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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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






      



           

            
          


 


              
  




                


  Ë
 ¨ô §ô ¦ô

Ë« ¨ô §ô ¦ô 





 

Ú×ÙËÎÛ ïòï 





          

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

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





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


         
           
¾»­¬

                
             









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
        


               









 


    
               




     
         



       
     

            





             



 


ÌßÞÔÛ ïòï 

 

 



 
 
 


 





 


 


 
 
 
 


 





             


 

 



              



    

       





  




           
            
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


            
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ÌßÞÔÛ ïòî 

 

 


 
 
 
 


 
 
 


 




 






        


 



             


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




        



±²»

             



  





 

      °®¿½¬·½¿´ 

                 







 
     
 





 










           




 
          


 
            
            


 


 


               
           



 
           

  
    
           

             

           

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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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



             



    






    
             


 





 



            


 
           
   


            




 Þ®·¼¹» Û²¹·²»»®·²¹ô
  Ó»¬¸±¼±´±¹§ ±º Þ®·¼¹»­ Ü»­·¹²ô  







   Ü»­·¹² ¿²¼ Ý¿´½«´¿¬·±² ±º ¬¸» Î»·²º±®½»¼ Ý±²½®»¬» ¿²¼ Ó»¬¿´ Ø·¹¸©¿§ Þ®·¼¹»­ô


 Þ®·¼¹»­ ¿²¼ Ì¸»·® Þ«·´¼»®­ô
 Ç±«® Þ±±µ ±º Þ®·¼¹»­ô
 Ì¸» Ì»² Þ±±µ­ ±² ß®½¸·¬»½¬«®»ô   


 Ì¸» Ú±«® Þ±±µ­ ±² ß®½¸·¬»½¬«®»ô
 Ì¸» ß®¬ ·² Í¬®«½¬«®¿´ Ü»­·¹²ô
 ×²¬®±¼«½·²¹ Í¬®«½¬«®»­ô
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




  

    

    

    

   

  

  

  

    
    
      
    
  

 

 

 





                















Í¬«¬¬¹¿®¬ Ë²·ª»®­·¬§
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             


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           
              




     

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
             



   

          
           


              



   

            




      
              

          



 



               


              











            

    
 



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 



            
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

Ú×ÙËÎÛ îòï 
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
             
 









            



             



 





 
                 
             
   
 

   

               

         



             
 




   



    


 

  
  
  
  
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
          



 














 

       


     




  



Ú×ÙËÎÛ îòî  
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


         




 



   
 
    

    



             

    



                 
       
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

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
        




   







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



   
              

 
 

  


  
  
  



 

 
  
             
 

         
          
  
            
    

Ú×ÙËÎÛ îòê 
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

 


         
              
             

  
     






        



         


 



             


            


    
               
           
















 


             
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
               










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    

     



                 


         




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                 












      
  

         





         








                
        


 








              
           
           

   




 


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 






 







      


            
          
              
          




 


         


           
   

 





 


 
   

 

   
 

    

      
             
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


              
         
        



               

               


 

   
       

        











            
            





 


    





               
 
            
                 


 

 
    




w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ






 

               


             




 

 


 


              


             
            







 

             
    






     
        
 


              

              


              

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



 


              


   

         









 


    




               




            


 



             







 
     




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              





  

 



        




 
 
          


 
 
 
 
 
           


 
 
  

ô
 
 
 
 
  
 
  

ô
ô

 
 
 
 
 


             


    
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 


 


 
 
 
 ô 
   
  
 ô



Billington, D., Gottemoeller, F. "Bridge Aesthetics - Structural Art." 
Bridge Engineering Handbook.  
Ed. Wai-Fah Chen and Lian Duan 
Boca Raton: CRC Press, 2000 



w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ






 

   

  

  

  

   

    
   
  

   
 

 

 



              


            
               

             




              








Ð®·²½»¬±² Ë²·ª»®­·¬§


Î±­¿´»­ Ù±¬¬»³±»´´»® 

ß­­±½·¿¬»­ô ×²½ò



w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ

 




