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Abstract

The construction sector remains a major contributor to global emissions and
resource depletion because buildings and infrastructure are typically designed
for a single life. In a circular engineering context, this seminar presents
research that repositions structural engineering around resource efficiency,
demonstrating how performance-based assessment and targeted testing can
enable structures to deliver multiple lives. The seminar is structured around
three interlinked pillars of circular structural engineering: low-carbon, lean
design, and zero waste. Low-carbon is addressed through research-validated
material- and structural-level solutions, including low-carbon and waste-
derived materials and performance-based strategies for retaining and reusing
structural capacity. Lean design is presented as a performance-driven process
in which existing capacity is revealed rather than discarded; nonlinear analysis,
selective testing, and demand-capacity reassessment show that components
often retain significant reserve performance suitable for reuse. Zero waste is
framed as engineering for retention and reuse rather than end-of-life recycling,
illustrated through testing and requalification strategies for reclaimed
structural components and connections, including staged and repeat-use
testing that demonstrates safe redeployment.
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