
 



 



 



Problem 
 

Input 
(What is required, independent variables) 

Process 
(Descriptions, formula, analysis) 

Output 
(Expected results, dependent variables) 

Loading 
Geometries 

Type of material 
Boundary conditions 

 
Torsion 

Shear and moment diagrams 
Flexure formula 
Bending stress 

Moment of inertia, moment of area 
Stress concentrations 

Shear formula 
Combined loading 
Pressure vessels 

Beam slope and deflection 
Plane stress transformation 

 
Strain transformation 

Buckling of column 
Energy methods 

Deformation  displacement, strain 
Stresses 

 
Design 

 
Input 

(What is required, independent variables) 
Process 

(Descriptions, formula, analysis) 
Output 

(Expected results, dependent variables) 
Loading 

Maximum strength 
Yield stress 

Allowable stress 
Safety factor 

 
Torsion 

Shear and moment diagrams 
Flexure formula 
Bending stress 

Moment of inertia, moment of area 
Stress concentrations 

Shear formula 
Combined loading 
Pressure vessels 

Beam slope and deflection 

Geometries 
Type of material 

 



Plane stress transformation 
circle 

Strain transformation 
Buckling of column 

Energy methods 
 
 
 