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 


                
           

     



                 
         
   




           
             


Ú×ÙËÎÛ íòî 
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 



  


Ú×ÙËÎÛ íòí 

Ú×ÙËÎÛ íòì 
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










              


           

  
     




   
        




          

    


     

  
     
             
      



      









             




      
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

              
              



 




   
             

              


 


                






         
       
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
  




    







        


          


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             

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







 
 
            










Ú×ÙËÎÛ íòê 
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             





     

  


               





               
          

    
              







Ú×ÙËÎÛ íòé 

Ú×ÙËÎÛ íòè 
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      




              
       




 





 






                
           




   


Ú×ÙËÎÛ íòç 
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           

            




 




     


           


 





            


   



               


           



               
     



                



             





 

             
   

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 

 


 
    
               



             






            


 




 

 
    



Ú×ÙËÎÛ íòïð 
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



 

           


        
  








    





   

             


 



  


Ú×ÙËÎÛ íòïï 
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 

   

               


  








  

 

      
           

 

Ú×ÙËÎÛ íòïî 

Ú×ÙËÎÛ íòïí 
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 


 





              







 




Ú×ÙËÎÛ íòïì 
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                   


       





            
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
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



           
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
              






     

     



    


     

               
  





    



           
 

   

           

            


             


            

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

             









 


            
 
       
             


              







Ú×ÙËÎÛ íòïë 
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

          


 
           

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




























 





  


   
 





















 


 
















  



 


 
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

 

 

 

 

 

 

 

 




            




  
            



  
      

               




       
 




 

 






 

    
 





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 





        
            
 


             



 


            


            


 

               




Ú×ÙËÎÛ ìòï           




w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ

            






 

 

 

 

 

   
 


 

 

 

 

 

 

 

 

 

          


 



  


 

 

 

 


       







             



w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ

              





             



 


         




 
            










 


           


 









             
            





 

 

 
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



             
   
           

       





 

                




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 

             






 
 
 
 
 



 

 

            







           


 

 

 

 

         


 

 


 
   


 

 

 

 

 

 

 

  

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            


              


 

 

 

 




 

 

 

 




        





 




       
              








         
       
            





 

 

 

 

 
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


 


             


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

 

 

               

 




w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ

 


            



 







            




            
 


 


 


 





 

 

 

 

 

       
   





    

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 




               
  


 

           


   







     






Ú×ÙËÎÛ ìòî 

Î·­µ ß­­»­­³»²¬
Î·­µ ß²¿´§­·­

Î·­µ Û­¬·³¿¬·±²

Ð±´·½§ ú Ð´¿²²·²¹

Í§­¬»³ Ü»º·²·¬·±²

Ø¿¦¿®¼ ×¼»²¬·º·½¿¬·±²

Î·­µ
ß½½»°¬¿²½»

Ý®·¬»®·¿
Ú®»¯«»²½§
ß²¿´§­·­

Ý±²­»¯«»²½»
ß²¿´§­·­

Î·­µ
Î»¼«½·²¹
Ó»¿­«®»­

Î·­µ
Ûª¿´«¿¬·±²

Î·­µ °·½¬«®»

Ë²¿½½»°¬¿¾´»

ß½½»°¬¿¾´»

Ú·²¿´ Í§­¬»³
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              



              
         












           


 
       
               
          



    
             

      









              


              




            

               


 



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
 


 


      


 

 

 

 

 

         
       
              




              
        
   



          



  


 

 

 

 

 

 

 

 

 

 

             






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



   
          









   
  

 


        







           
  
             

            
     


           




          










            


 

 
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

 

 

 



          


 




          


 





              


 


 


 

 

 

 







      
            






            
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







   








 

 

 

 

 





           



                




 

 

 

 

 

 
           




             
             
    





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



     
                












   

            
              
   


 

 


     
             

             


Ú×ÙËÎÛ ìòí 
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 


               









   





 


                 



               


   






 

 

 

 


 

 





 
 
 
 





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             




             

            


            





            


 

