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Reliability analysis of wet-sprayed fiber reinforced concrete lining structure

within soft and weak rock mass using response surface method
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Abstract: Due to the diversity of the wet-sprayed fiber reinforced concrete lining structure physico-mechanical parameters and the
difficulty of the explicit expression of limit state failure function for concrete strength, the reliability analysis for the wet-sprayed
concrete lining structure is difficult to perform. The response surface method is proposed to calculate the reliability of the wet-sprayed
concrete lining structure. The calculation process is given.In the determination calculation of the rockmass and tunnel lining structure,
the nonlinear finite element method is used while the second order response method is used in the reliability analysis. As a case study,
the wet-sprayed fiber reinforced concrete tunnel lining structure for Ganzhou-Longyan Jinhuashan Railway tunnel in soft and weak
rockmass, the reliability analysis for the tunnel lining structure is performed using the method proposed. The numerical analysis result
shows that the reliability index for the wet-sprayed concrete tunnel lining structure is higher and the tunnel lining structure is in safe
state.
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Fig.1 Tunnel rockmass geology distribution
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Table 1 Tunnel rockmass geology description and
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Fig.2 Cross-section of tunnel early lining structure
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Fig.3 Tunnel lining structure reliability
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Fig.4 Rockmass plastic region distribution
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