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Reconstruction of the Secondary Support System for Deep Roadways and Optimization of the
Full-cycle Cost

Shi Baolong
Dongtan Coal Mine, Yankuang Energy Group, Jining, Shandong, 273500, China

Abstract: In response to the problems of poor coordination, high cost, and weak adaptability in the secondary support
technology of deep tunnels, this paper, based on the theory of rock mass-support interaction, constructs a three-dimensional
dynamic support system of “geological classification - dynamic pressure control - intelligent monitoring”, and combines the
full life cycle cost management model and durable materials to achieve the coordinated optimization of technology, economy,
and environment. Practice shows that the optimized scheme reduces the deformation of the tunnel by 75%, lowers the support

cost by 22%, controls the floor heave rate at 92%, and extends the service life by 5 years, providing an integrated “safe -

economic - green” solution for the secondary support of tunnels under complex geological conditions.
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