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
      

 





           
      
        












           
     
           


Ú×ÙËÎÛ ìòì 
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

    
       
            











       
            









    
        


               



Ú×ÙËÎÛ ìòë 
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           

  


 

            






              



          
 




              




              






Ú×ÙËÎÛ ìòê 
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

       





 


    

     









               




             


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   



        








        
             
              









           
               


 



 


            


 


 
    




 




          





       




w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ

 


              


 




            
          





 

 

 

 

 

         

   


            


         




 
 
 


          


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
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 

 

  
    
   


  
    

 

        
   
    
  




      



         
    
  
             







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 




       







 
           


 
    



 




 



              
   

           


 

 






 



           


øëòï÷Ó Í Ú§ ï èîò
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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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
 

     


øëòè÷

 



øëòç÷

    




                 
            

  


 


 
            


 



          







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 

 

 

 

 

 

 





             






 

 

 

 

 

 





   


            



 
   


           


 


 






             


 
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
$

   $


 
             


             
(
(   (
(


     $ #




$
((
#

  



Ú×ÙËÎÛ ëòí        


ÌßÞÔÛ ëòï 



     

     
     
     
     


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     

             
    

              


 

 

 
             

               


ÌßÞÔÛ ëòî 

#

   

   
  

   
  

   
  

   
  




Ú×ÙËÎÛ ëòì 

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 
               



øëòïð÷


 
 
 



øëòïï÷


( 
 
 
# 



øëòïî÷


)  ) ) ) )) ) ) *(

)))) +(
(  
#  
)  
)  
)  
)  
  
               


  #




 


               

           
      


Ï Î· Û ÚÍ
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· · · ² ®§ Ï Î Î



w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ

  



      









    
     











  



       
            


            



       


) * 
 
* 




) 


              

   
         





w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ



) * 
 
* 



) 


 

  
)


        
              
          
     )   *
 )               


 




 
                

           



              

     
             


      




              
      

   




             

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  



 
  
  
  
  
  
  



  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

ÌßÞÔÛ ëòì 

















 

            

 (       ( (    
 (       ( (    
 (       ( (    


 (            
     

 (       ( (    
 ( (           
 (            
        ( (    
             
        ( (    



            
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


       


$$$
            $    
$$

$
 


 

              
  


$

$ 
$        

$
$ 


$ 
$ 


$ 


$ 
$ 
$ 

ÌßÞÔÛ ëòë ( 



  

  
  
  


   
   


   
   
   
   
   
   

  
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
          


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 


 
      

 



        


            


  

         
        





 


 
      



          


           
           



 
           


           


 

        
  

      
  

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



          




 







           
  
 








      




           
 
               
               


      

              
              

         
   




 



 

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 


 




     


 


 


          

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 



 

 

 

 

 

 

 

 



          


 


 

   


  

              
      



 

    
           

             
          



    
         




               
      



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 
      




 


  
     
      


               




 






       


 

   
     

Ú×ÙËÎÛ êòï           

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               

               

            



          
            
      


 

   
       

Ú×ÙËÎÛ êòî 

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


 

       

Ú×ÙËÎÛ êòí 
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     
 

           
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
   

              

         
    
   


 








             
 

Ú×ÙËÎÛ êòì 

ÌßÞÔÛ êòí 

 

 
 
 

 

 


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 

   
     



øêòì÷



  


 

 

 

    


 


            

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
       
              


ÌßÞÔÛ êòì 

  

  
  
  

 
      

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 



  
   



               




 



                




 






ÌßÞÔÛ êòë   


   

   
   

     
       
     


ÌßÞÔÛ êòê  

   

   
   

     
       
     

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
    

 

           

          
              
    

 

      

      




ÌßÞÔÛ êòé 

  

              

      
      
      
      

       



Ú×ÙËÎÛ êòë   

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

 


 
 

 


 


Ú×ÙËÎÛ êòê 
    

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
    


  

  
 

 
  
  
  
  

 
  
  
  

 
  
  

  
   
    

  

 


             


 

             

              




