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Excavation Method of Milling Excavator for Small Cross-
section Mudstone Tunnel
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Abstract

To address challenges such as rock mass softening, weathering susceptibility, water-induced instability, excessive excavation, high
safety risks, and severe dust pollution in small-section hydraulic mudstone tunnels, this study develops a milling excavator method
for tunnel construction based on practical experience from Qinghai’s Yindaji-Huangjiang West Canal Tunnels 33#,36#, and 37#. The
innovative approach employs modified milling heads for mechanical excavation, combined with full-face staged excavation and real-
time support systems. Key advantages include minimal rock disturbance, high formation accuracy, enhanced construction safety,
reduced dust emissions, and streamlined workflow. Field applications demonstrate that tunnel over-excavation is controlled within
Scm, monthly average progress rates significantly improved, and shotcrete over-consumption rates substantially decreased. The
project delivers outstanding economic, social, and environmental benefits, providing reliable technical references for similar small-
section soft mudstone hydraulic tunnel excavations.
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