
which evidenced the possible vulnerability of statues to seismic excitations. This paper is fo-
cused on the safety assessment of one of the masterpieces of the XVI century art: the marble 
statue “Oceanus”, made by Giambologna in 1570. The sculpture, currently exhibited at the 
courtyard of the in Florence, has a mass of almost 2 tons, and a height of 
over three meters, and it is the only giant statue made by Giambologna. In the work, a simpli-
fied assessment of the seismic response of the sculpture, and of the consequent seismic safety,
has been made, by performing a non-linear static analysis. The role plaid by the base re-
straint and by the pedestal of the sculpture have been checked and discussed. The assessment
proposed in the paper is aimed at providing a general comprehension of the dynamic re-
sponse of the case-study under seismic excitations, and to suggest a proper criterion to set a 
more detailed model for further analyses. 
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1 INTRODUCTION

2 THE CASE-STUDY
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Figure 1. The statue of Oceanus at the Museum of Bargello in Florence

 Barycenter of the statue 

       Barycenter of the pedestal 

  Barycenter of the system 
       “statue+pedestal” 

0.458 0.442 0.388 0.513 

Figure 2. The statue of Oceanus: geometrical and structural models and main data.
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3 THE SAFETY ASSESSMENT

3.1 The preliminary analyses

Figure 3. Main vibrational periods and modal shapes of the case-study.

1138



Y
X

Figure 4. Stress distribution under gravitational loads only.

3.2 The seismic assessment
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Figure 5. Overturning rotations and Tod Displacements of the case-study.
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Table 1. Parameters assumed for defining the seismic demand.

X Y X Y
, a0

, fa
, SI_ACC

SI_DISPL
Dd Du*

Du* Dmax*

1140



T*S

SI_DISPL

Displacement [cm] Displacement [cm]

Figure 6. Capacity domains of the case-study along the two main directions.

Table 2. Main quantities used for the safety assessment.
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Figure 7. Stress distribution found by performing the modal analysis.
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Figure 8. SI values obtained from acceleration, displacement and stress.
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4 CONCLUSIONS 
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