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

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 
    



 
 



                




            





 


               

            
            



          
           


 




                 


Ú×ÙËÎÛ éòï 
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


 











               

             



    
            


     
     


 

              




        






            




 

 

      

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  ² 
²   

  


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                
   


              


Ú×ÙËÎÛ éòî 

Ì ²· ¶· ¶

¶· ¶ ·Úô ð

¶· ·¶

²· Ì·

¶· ¶ô ·¶ ¨ ¶

Ú· ·¶ Ú·

Ì·

¨ ¨§ ¨¦
¨

§¨ § §¦
§

¦¨ ¦§ ¦
¦

¨ § ¦
Ú

¨ § ¦
Ú

¨ § ¦
Ú

ð

ð

ð

¨§ §¨ ô

¨ § ¦ ¨§ §¨

Ú̈ Ú§ Ú¦



w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ

      


½±³°¿¬·¾´» ­»¬

øéòî÷

»¯«·´·¾®·«³ ­»¬



øéòí÷

   
   

              
   



  
     




 


              


øéòì÷

Ú×ÙËÎÛ éòí 

ß« ßÌ

Ì« ¼ß Ú« ¼Ê ¼Ê· ·
ß

· ·
Ê

·¶ ·¶
Ê

ö ö ö

É É»¨¬ ·²¬

É»¨¬ É·²¬

ß Êô ·¶

Ú· Ì·

·¶
ö «·

ö

·¶ Ú·

Ì· ·¶
ö «·

ö

Ú µ ¼
» » »



w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ

  




 
                



øéòë÷

            


   

øéòê÷

Ú×ÙËÎÛ éòì 


Ú
»

¼
»

µ
»

Ú Ô Ð
» »

Ô Ð »

µ

Ûß ´ Ûß ´

Ûß ´ Ûß ´

»

ñ ñ

ñ ñ

ð ð

ð ð ð ð

ð ð

ð ð ð ð



w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ


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Ê    

ÊÊ

   
   ô   
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               


                
        

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
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ḯî ¨ï ¨î ´îï ¨î ¨ï

½±­ ­·²

­·² ½±­

½±­ ­·²

­·² ½±­

ð ð

ð ð

ð ð

ð ð



w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ

 


 
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


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
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   
 

 



              
             
            


 




 




             





 

øéòïî÷






  


 

Ú Õ Ü

Ú ß Ð

Ú Õ Ü
ß Ð

Ð

Ð ß Úï

ÓÞ



w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ

     


øéòïí÷



øéòïì÷

  
 


 

 




     


                
                 

     
    
 

Ú×ÙËÎÛ éòê 

Ú×ÙËÎÛ éòé 

ÓÞ ï

Ó Ð ª ¨Þ ø ÷

Ó ª ¨Þ ø ÷

ÓÞ ª ¨ø ÷
ª ¨ø ÷

¨· ¨ï ¨î ¨í ¨·

· ï î í ¨·

¨·

·



w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ



øéòïë÷

  



øéòïê÷

  
  

 



                  


øéòïé÷


  

 
 
            


øéòïè¿÷



øéòïè¾÷

·¶ · ¶ ¶ · ® · ® ¶« « « «
ï
î

 ø ÷ô ô ô ô

« « ¨· ¶ · ¶ô ¨·

Û « « « «·¶ · ¶ ¶ · ® · ® ¶

ï
î

 ø ÷ñ ñ ñ ñ

« «· ¶ · ¶ñ ·

«· ¶ô «· ¶ñ

«·

¨· ·

·¶ ·¶ · ¶ ¶ ·Û « «
ï
î

 ø ÷ô ô

«· ·¶

·¶

«·

·¶ µ´ µ´ ·¶ ·µ ¶´ ¶· ·µô ô ô ô ð

î

î

î

î

î

î

î

î

î

î

î

î

î

î

î

î

î

î

î

¨ § ¨§

§ ¦ §¦

¦ ¨ ¦¨

§¦ ¦¨ ¨§ ¨

§ ¨ ¨ §

¦ § § ¦

¨ ¦ ¦ ¨

¨ ¨ § ¦ § ¦

§
¦¨¦¨ ¨§ §¦ §

¨§ §¦ ¦¨ ¦

§ ¦ ¨ ¦ ¨

¦ ¦ ¨ § ¨ §

î

î



w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ

   


