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• 

Figure 2.10.4-1 
NUHOMS®-MP 197 cask 2-Dimensional Finite Element Model 

wi th Lid End Drop Boundary Conditions 

(.01 
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• 

Figure 2.10.5-1 
NUHOMS®-MP197 cask 2-Dirnensional Finite Element Model 

with Lid End Drop Boundary Conditions 

Co) 

Rev. 0 4/0 1 
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• 

Figure 2.10.5-2 
NUHOMS®-MPI97 cask 2-Dimensional Finite Element Model 

with Bottom End Drop Boundary Conditions 

Rev. 0 4/01 



  
       

  

   
 

  
  

  
 

 
 

  
  
  

 
 

 
  

 
       

 

  

       



  
       

  
   

  

  
  

  
 

 
 

  
  
  

 
 
 
 

  

 

 
 
 

  

       



  
      

  
   

 
  
  

  
 

 
 

  
  
  

 
 
 
 

  
  
  

 
 

 

  

        



  
      

  

   
 

  
 

  
 

 
 

  
  
  

  

 
    
  

 
  
  

 

  

       



  
       

  

       

       

  

 

 
 

 

 

 

 

 

      
   



  
       

  
   

     

 

 

 

    

           
   

  



  
       

  
  

      

 

 

     
   

  



  
       

  

   

  
     

 

 

 

  

       
   



  

   

 

       

    

       

       

     

     

   

        

       

   



 

    

  

               
             

         
         

                
                

             
                  

             
              
            

              
   

                  
            

               
            
               

                
                

 

                

       
        
         

          
          

     
     
        

  



    

             

               

                  

     

   

     

     

               

               

                  

                 

              

                    

              

   

    

     

       

       

     

     

    
  

  

      

     

   

   
  

       

           

  



         

 

 

          
   

                

   

              
               

                 
          

            

          

          

       

 

 

      
     

    

                

       

               
                 

                
             

                
    

  



    

     

   

                

            

               

                

                 

              

  

               

                 

                

                

               

            

     

   

              

  

    
  

  
  

  

    

                

               

                  

                 

              

  



 

 
 

                
                     

                 
 

 
     

    

                
              

              
               

         

 

             
               

              

   

               

            

    

            
            

                
     

    

                   
                    

  



                  
      

   
   

           

          
   

         

  

               

    

                  

                

               

            

     

               

                  

       

   

         

         
  

                      

  



     

    

               

     

                  
                

                  
                    

                  
                

                    
    

      

     

 

        
       

      
        

                  
                      

            

        
     

      
    

        

           

             

  



      

               
                  

                 
               

               
             

  

           

             

       

  



  

          

   

            

  

            

         

       

             

  

             

 

  



  
      

 

 

      
 

 
     

  



  
       

 

    

  



 

   

 

       

 
 
 
 
 

 

 

   
    

      
     

     
   

   

       
        

   

        
         

   



 

       

  

               
              

              
                   
            

                
                 

   

             
             

              
                

               

  

                
     

   
 

  

                
    

      

           

  

                 
  

   

  



    

               
              

             
               

                 
               

                 
                 

                 
             

                 
         

    

                  
                  

     

              
              

              
             

                 
                  
            

    

     
     
        

   
          

            

                  
                

              
     

                
                 

                  
              

  



                
                
         

                 
                

                  
               
   

                
              
               

            

            
                 
                 

              
             

     

                 
                   

                  
                 

    

              
              

               
                

       

  

                
               

  

              

  



         

                  
                 

                 
  

                  
                 

          

                
               

              

        
        

        
     
     

       
          

         
         

           

          

 

       

               
             

               
 

  



  

             

              

            
      

          

            
          

             
   

              

  



  

     

                   

           

  

         

           

          

   
           

           

           

         

           

          
            

          

          

        

          

         

         

         

   
            

 

           

            

        

    
         

          

 
          

                   

           

                     

             

          

               

  
            

  



  
       

                  
          

          
   

          

          

 
         

         

   
          

 
         

  
          

  

           

          

           

    

          

           

