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Abstract : To address industry pain points in current concrete non—destructive testing, such as insufficient
accuracy, high rates of false positives/negatives, and poor universal adaptability, this paper
systematically reviews the working principles and engineering application scenarios of five mainstream
non-destructive testing techniques: rebound method, ultrasonic method, impact—-echo method,
electromagnetic induction method, and infrared thermal imaging method. It delves into the core factors
affecting non—destructive testing accuracy from four dimensions: internal material properties, external
testing environments, instrumentation and manual operations, and data processing and inference
models. The study identifies the heterogeneous structure of concrete, complex on-site conditions,
non-standardized operations, and limitations of traditional empirical models as the primary sources of
testing errors. Building on this analysis, comprehensive accuracy optimization strategies are proposed
across four levels: standardization of hardware operations, signal denoising and feature extraction,
multi-source data fusion, and artificial inteligence model development. The research provides
theoretical references and technical support for enhancing the quality and efficiency of non-destructive
testing for concrete structures, driving technological innovation, and standardizing engineering
applications. It holds significant practical importance for ensuring the structural safety of construction
projects and extending the service life of structures.
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