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Introduction
●Purpose

– To summarize the analytical basis for RAI-TR03-
016

– Comparisons of equivalent static results against 
those from the time history made on the same 
steel containment vessel model
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Equivalent Static Analysis Methodology
● Developed by Chicago Bridge & Iron

– Global acceleration applied as single mode 
deflection

– Local accelerations applied at each major 
penetration

– 3 separate analyses (combining global and local 
for X, Y, Z) combined by 100-40-40
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Critical Sections for Comparison
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Global Acceleration Profile
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Local Accelerations
● Developed in APP-MV50-S2C-009
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Global Acceleration Loading
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Local Accelerations (cont.)

Each penetration has 
a separate local 
acceleration load step

Throat region
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Local Accelerations (cont.)

Equivalent forces are 
applied to the ring 
section at the throat of 
each penetration
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Local Accelerations (cont.)

Local rotational 
acceleration about 
vertical axis

Each load scaled by 
rotation angle from 
axis – moment of 
inertia is higher at 
extremes
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Load Combinations
●Global accelerations are combined with local for 

each direction X, Y, Z
●As penetrations are located near the 90° azimuth 

– Radial load is combined directly with global Y
– Horizontal load is combined with global Z
– Vertical load is combined with global X
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Comparison of Stress Intensity 

Stress intensities around upper airlock 
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Comparison of Stress Intensity 

Stress intensities around lower airlock 
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Comparison of Stress Intensity 

Stress intensities around upper equipment 
hatch 
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Comparison of Stress Intensity 

Stress intensities around lower equipment 
hatch 
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Questions


