IREFEREEIE - $£10% - £03H - 2026 £02 A  DOL: https://doi.org/10.12345/gcjsygl.v10i3.37363

Optimization and Application Research of Nondestructive
Testing Technology for Road Bridge Foundation

Lang He

Chengdu Engineering Testing Co., Ltd. China Railway Second Survey and Design Institute, Chengdu, Sichuan, 610051,
China

Abstract

The safety of road and bridge foundations directly impacts the structural stability and service life of engineering projects. Traditional
destructive testing methods have limitations during construction, often causing structural disturbances and data distortion. Non-
destructive testing (NDT) technology, with its high precision, continuity, and traceability, has become a key development direction
for foundation inspection. This study focuses on road and bridge engineering, conducting systematic analysis from three aspects:
detection mechanisms, method optimization, and intelligent data application. Through comprehensive research on mainstream NDT
methods including acoustic waves, geophones, and static cone penetration tests, a multi-source data fusion and error correction model
was established, creating a dynamic detection system for complex geological conditions. The study demonstrates that employing
multi-frequency signal analysis, artificial intelligence recognition, and real-time data inversion technologies can significantly enhance
the accuracy and stability of inspection results. The proposed optimization approach holds significant importance for advancing
standardized and intelligent applications of NDT technology in transportation infrastructure.
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