 

     
             



øéòïç÷

             
         
    


 



øéòîð÷

           
 

            
            



            


 

 


   
             




 

 


        
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     


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

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           


øéòîè÷

 

 


             
  

 


øéòîç÷

 




 

 


                


 







 

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 



              
           



        

  

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Ú×ÙËÎÛ éòç 
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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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             
             
               


          
 

             
           




              






    
            

  

  


Ú×ÙËÎÛ èòî 
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


           

          



           
              


Ú×ÙËÎÛ èòí 

Ú×ÙËÎÛ èòì   
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           
    
 
   
            
           




  


               
            
      


 

       
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


   

    





 
     
        

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




           



              
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     
      






            


Ú×ÙËÎÛ èòé 

Ú×ÙËÎÛ èòè 
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  

           



               



   
   

Ú×ÙËÎÛ èòç 

Ú×ÙËÎÛ èòïð 
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




èòíòì Þ±«²¼¿®§ Ý±²¼·¬·±²­

       

           


 
     
    
             





          
         
      

       ß­ ¿ ¹»²»®¿´ ®«´» ·¬ ·­ »­­»²¬·¿´ ¬± ­»¬ «° ­³¿´´
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Ú×ÙËÎÛ èòïï 
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Ú×ÙËÎÛ èòïî 

Ú×ÙËÎÛ èòïí 

Ú×ÙËÎÛ èòïì 



w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ

èòíòë Ô±¿¼­

    
           
  
      

             
  
        

         
             
             
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 
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
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             

         
                


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 

 


          
     

 

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               


 

 

           




 





   ð ðìí ï ëò ò  ÓÐ¿


ìèðð 
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


           




 


 ã îñø ÷ øçòî÷

               



 

 

 ã øçòí÷

  


    
    

     
     

     
      

     
      

     
      

   








     

  


 




 


 
 


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  

          



            


 


         

          
 











  

   

                
  
 

  


 


   

   
   
   
   
   
   
   
   
   
   
   
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 


       
 

          




 




 

 
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



 






     



 


  






 

 


          





   øçòì÷

 

 



 
 


 



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 


         




           
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
           





    


  
    

 








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 




 






 


 
 




 ã ðòèë  ã ðòèë ï  øçòïð÷
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

 ã  ï øçòïï÷



 ã ðòèë ï ø÷ øçòïî÷



øçòïí÷



 ã  øçòïì÷



 õ  õ  ã  øçòïë÷
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øçòïê÷



øçòïé÷

 
      
   

 

 
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ï ã øçòïè÷



 

øçòïç÷




 

³·²  ðòðí ô ©¸»®» ³·² ã ®¿¬·± ±º ¬»²­·±² ­¬»»´ ¬± ¹®±­­ ¿®»¿ øçòîð÷

      




øçòîï÷

 
        


øçòîî÷

             




 



 


             
             
  

ðòèë                             º±® îè ÓÐ¿
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                
 

                



               




 


               

 

 

øçòîí÷

 
 





 


 
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


  

  


øçòîì÷




                 
         
              


 

øçòîë÷



 

øçòîê÷





øçòîé÷



·º   ðòï  ô ¬¸»²   ðòè  êðð ³³ øçòîè÷

·º   ðòï  ô ¬¸»²   ðòì  íðð ³³ øçòîç÷

 


øçòíð÷

       


  ô








 






 
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
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
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
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

½±¬
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 


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
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ò
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 

 




            
          
 

 

 
     


         
 

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 
 


øçòíï÷

øçòíî÷

 

 


   
 

       


 î î
ï

   î
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

øçòíí÷

øçòíì÷



øçòíë÷

          





øçòíê÷



øçòíé÷



øçòíè÷



øçòíç÷

 
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         
         
         
         
