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Coupled fluid-mechanical analysis of Xiamen subsea tunnel
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Abstract: In order to verify the stability and rock cover of Xiamen subsea tunnel which is under design now. According to coupled fluid-mechani-

cal theorem, FLAC™( Fast Lagrangian Analysis of Continua in 3 Dimensions) numerical analysis for 4 profiles has been done along the longitudi-

nal of the tunnel. Based on original design of the tunnel, rock covers with a decrease of 4 m is considered in the numerical simulations. From the

—_

numerical results of stress distribution, displacements, plastic zones of rock mass and pore pressure distributions after excavation with rock cover
=]

decreasing 4 m, it can be concluded that the tunnel is stable even the rock cover of the subsea tunnel decreases 4 m compared to the original design
elevation. Some conclusions are obtained which are useful for the future construction and other rock engineering.
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Table I Mechanical parameters of rock mass
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Fig. 1 Sketch of tunnel section and positions of key points

around the tunnel( unit: em and degree)
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Fig.2  Sketch of geogical profile for the third axial and
tunnel position of original design( unit: m)
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Fig. 3 Distributions of the pore— pressure of the tunnel after excavation for 70 days( unit: MPa)
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Fig. 4  Principal distributions of stress of the tunnel after excavation for 70 days with lateral coefficient 0. 6( unit: MPa)
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Fig.5 Plastic zones of the tunnel after excavation with the axial line level raising 4 m
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Table 2 Displacements of crown and bottom of the tunnel after

excavation in different profiles (unit: mm)
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