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Construction Quality Control Driven by Digital Twins and Smart Equipment
Yuanging Yang
Shanxi Provincial Construction Decoration Engineering Co., Ltd.

[Abstract] During my residency at the Taiyuan Hydrogen Heavy—Duty Truck Assembly Line and Hydrogen
Exhibition Center project in 2004, I observed that simply increasing manpower and machinery failed to resolve
pipeline collision issues "'. Drawing on operational data from this project and over ten similar projects
undertaken by my company in the past three years, this paper reviews the practical challenges of deploying
digital technologies—such as BIM and the Internet of Things—in physical construction machinery. Notably,
during the electromechanical installation phase of the Shanxi Linfen Yichen Modern Urban Commercial
Complex, adjusting the parameter thresholds of CNC cutting machines raised the first—pass acceptance rate for
bracket installations from 75% to over 95% . Based on these findings, I distilled a quality control checklist
covering "Man, Machine, Material, Method, and Environment." This study aims to provide frontline project
teams with a practical, experience—based operational manual—moving beyond purely theoretical discourse.
Finally, the paper envisions the daily operations of future "Smart Construction Sites," charting a clear and
tangible pathway for the industry's digital transformation.
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