
Imperial College London

Critical: E6
All: small deformation

Scenario C

• The precast connection detailing had a significant impact, 

indicating a substantial reduction in resistance.
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2. Methodology

What is progressive collapse?

The loss of a support, such as a column, 
leads to disproportionately larger damage.

• M2: Analysing structure under removal of columns and 

ensuring damage will be limited. 

What is missing in the guidelines?

• Flexural action

Full-scale test data Numerical model

3. Results

Are the provisions of 

the guidelines 

sufficient?

How to include dynamic effects? What is the effect of connection detailing?

• Work done by the suddenly applied load  

(Pseudo-static)= Strain energy (static )

4. Conclusions

• Although M1 distinguishes only between peripheral and internal 

ties, damage location within peripheral frames was decisive.
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• Tensile force in the dowel bars reduces 

their shear capacity.
What is the effect of damage location?

• Three column-removal scenarios • Component-based FEM model 
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• The large ductility presumed in M1 (𝐷𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡/𝐿 ≈ 0.2) was 

not reached here. 

What is the design guidelines solution?

• Using these parameters, this research develops a modified 

design procedure that represents actual structural behaviour.

• M1: Prescriptive tying of structural elements, typically 

using reinforcement.

• Dynamic effects reduced load capacity by up to 50% compared 

to static resistance, with smaller effects at larger deformations.
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• Proper treatment of damage location in M1.

• Realistic deformation assumptions in M1. 

• Both M1 and M2 ignore or oversimplify dynamic 

effects of sudden support loss.

• Detailed guidance on precast connections.

1. Background
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