         
         
         
         
         
         
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         
         
         
         
         
         
         
         
         
         


 
 
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 

 





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


          

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
 
 
 

         Ó·²·³«³ Í°¿½·²¹

Þ¿® Í·¦»

13 51 51 63 63

16 54 56 70 70

19 57 68 76 83

22 60 78 82 96

25 64 90 90 110

29 72 101 101 124

32 81 114 114 140

36 90 127 127 155

43 108 152 152

57 143 203 203

¬¸» ´¿®¹»­¬ ±º

¬¸» »ºº»½¬·ª» ¼»°¬¸ ±º ¬¸» ³»³¾»®

ïî ¬·³»­ ¬¸» ²±³·²¿´ ¼·¿³»¬»® ±º ¿ ¾¿®

ðòðêîë ¬·³»­ ¬¸» ½´»¿® ­°¿² ´»²¹¬¸ 


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

  

 
 

 

 
     



 




³·² ò òï î
íððð
íð

ï î
çïëð íððð

íð
ìèê ³³

Ë­» ³³ ìçð

  ·²¬»®·±® îëð ð ìî ï ïò

·²¬»®·±® ³³îëð ð ìî çïëð çððð ìðêïò ø ÷ø ÷
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 

 

 


 

 

 
 
 

 

 

 

ÔÔóÌ®«½µ ã øîïìòî÷ øìòëéë÷ � øïìë÷ øìòí÷ ã íëêòìé µÒ ³

 

ÔÔóÌ¿²¼»³ ã øçëòëè÷ øìòëéë÷ ã ìíéòîè µÒ ³ò

 




íêðð
ïð éðð

íêðð
î

ô




ïð éðð
î

ëíëð
ô

³³

  ·²¬»®·±® ³³ ä ëíëð ³³îïðð ð ïî îïðð çïëð ïð éðð íîèéï ïò ø ÷ø ô ÷

Ë­» íîèé ³³·²¬»®·±®

íîèé
î

Ë­»  ³³»¼¹» ïèðð
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µÒ ³î

µÒ ³î

Ü»­·¹² Ì¿²¼»³ Ý±²¬®±´­
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 

ÔÔóÔ¿²» ã  ã çéòíî µÒ ³

 

 





  
 

 

 

   

   

   

   

   
 
 

 




 
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   

   

   

   

   
 

 
 

  


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 
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
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 
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


             

  



  




  
 


     



   

 



ïêèð ³³



w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ

¬±° ã 

â  øßßÍØÌÑ ëòïìòïòí÷

 øßßÍØÌÑ çòéòîòì÷



¾±¬ ã  â ïìð ³³ øßßÍØÌÑ ëòïìòïòí÷

â  øßßÍØÌÑ ëòïìòïòí÷

 

 

 
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 
    
 

 

 

              







 
 

          
            


 



 



 


 ã ðòçëå  ã ðòçëå  ã ïòðëå ¿²¼  ã    ã ðòçë øßßÍØÌÑ ïòíòî÷



 ã ïòðå  ã ïòðå  ã ïòðå ¿²¼  ã    ã ïòð øßßÍØÌÑ ïòíòî÷

 

ÜÝ ã ðòç ¢ ïòîëå ÜÉ ã ðòêë ¢ïòëðå ÔÔ ã ïòéë

  
 


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 

 

    


 

 
 


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


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 







 

         







 





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     


 


 

 ã ïïôìêê ³³îô  ã ïîêè ³³




       

 ã íééî õ øêîçë � íééî÷øðòðíñðòðé÷ ã ìèëí µÒi³

 ã ïíêë õ øïêðê � ïíêë÷øðòðíñðòï÷ ã ïìíé µÒ

 

 
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   
    

 
   



 
  



 

 ã øïï ìêê÷øìîð÷ ã ì èïë éîð Ò

            


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 



  
 







 


  

 ã îíç ³³ â  ã ¬±° ã îïð ³³ ÑòÕò





 


 



