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Abstract

Against the dual backdrop of China’s “dual carbon” strategy and accelerated affordable housing supply, this study develops an
integrated green construction system tailored for scenarios with cost constraints, tight schedules, and NIMBY (Not In My Backyard)
sensitivity. Leveraging life cycle assessment and digital construction platforms, we propose a full-chain low-carbon pathway
encompassing materials, processes, and waste management: Material-wise, a blend of 30% recycled coarse aggregates, 45% mineral
admixtures, and low-VOC coatings reduces embodied carbon per unit by 20%. Process-wise, coordinated implementation of
prefabricated construction, photovoltaic energy storage microgrids, and electric drive systems decreases energy consumption by 18%
while compressing nighttime noise exceedance duration to below 15 minutes monthly. Waste management utilizes 30% recycled
aggregates for subgrade layers and 15% recycled sand for masonry, achieving an 85% solid waste resource recovery rate. Case study
applications demonstrate an overall score of 85, with resource conservation and environmental friendliness contributing 90% and
88% respectively, validating the system’s replicability and quantifiable performance without exceeding budgetary constraints.
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