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Cauchy 1823 – Differential Equation of Equilibrium of a Continuum 
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• SLS Conditions – limits on maximum deflection and possibly stress to keep within 

the fatigue limit of the material. 

• ULS Conditions – limits on load to avoid collapse (elastic and/or plastic).  Often 

undertaken member by member.   

• Utilisation = Demand/Capacity (Partial Factors on both Demand and Capacity). 

Should be less than unity. 

• Some structures governed by SLS others by ULS BUT generally the engineer 

should consider both conditions. 

• Structural demand comes from analysis in terms of stress resultants. 

• CFE can provide good and continuous displacements but generally rather poor 

stresses unless sufficient mesh refinement is conducted.  But how much is 

sufficient? 
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CFE Elements CFE Elements CFE Elements CFE Elements ––––    the Status the Status the Status the Status QuoQuoQuoQuo    
Low Fidelity: 

Order Displacement Stress 

Lower Linear Constant 

Higher Quadratic Linear 

Can you think of many practical problems where linear stresses represent the exact solution?! 

Hence the Basic Mesh (that mesh required to capture the geometry alone) is not normally 

sufficient for accurate strength predictions. 

 

The results from CFE models can leave the practising engineer in a predicament! 
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http://www.ramsay-maunder.co.uk/knowledge-base/glossary/hyperstatic-stress-fields/ 

 

http://www.ramsay-maunder.co.uk/knowledge-base/thesesdissertations/doctoral-thesis/ 
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http://www.ramsay-maunder.co.uk/knowledge-base/publications/yield-line-analysis-of-reinforced-concrete-slabs-is-the-10-rule-safe/ 

 

http://www.ramsay-maunder.co.uk/knowledge-base/publications/equilibrium-finite-elements-for-rc-design/ 
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ClosureClosureClosureClosure    
 

We (RMA et al) believe that EFEs have a useful role to play in practical engineering analysis: 

 

Essential for understanding how a structure works (load path, trajectories) 

 

Essential for safe design (avoidance of, for example, Sleipner) 

 

Essential for error estimation in CFE models (V&V with the current status quo) 
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