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1. INTRODUCTION 
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2. HISTORICAL FRAMING 
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2.1 The construction techni ue  
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3. GEOLOGICAL AND GEOTECHNICAL FRAMING 
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2.2  In situ soil tests 
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drilling 
depth N1 N2 N3 Nspt 

[m] [/] [/] [/] [/] 

SS2 1 50 10  11 20 

S3 1 50    12 

S4 50    12 
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2.3 In situ conglomerate tests 
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drilling 
Structural  

element 
n° drawings 

fopera, m fck 

[MPa] [MPa] 

CP1     00 2 5  

CP2      50  

CP3       0 20 2 5  

CP4     1 20 0  

CP5     1 0 11 5 

 
           

 
 

4. NUMERICAL ANALYSIS  
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4.1 Acting loads 
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4.2 Definition of mechanical specifications of ground and conglomerates 
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Soil Type 
J I� c E Q�

     

Before the 

construction 

Polygenic conglomerate  

“pudding” 
1  5 50 250 0 0  

After the 

construction 

Backfill 1  22 0 2 0  

Fine sands and silts  1  0 0 5 25 0   

Gravels and coarse sands 1   0  0  

 
 

             
Soil Types Section AA Section BB Section CC 

Backfill   0   5   0    0  5  

Fine sands and silts  5  15 0    5  5   15   

Gravels and coarse 

sands 

 5   15    
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Conglomerates types 
J E Q�

   

Floor of old dock 1  10000 0 10 

Floor of new dock 2  2000 0 15 

Old dock walls 2  000 0 15 

New dock walls 22 21000 0 15 
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4.2.2 Dynamic analysis 
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Soil Type 
G G/3 E 

   

Conglomerate  2   

Gravel 0 0  

Sand 55 1   

Backfill after excavation 1 1  2  

Backfill before excavation 1  5 1  
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Conglomerate Type 
Vs G G/3 E 

    

Floor of old dock 000 1 51  5505 12110 

Floor of new dock 000 2201   1 1 

Old dock walls 000 21101 0  1 1  

New dock walls 000 201  2  15  

 
 

4.3 Definition of seismic input 
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Stato Limite  

Vita nominale    100 

Classe d’uso    

Coefficiente d’uso   1 5 

Periodo di riferimento   150 

Probabilità di superamento   5 

Coefficiente topografico   1 00 

Coefficiente stratigrafico   0 2 

Accelerazione del sito  1  0 5 

Accelerazione massima  1  0  

Fattore di struttura   1 
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4.4 Results 
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AA section – “gargame area” 
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Points 
without bloc s 

Dx Dy Dz xx yy zz 
      

A 0 0  1 022 255 0 10 0 2  0 5  
B 0 0  2 0 0 0 0 0  0 1  0 20  
C 0 50 5 1 2 2  0 2  0 0 1 0 15 
D 0  2  2 250 0 2  0 0 0 0 0  
E 0 50 0 2  0 51  0 1 5 0 0 5 
F 1 2  215 2  0 0 5 0 1  0 0 5 

 
 
 
 
 



 
 

              
              

 
 
Section BB – “old dry dock” 
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Points 
without ship 

Dx Dy Dxy xx yy 
   2  2  

A 0 0   2 5 5  
B 0 0 5 5 2  15  
C 1  0 2 0 5  
D 1 0  5 0 2 0 
E 0 5 5 5 5 5 10  
F 0  1 1 5  15  

G (end of 
excavation) 0 0 2  2  1 2 5 

with ship 
Dx Dy Dxy xx yy 

   2  2  
A 0 0 10  10  1  0 
B 0 0 11 2 11 2 0 2 0 0 
C 0  1  1  0 5 5 
D 1 2 1 0 1  0 2  
E 0  2 5 2  51  115  
F 0  2 1 2 2 52  11  

 
 
 
Section CC – “new dry dock” 
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Points 
without ship 

Dx Dy Dxy xx yy 
   2  2  

A 0 0 2  2  5 1  10 
B 0 0 2 5 2 5 5  1 5  
C 2 1 15  15 5 2 2 2  
D 1  1  15 1 2  2 2 
E 0  15 0 15 0 0  1 2  
F 1 0 15  15  2 0  1 5  

G (end of 
excavation) 0 0 1 1 52 12 2 51 

with ship 
Dx Dy Dxy xx yy 

   2  2  
A 0 0   125  01  
B 0 0 5 10 2 1  221  
C 0  2 2 1  5 
D 0 5   1 2 5 0 
E 0    5  5 
F 0 2 2 2 0   
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Mode 
SECTION BB SECTION CC 

  

1° 0 50 0 5 

2° 0  0  

3° 0 2  0 2  

4° 0 2  0 25 

5° 0 2  0 2  

6° 0 2  0 21 

7° 0 1  0 1  
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Points 
Section AA 

Dx  Dy  Dz  xx  yy  zz 
[mm]  [mm]  [mm]  [kN/m2]  [kN/m2]  [kN/m2] 

A  ‐26.420  ‐1.560  ‐0.230  ‐61.000  ‐82.000  ‐24.000 
B  ‐26.090  ‐1.560  ‐0.160  56.000  ‐120.000  ‐36.000 
C  ‐28.370  ‐2.000  ‐0.230  561.000  9.000  ‐47.000 
D  ‐28.250  ‐2.080  ‐0.230  ‐569.000  ‐104.000  50.000 
E  ‐27.570  ‐2.520  ‐0.280  ‐47.000  ‐144.000  3.000 
F  ‐27.580  ‐2.430  ‐0.250  ‐40.000  148.000  3.000 
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Points 
Section BB 

Dx Dy xx yy xy 
  2  2  2  

A 2  15 1  0 20 
B 2  15  0 2  
C 1 15 5 0 0 
D 1 15   0 
E 2  15 5   5  
F 2  1  2 25 0 
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Points 
Section CC 

Dx Dy xx yy xy 
  2  2  2  

A 2  15 1  0 1  
B 2  15 20 0 1 
C 2  15  1 0 
D 2  15  1 0 
E 2  15 2  1   
F 2  15 22 21  
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5.  CONCLUSIONS 
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