 
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
 



¹ ã øîìîé÷øîïð÷ õ øïêèð � îïð � ïéð÷øîçï÷ õ øïîêè÷øïéð÷ ã ï ïðí ëíð ³³î

 







 

         



³¿¨ ¼«» ¬± º¿¬·¹«» ´±¿¼ ã ðòéëøðòêïç÷øéëé÷øï õ ðòïë÷ ã ìðì µÒó³
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


³¿¨ ã êì ÓÐ¿



³·² ¼«» ¬± º¿¬·¹«» ´±¿¼ ã ðòéëøðòêïç÷ø�ëçè÷øï õ ðòïë÷ ã óíïç µÒó³

           
 


³·² ã �éòð ÓÐ¿



³¿¨ � ³·² ã êì � ø�éòð÷ ã éï ÓÐ¿



éï ÓÐ¿ ÑÕ



 
      







    
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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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       
       

       
       

       
       

       

 

 

        

        
        
        
        
        






















      
     

      
     

      
     

      
     

      
     

º º º º º°Ì °ÛÍ °ÍÎ °ÝÎ °Î

º º º º º º º°Ì °ß °Ú °ÛÍ °ÍÎ °ÝÎ °Î
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 

 

 







 


















       
       
       

       
       

       
       

       

 
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 

 
        


øïðòïì÷

øïðòïë÷

øïðòïê÷

   
  
                 


 
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 


 


 

 

             

      


 



 









    
   

    




  

   



   




 


  

 



  












ð êðò º½·

ð ëëò º½·

ð îë ï íèò òº½·

ð ëèò º½·

ð ìïëò º½·



w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ

     

    

  
             
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 

 

  
               


 

 

  

   


    


øïðòîé÷

 
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

øïðòîç÷

øïðòíð÷

øïðòíï÷

øïðòíî÷

   
  

            
    
 
 
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

øïðòíê÷
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 
            
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


ª
º½

ª
Ê Ê

¾ ¼
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øïðòìì÷



             

 

øïðòìë÷

            
                




øïðòìê÷



Ú±® Ê« ä øïðòìé÷

Ú±® Ê«  øïðòìè÷

 


      
          
  


 

øïðòìç÷

 

øïðòëð÷
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 

øïðòëï÷

  

øïðòëî÷

         
 
        

                


 


 
   
    
             
 

        
 
  


     


 



  




 
  

    



  

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








 
 
 
 
 
 
 
 
  

 
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 
 
 


 

  



¼ ã ðòðìÔ ã ðòðìøìè÷ ã ïòçî ³

  


Í³¿¨ ä î ¼ ã î øïòçî÷ ã íòèì ³




  
 


 



 

      


 

         
             

   

    
         


 

 

   


  

  
  
  
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


 

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 
            
          


 
 
      






  
 

 

 

 
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 
 

 

 

 
 



            
        

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 

 

 



    



 
 

øïðòëí÷

 

  

  
  

¹ »¹
¼

¹Ê Ê
»

Êø ÷ ø ÷
ò

ò ø ò ÷

·²¬»®·±®¹·®¼»® ·²¬»®·±® ¹·®¼»®

 ã ðòéðè ´¿²»­

ð êì
íèðð

ð êì
éêë

íèðð
ð èìî

· · ²Ï Î



w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ

              
            


øïðòëì÷

 

 



  

       

      
      
      
      

       
      
      
      
      
      

      








Ü Î × ð çëò
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

 


 
   

 



 













        

      
      
      
      

       
      
      
      
      
      




     







 














    
    
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

   



 
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




 

       

        
        
        
        
        

         
        
        
        
        
        

        
        
        
        
        

         
        
        
        
        
        

 

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 



øïðòéð÷

øïðòéï÷

           
     


ÑÕ

 

 













          

          
          
          
          
          

           
          
          
          
          
          

          
          
          
          
          

           
          
          
          
          
          




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


ÑÕ

 


 

      

 
 

 




 

 


 



 


 


 



  




          
          
          
          
          

           
          
          
          
          
          