 
          

          

         

    
   

    

                 

 
               

              

     

  



  

       

 

         

  
   

 

 

 

 

  
  
  

  
  

  



 

          

     

  

  

        

  

  

 

 



 

   

 

      
     

    
     
      
           
          
       
           
         
    

   

       
     
              

        
              

        
              

        
              

        
          
          
          
          
          
          
         
             

    

   



  

    
      
      

        
    
     
      
     
      
    
       

       
       
    
         

   



 

     
   

  

             

                

              

                 

                

              

          

            

                

               

              

                

              

                

                

              

               

              

              

             

             

             

   

  



  

               

                
          

                

                  

                  
              

            
            

              

                 

                

        

             
                 

                   

                 

                   

                
                 

                  
                  

  

                

               

               

              
             

              

                 

                  

                 

                 

               
           

             

  



               

             

                   

                  

                     

                  

                   

                   

                 

                

                

           

           

               

                 

          

   

                

             

                 

                 

       

                

               

                 

              

             

       

                

    

   



       

  

                 
               

             
      

              
                

            
              

            
             

           

     

        

                 
                

             

              
    

                
              

                 
              

            
             

            
            

               

                  
        

        

  



                 

               

   

     

              

                

                 

              

                

             

              

                  

               

               

               

                 

               

               

                

                

                

             

              

  

      

                

                 

                 

                   

                

                

  

                  

              

             

                

    

  



      

              

            

            

             

                 

                 

              

   

              

                

             

                

                    

                    

                 

                

             

             

             

        

     

  

               

              

                

                 

                  

                

            

  



               

              

              

                

                

         

     
  

  

  

  

               

               

             

            

               

                  

                  

                    

               

          

         

                

       

                

                 

                

               

                

               

  



                

        
      

      

   

                 
              

 
      

 

               
                

          

    

                  
               

                    
              

   

     

                  
                   

                 
                  

                  
                  

               

            
   

            

           

  



     

                    

                 

            

           

     

            

              

    

               

               

                     

            

       

                    

     

              

              
   

                 

        
  

              

              

  



       

          

     
         

            

     
         

              

 
 

  

     

        
         

              
               

     

         

     
   

                   

                

                 

              

  



      

              

               

 

          

          

 

   
 

              

          

          

  



    

         

       

                

                    
               

           

        

      

  

        

         
  

                

              

  



       

         

                 

               

            

              

                

                

             

         

   

    
   

     

        
   

     

      

              

    

                 

                  

                   

                

                  

       

                   

               

                 

                 

                  

                 

                   

   

      
   



       

               

              

                 

               

                   

                

               
                  

                   

                 

               

                 

                   

            

       

                

                  

              

               

               

                

        

               

                

               

                 

    

   

                 

                

               

               

              

                

         

  



                

               

                

             

              

               

   

                 

                  

                   

                 

   

       

                

               

               

                

               

                  

        

         

         

      

        

                   

                  

         

  



  

               

               

                  

               

                 

                

                 

       

              

                

                

            

                

         

                

          

                 

                 

             

     

      

           

        

                

     

      

     

  



    

                    

                

             

               

        

  

                     

                

          

                

           

              

                  

                  

         

  

                 

              

            

            

               

                  

               

                

                 

                  

               

  

              

               

                

               

             

  



                   
                   

                 
              

               
               
              

                
              

                
                

                 
                   

                 
                 

   

                
               

               
              

             

                 
         

                
               

               
          

                 

               

            

                   
                 
           

  



   

                   

             

    

                  

                 

                 

                   

               

           

    
   

     

           
    
      

                 

                  

  

              

                     

    

           

      

 

      
    

        
    
     

     

  



                 

                

                 

                  
  

                

         

          

 

   

  

     

          

 

     
 

  
 

     

          

 

     

  

   

  



                    

          

   

                

               

                  

                   

                 

                   

                       

            

                 

                 

          

   

                

    

               

                  

         

                 

 

    

                

                

         

  



                 
                 

    

 
   

    

  
 

     

         

            

               
              

   

  

         

