
 
  FINITE ELEMENT SOLUTION RESULTS 
 
  Results were generated with the finite element pr ogram FE/Pipe®. 
  Analysis Time Stamp: 11/22/2007 7:25:47 AM 
 
 
  GEOMETRY INPUT 
  ------------------------------------------------- --------------- 
  Dimensions for Cylindrical Shell 
  Outside Diameter                   D =         14  [in.] 
  Wall Thickness                     T =         .5  [in.] 
   
  Dimensions for Unreinforced Branch 
  Branch Diameter                    d =          7  [in.] 
  Branch Wall Thickness              t =       .375  [in.] 
     

  
 
  
  OPTIONAL INPUT 
  ------------------------------------------------- --------------- 
  Fillet Weld Size at Intersection     =            [in.] 
  Fillet Weld Size at Edge of Pad      =            [in.] 
  Mesh Density Setting                 = Standard M esh Density 
  Load Option : SIFs are calculated for loadings th ru the branch. 
  Boundary Condition Option : Top End of Header is not restrained 
 
 
  MATERIAL PROPERTIES 
  ------------------------------------------------- --------------- 
  Material Properties for Parent and Branch: 
  Cold Allowable Stress                =      20000  [psi] 
  Hot Allowable Stress                 =      20000  [psi] 
  Modulus of Elasticity                =       29e6  [psi] 
  Poisson's Ratio                      =       0.30  
  Thermal Expansion Coefficient        =     6.5e-6  [in/in/°F] 
  Ambient Yield Stress                 =      38000  [psi] 
  Hot Yield Stress                     =      38000  [psi] 
  Ambient Tensile Stress               =      70000  [psi] 
  Fatigue Curve                        = Low Carbon  Steel 
 
 
 
 
  STRESS INTENSIFICATION RESULTS 
  ------------------------------------------------- --------------- 
  The following stress intensification factors are to be used in a 
  beam-type analysis of the piping system.  Inplane , Outplane and 
  Torsional sif's should be used with the matching branch pipe whose 
  diameter and thickness is given below.  The axial  sif should be 



  used to intensify the axial stress in the branch pipe calculated 
  by F/A.  The pressure sif should be used to inten sify the nominal 
  pressure stress in the PARENT or HEADER, calculat ed from PD/2T. 
 

  
 
 
 
 
 
  BRANCH FLEXIBILITY RESULTS  
  ------------------------------------------------- --------------- 
  The following stiffnesses should be used in a pip ing 'beam-type' 
  analysis of the intersection.  The stiffnesses sh ould be inserted 
  at the surface of the branch/header or nozzle/ves sel junction. 
  The general characteristics used for the branch p ipe should be as 
  given in the Geometry Input portion of this repor t. 
 
 

  
 
 
 
 
 
  ALLOWABLE LOAD RESULTS  
  ------------------------------------------------- --------------- 
 
 

  
 
  NOTES: 
  1) Maximum Individual Occuring Loads are the maxi mum allowed values 
     of the respective loads if all other load comp onents are zero, 
     i.e. the listed axial force may be applied if the inplane, 



     outplane and torsional moments, and the pressu re are zero. 
  2) The Conservative Allowable Simultaneous loads are the maximum 
     loads that can be applied simultaneously.  A c onservative stress 
     combination equation is used that typically pr oduces stresses 
     within 50-70% of the allowable stress. 
  3) The Realistic Allowable Simultaneous loads are  the maximum loads 
     that can be applied simultaneously.  A more re alistic stress 
     combination equation is used based on experien ce at Paulin 
     Research.  Stresses are typically produced wit hin 80-105% of the 
     allowable. 
  4) Secondary allowable loads are limits for expan sion and operating 
     piping loads. 
  5) Primary allowable loads are limits for weight,  primary and 
     sustained type piping loads. 
  
 
 
 
 
  FINITE ELEMENT PLOTS 
  ------------------------------------------------- --------------- 
  Figure 1.   Finite Element Model 
  Figure 2.   Axial SIF Load Case 
  Figure 3.   In-Plane Bending SIF Load Case 
  Figure 4.   Out-of-Plane Bending SIF Load Case 
  Figure 5.   Torsional SIF Load Case 
  Figure 6.   Pressure SIF Load Case 
 
 
 
 
  Figure 1.  Finite Element Model    
 

  
 
 



 
  Figure 2.  Axial SIF Load Case    
 

  
 
 
 
  Figure 3.  In-Plane Bending Load Case    
 



  
 
 
 
  Figure 4.  Out-of-Plane Bending Load Case    
 



  
 
 
 
  Figure 5.  Torsional SIF Load Case    
 



  
 
 
 
  Figure 6.  Pressure SIF Load Case    
 



  
 


