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Abstract: A proposed water transfer tunnel will be excavated with tunnel boring machine (TBM) in the surrounding type 111

rock. The shotcrete and reinforced concrete segment serve as the initial support and permanent liner, respectively. T he consider

able internal and external water pressures are loaded on the liner, with the water head values of 110 m and 200 m, respectively.

In this paper,in consideration of the contact relationship betw een segments, the contact relationship betw een segment and sur

rounding structure, and the cooperative working performance of reinforcement bars and concrete, the stress deformation charac

teristics of the liner under high water pressures are analyzed using the finite element method. The results show ed that the exter

nal water pressure is the decisive load for the design of tunnel liner, and t herefore a sim plified model of segment liner design w as

proposed. The results suggested that it is feasible to use the reinforced concrete segment as tunnel lining under the conditions of

the surrounding rock, support, and water pressure shown in the study.
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Fig.1 FEM mesh of segment lining and surrounding structures
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Fig. 2 Circumferential reinforcement of segment
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Fig.3 The displacement vector of segment under

the internal water pressure (unit: m)
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Fig 4 The contact pressure between segment

and surrounding concrete (unit: Pa)
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Fig. 5 The circumferential stress of segm ent

under the internal water pressure (unit: Pa)
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Fig. 6 The circum ferential stress of segment under
the external water pressure (unit: Pa)
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Fig.7 Variation of contact pressure of segments joints

with the increasing of external water pressure
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Fig. 8 Variation of segment displacement with

the increasing of external water pressure
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Table 1  Comparisons of stress and displacement of two lining models
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