     
 

  

               
                  

  

                   
                   

                

                 

           

  



                

                    

                  

                

                

                

               

                 

             

                 

            

                

                

              

              

       
     

                  

    

   

                

           

  

   

                    

    

    
  

            

  



                 
               

                
                 

                
          

  

               
                

        

                 
    

                 

          

         

   
 

                 

          

                

                 
             

          

                   
   

     
   

         

  



  

     

              

             

    

            

         

       

  



   
      

  
   

  

Table 2.lO.8 -1 

Mechanical Properties of Wood and Wood Adhesive 

Minimum Properties of Adhesive 

Shear Strength by Compression Loading 2,800 1b in-k [1] 

Shear " Strength by Tension Loading 340 lb in-k [1] 

Properties of Heavy Balsa (lO-12lb ft- j
) 

Shear"Strength Parallel to Grain 315-385 psi max. [2] 

Tensile Strength Perpendicular to Grain 140-160 psi [2] 

Properties of Redwood 

Shear Strength Parallel to Grain 940psi [3] 

Tensile Strength Perpendicular to Grain 240psi [3] 

"Table 2.lO.8-2 
Typical Wood Material Properties 

Property High Density Balsa Redwood 

Density lO-12lb ft-j 18.7-27.5Ib ffj 

Parallel to Grain 

Crush Stress 1560-20lO psi 5000-6500 psi 

Locking Strain 0.8 0.6 

Unloading Modulus 32,000 psi 1,247,00Op_si 

Locking Modulus lOx (max. crush stress) 10 x (max. crush 
stress) 

Perpendicular to Grain 

Crush Stress 300-420 psi 750-975 psi 

Locking Strain 0.8 0.6 

Unloading Modulus 32,000 psi 1,247,000 psi 

Locking Modulus 10 X (max. crush stress) 10 x (max. crush 
stress) 

Rev. 0 4/01 



  

           
    

      

       
    

    

     

     

       
   

       
   

       
   

       
   

       
   

       
   

       
    

       
  

       
   

     

     
    

      

  



  
           

    
      

       
   

   
  

      
    

 
       

       
       
      

  



  

           
    

      

        

    

    

     

     

      
   

      
   

       
   

      
   

       
   

      
   

       
   

       

   
       

   
     

     
 

       

  



  

           
    

     

       
   

  
 

     
   

 

      

      

      

     

  

 
 

  

 

 
 



  
        

  
         

  

      

            

    

    

    

    

    
  

      

            

    

    

    

   

  

      

            

    

    

    
    

    

    
 



  

         

  

      

            

    

    

    

    

    

    

    

  

         

  

      

            

    

    

    

    

    

    

    

    

  



  
        

      

            

    
    
    
    
    
    

  
         

  
      

            

    
    
    
    

 

  

 



  
       

  

Table 2.10.8-13 
Maximum Inertial g Load During One Foot Drop 

Impact Maximum g Load During First Impact, 

Angle, Maximum Wood Properties 

1 foot Axial Transverse 

Drop CG Top Bottom CG 

90° 10 0 0 0 

60° ·5 1 3 2 

0° 0 24 24 24 

Impact Maximum g Load During First Impact, 

Angle, Minimum Wood Properties 

1 foot Axial Transverse 

Drop CG Top Bottom CG 

90° 7 0 0 0 

60° 5 1 2 2 

0° 1 18 17 17 

Rev. 0 4/01 



  
         

     
 

      

     
           

 
      

    
      

        
        

   
         

        

     
           

 
       

    
      

  



Figure 2.10.8-1 
Impact Limiter Geometry 
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Figure 2.10.8-2 

ADOC Computer Model for NUHOMS®-MP197 Transport Package

Rev. 0 4/01
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Figure 2.10.8-3 
Geometry of Packaging 

(1- 0) 
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Figure 2.10.8-9 
Strain Computation for Crush Pattern I 
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Figure 2.10.8-10 
Strain Computation for Crush Pattern II 
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Figure 2.10.8-11 
Strain Computation for Crush Pattern ill 
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