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Adaptability Evaluation of Joint Support Technology for Tunneling in Broken Rock Mass

Qin Jiankun
China Pingmei Shenma Group Co., Ltd. Mine No.11, China Henan Pingdingshan 467000

Abstract: To address support failure and surrounding rock instability during tunnel excavation in fractured rock formations
and enhance the compatibility of support technologies, this study conducted an adaptive evaluation of combined support
systems. By analyzing the geological characteristics and mechanical response patterns of fractured rock, a three-dimensional
evaluation framework integrating "geological conditions, technical parameters, and support effectiveness" was established.
Using a hybrid model combining Analytic Hierarchy Process (AHP) and fuzzy comprehensive evaluation, three common
support schemes—anchor mesh spraying, anchor cables, and U-shaped steel canopy—were assessed. The results demonstrated
that the anchor mesh spraying + anchor cables + grouting combined support system exhibited optimal adaptability in strongly
weathered fractured rock, with both support resistance and rock deformation control meeting engineering requirements. The
evaluation framework effectively quantifies technical adaptability levels, providing a scientific basis for optimizing support
solutions in fractured rock tunneling.
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