
 

 

2.31 Project 4 
Getting ready for shells 

 
Team 6: Roberts, Schmidt 

Team 7: Sobhani, Wolf 
 

Due Wed, Nov 7 at 9:30 am 
 
Often when you deal with shell structures additional 
complications arise from the fact that the shell surface is 
not flat, and you need to account for initial curvature 
effects. In elemental beam theory you might have looked 
at the case of a curved beam; if you haven’t, I have 
attached at the end of this document a simple presentation 
of the theory.  
 
In Assignment 9, you have calculated the bending moment 
per unit dept, Mbend as well as the membrane axial stress,  
σm_axial at section B. Using the theory for curved beams in 
bending, evaluate the following additional quantities at 
section B: 

1. σb_axial(η): the profile of axial stress associated 
with the bending moment as a function of 
η: distance from the center line: the center line is 
at radius R+t/2 and does not correspond to the 
neutral axis (see theory). 

2. σ top_axial: the axial stress on the top surface (η = 
t/2): this is the superposition of σm_axial and  
σb_axial(t/2). 

3. σ bot_axial: the axial stress on the bottom surface (η = 
-t/2): this is the superposition of σm_axial and  
σb_axial(-t/2). 

 
 
 
Compare your theoretical predictions with the FE results.  
In order to obtain the profiles of axial stress across section B you will 
have to learn to use the Display Group Tool. Create a Display Group 
that contains only the left part of the U-channel; let’s say you call this 
display group Leftg. Use the Display Group manager to plot only the 
Leftg group. 
If you need help with this feature, stop by during office hours, or 
make an appointment to see me (e-mail).  
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Now you can obtain the stress profiles along η on 
section B by creating a path along the midplane.  
Obtain profiles for the axial and transverse shear 
stress along the path. Compare the FE and 
theoretical values. 
  Both teams should conduct this study and write 
a short report on the results. 
 
For the presentations, I would like to have: 
  
Team 7 (Sobhani, Wolf ) presenting and discussing Assignment 9 (stresses and forces at sections 
A and C) + showing the class how you create and work with display groups. 
Team 6 (Roberts, Schmidt) giving a brief overview of the theory for curved beams in bending, 
and discussing the results of the study on the forces and stresses at section B. 
 
 

 

 










