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Abstract: This study comprehensively and deeply focuses on the field of construction engineering, and systematically
explores quality control and optimization management techniques. Thoroughly analyze the role mechanism of core elements
such as personnel, materials, machinery, methods, and environment throughout the construction process, and explore potential
quality hazards; deeply interpret various quality control techniques and optimization management strategies, and quantify
their effectiveness and reveal challenges through detailed case studies; furthermore, forward-looking response strategies are

proposed with the aim of laying a solid theoretical and practical foundation for improving engineering quality and achieving

sustainable development in the construction industry.
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