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              
elaborato progettuale “relazione geologica” di cui di seguito se ne riporta uno stralcio:
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  è l’angolo di resistenza a taglio prima dell’esecuzione del palo. Di seguito indicheremo con  
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(trascurando pertanto il fatto che l’interazione tra palo e terreno di fondazione possa modificare tale valore) e 
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        

        

 

 































−

−

−+=

+=












































−=

+=

+=

+=

=





–




















           



 

 

         








 

 









 



  

  

  

































=

=

−+=
+=

=

−



( )   +=



–























= coefficiente d’adesione ricavato come di seguito riportato:

 



–  



–   

      



–   

     = 0.8 per 2.5 ≤ c < 5 t/m

     = 0.6 per 5 ≤ c ≤ 7.5 t/m

     



   

     = 0.6 per 4 ≤ c < 8 t/m

     = 0.5 per 8 ≤ c  <12 t/m

     = 0.4 per 12 ≤ c ≤ 20 t/m

     















+

+
=

 −=

 −=



–





2.5 ≤ c 

5 ≤ c 

10 ≤ c 

15 ≤ c 

 






                
    ddetto fenomeno dell’attrito negativo. L’effetto dell’attrito negativo è quello di 
aumentare il carico assiale sul palo, con conseguente aumento del cedimento, dovuto all’accorciamento elastico 
del palo stesso per effetto dell’aumento di carico. La forza che nasce per effetto dell’attrito negativo è stimata 
        
contatto con lo strato in cui si genera tale fenomeno, ma di verso opposto all’attrito 
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


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l’angolo d’attrito degli strati di fondazione. Il limite di questo suggerimento è nel fatto 
che non tiene conto dell’intensità della sollecitazione sismica (espressa attraverso il parametro dell’accelerazio
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L’autore propone di diminuire l’angolo d’attrito degli strati portanti di una quantità data dalla










è l’accelerazione sismica orizzontale massima.

, ha il vantaggio di prendere in considerazione anche l’intensità della 
sollecitazione sismica. L’esperienza però dimostra che l’applicazione acritica di questa relazione può condurre a 

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
dell’angolo d’attrito.









=




 



–




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                
dall’
             
l’accorciamento del palo.

Considerando lo schema in figura l’accorciamento elastico del palo dipende dal carico applicato Q in rapporto 
all’attrito laterale ultimo Q. In particolare se Q ≤ Q

alla somma dell’accorciamento elastico lungo la zona ad 












• 

•    



• 

• 

• 

•                
             



può essere calcolato sapendo che la somma dell’attrito laterale e della resistenza 




                   










• 



–

• 

• 

• 

L’equazione dello spostamento alla base del palo ric





• 

• 

• 

• 

                






• 

• 

• 

• 

• 

• 

• 

• 




                    

              








–



                 





               





























 

 

  = 



 



Palo in condizioni d’esercizio




              



             per l’equilibrio tra forze 










–

   dell’elemento nel generico nodo sono legati agli spostamenti 










D’altra parte, le forze interne 























Pertanto, calcolando l’inversa della matrice si ricava l’espressione degli spostamenti esterni X:









 


Il metodo ad elementi finiti ha, tra l’altro, il v         


            
modulo di reazione e all’area d’influenza de
















–





sono ottenuti dall’espressione della capacità portante (Bowles) con fattori correttivi s




















               




           
           




                  


      















cui τρ; amax accelerazione sismica, ρ

























 














 




































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–















  

  

  

  

  









 

























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       

       

       

       





 





















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
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
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
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

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

     




–


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
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