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Abstract

This study reveals the bottleneck of design decision-making optimization caused by the insufficient coordination between the
green building evaluation system and intelligent detection technology, and analyzes the constraint effect of structural safety check
and energy consumption verification mechanism on design parameter iteration. Based on the machine learning model, a material
durability prediction framework was constructed to significantly reduce the prediction error of concrete carbonization and metal
corrosion. A multi-objective optimization algorithm was developed to decouple the conflict between energy efficiency improvement
and cost control, and improve the efficiency of multi-objective equilibrium decision-making. The empirical results show that the
intelligent detection data inversely drives the repair of thermal defects in the envelope structure and the optimization of the airflow
organization of the ventilation system, and verifies the positive feedback effect of the evaluation system index on the design
correction. The research results construct a dynamic decision-making framework for BIM-IoT collaboration, support the real-time
interaction between specification iteration and design practice, provide a methodology for the deep integration of intelligent detection
technology into green building standards, and promote the industrial transformation of intelligent construction technology in design
decision-making.
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