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Nondestructive Testing Technology and Application of
Road Tunnel Lining Structure Diseases

Min Tian Xiaoping Wang Ming Lei Zhengzheng Tang Yawei Wen
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Abstract

Road tunnel lining structure defects refer to the collective term for various issues arising during construction or operation of the
integrated system comprising “initial support + waterproofing layer + secondary lining”, which bears structural load-bearing and
waterproofing functions. These defects typically occur behind the tunnel’s structural surface. Non-destructive testing (NDT) methods
must be employed to identify and determine their location and extent, followed by verification through borehole testing to confirm
the causes before implementing repair, sealing, or reinforcement measures. Based on literature review and practical experience, this
paper first elucidates the necessity of applying NDT techniques to detect tunnel lining defects, then explores specific NDT application
methods, aiming to provide scientific and effective guidance for the detection and treatment of such defects.
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