Research Highlights
· The economic efficiency of a proposed UDD-based optimisation method is investigated using life-cycle cost analysis
· Total life-cycle cost is calculated as sum of initial cost and expected damage cost for optimised and code-based RC frames
· The expected losses due to structural and non-structural damage are calculated using probabilistic-based fragility analysis
· Optimum designs required up to 15% and 64% less initial cost and total life-cycle cost, compared to Eurocode-based designs 
· Optimised frames are shown to exhibit considerably less global damage under a wide range of earthquake intensities 

