FINITE ELEMENT SOLUTION RESULTS

Results were generated with the finite element pr
Analysis Time Stamp: 11/22/2007 7:25:47 AM

GEOMETRY INPUT

Dimensions for Cylindrical Shell

Outside Diameter D= 14
Wall Thickness T= 5
Dimensions for Unreinforced Branch
Branch Diameter d= 7
Branch Wall Thickness t= .375
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OPTIONAL INPUT

Fillet Weld Size at Intersection =

Fillet Weld Size at Edge of Pad =

Mesh Density Setting = Standard M
Load Option : SIFs are calculated for loadings th
Boundary Condition Option : Top End of Header is

MATERIAL PROPERTIES

Material Properties for Parent and Branch:

Cold Allowable Stress = 20000
Hot Allowable Stress = 20000
Modulus of Elasticity = 29e6
Poisson's Ratio = 0.30
Thermal Expansion Coefficient = 6.5e-6
Ambient Yield Stress = 38000
Hot Yield Stress = 38000
Ambient Tensile Stress = 70000
Fatigue Curve = Low Carbon

STRESS INTENSIFICATION RESULTS

The following stress intensification factors are
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In-Plane Out-of-Plane Torsion Axial Pressure
SIF SIF SIF SIF SIF
FE-SIF 31.64 5.1 2.43 12,35 100
B31.3 106 3.83 1.00
B31.1 423 423 423
WRC 330 379 4.23 2.08

BRANCH FLEXIBILITY RESULTS

The following stiffnesses should be used in a pip
analysis of the intersection. The stiffnesses sh
at the surface of the branch/header or nozzle/ves
The general characteristics used for the branch p
given in the Geometry Input portion of this repor

Axial Stiffness [Ib/in.]

In-Plane Bending Stiffness [indb./deg]
(hut-of-Plane Bending Stiffness [indb./deqg]
Torsional Stiffness [in.db./deg]

ALLOWABLE LOAD RESULTS

Maximum

Individual

Oceuring
SECONDARY ALLOWABLES
Axial Force [Ib] G8450.54
In-Plane Moment [in-1k:] 220109.60
Out-of-Plane Moment [in-1k] 148964, 40
Torsional Moment [in-1h] 16616810
Pressure [psi] 83462
PRIMARY ALLOWABLES
Axial Force [Ib] 26181.8T
In-Plane Moment [in-1k:] 139696.40
Out-of-Plane Moment [in-1k] 55782.52
Torsional Moment [in-1h] 209427.30
Pressure [psi] 986.7T
NOTES:
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outplane and torsional moments, and the pressu

2) The Conservative Allowable Simultaneous loads
loads that can be applied simultaneously. A c
combination equation is used that typically pr
within 50-70% of the allowable stress.

3) The Realistic Allowable Simultaneous loads are
that can be applied simultaneously. A more re
combination equation is used based on experien
Research. Stresses are typically produced wit
allowable.

4) Secondary allowable loads are limits for expan
piping loads.

5) Primary allowable loads are limits for weight,
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
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Figure 2. Axial SIF Load Case

Figure 3. In-Plane Bending Load Case



Figure 4. Qut-of-Plane Bending Load Case



Figure 5. Torsional SIF Load Case



Pressure SIF Load Case

Fi gure 6.