          
          
          
          
          

           
          
          
          
          
          


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 


 




 

 






 


 




 

 




          
          
          
          
          

           
          
          
          
          
          

          
          
          
          
          

           
          
          
          
          
          





 




     

        

        
        
        
        
        

         
        
        
        
        
        

 
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 
            
           

 
             


 







































          
          
          
          
          

            
          
          
          
          
          

 




























       

        
        
        
        
        

         
        
        
        
        
        

 

  












 



  













           
           
           
           
           

            
           
           
           
           
           
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

   


           


 


            


 


 


 



 
            


 



           



 


 
   


 


 





Sauvageot, G. “Segmental Concrete Bridges.”
Bridge Engineering Handbook.  
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 

  
  
  
    
  
  

 
 
   


  
    
  
  


     
    

  
    
  

  
    
    
  

  
  


 
  

  
      
  
    


Ù»®¿®¼ Í¿«ª¿¹»±¬
Öò Ó«´´»® ×²¬»®²¿¬·±²¿´



w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ

 







              





   


              





              


   
         


       


             




  
            



          





   


 




     

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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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 
  

     

   


 

 
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 



               




        


  
      

           


  

      



             
            




       




           
           
           

 
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

       


 
 


 

 
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          


           


    


   
            




 

 

 


       


  



 

 




             



 



w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ

  







 


               

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

 

            

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     


    




w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ

 ""
 

  

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          







             
             



 

        

               
   


              
               




 

 


             






 
           

      





     

               
      
 





w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ

 




     








  

 

               







   
   


 
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 


 


         


 

 

 
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



             
            
       







        
    
         
        


 

 

            
          
              


 

 

 

 
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



   



 

 
                


       


     
   
              






    







      



 
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
     







 

 



w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ

 


             
             



   

  
                


 

 

 

 

 

            




               

   
     




              

 



w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ

   
             
          


 
     

               

        

   

 


           
           


 
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 





 

 



            



 
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 

 



w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ

 

 
  
             




 

 



 

 
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                  
 


 
  


 

 
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




  


                



             


  


          
          
             


 

 

         


      
       
        

 
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

                 

    

  

 
    


 

 
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


                


 





              


 

 


               
     






øïïòï÷


  
$  
  
"  
  





 

             
       
   



 


Î
Ì Û

½
¸



w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ




 



øïïòî÷


 
 
 
 
 




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


 

 

Ç Û Ì Ç
Ð
ß

Ó Ç
×½

Û ¿ Ì Ç ¾ Ç ¼ÇÇ
Û ¿ Ì Ç ¾ Ç Ç ¼ÇÇ

Î
Ó

Û½ ×%
óóóóóóóóóóóóã



w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ





 

 









 

       


    
               


 


   


 


 
 

 

 


         

    

            
    

    

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 


         



 

 




 
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

 










 
            



 

 

 


 

 

             



 



   


             




              


               
 

              
      

  

              

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 
 
   
           

 

 
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
            


       

                 
   


            





 

    
            

  
 
 

              
    


 
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 




 

 

 

   

  


 





 


 


 



 


 


 


 





  


 


 






 


 


 


 



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




 

     
                 
    




              
 

 

 

            




 

 

    


 

     
      



                  

             


       


 

 


 

 

 



w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ





 


          





     

  

               

 




            


 
  
 
 


  

 

               
  "       

       #          

   




 

            




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 






  


 

 

 
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          
           

       
       








    
 



 

 
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                


      







          

         




                 



 



w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ




                 


 

 
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 

              
        




             
               


 

           
 


 

 
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 

            






 

      
               



 







            


 
             


           
 



       


 

      
         





 


 
       
        
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






         

 


           
        
            




   

 


               


 

 


  

  
  
  
  
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              
              

              

 


 

 

 

 

 

 

 

       


 

  

           
           





       

          
               


 
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 


              










 

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 


  
    
     




w îððð ¾§ ÝÎÝ Ð®»­­ ÔÔÝ


                





 


 

  

              
             
             



 



           


        



 
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 


 
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