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Abstract: The composite lining is a new type of water conveyance tunnel lining structure that can with-
stand high internal pressure but may be damaged due to fault dislocation when crossing the fault zone.
Therefore, it is of practical significance to analyze the damage evolution of composite-lined water con-
veyance tunnels passing through reverse faults. By considering multiple loads and the separation mode
between different structural layers, a three-dimensional finite element model of composite-lined water
conveyance tunnel-fault was established to study the damage evolution process of composite lining
structures under different dislocation displacements of reverse faults, and to quantitatively assess the
damage status. The numerical results show that the damage to composite lining structure under the ac-

tion of reverse fault is divided into three stages: shear damage, tensile damage, and failure damage.
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The failure of the steel tube at the sidewall of the sliding surface arch under the coupling effect of bend-
ing instability and local buckling is the final failure mode of the composite lining structure, the damage
range and sliding surface extend to the two plates in the “X” distribution. Due to differences in the
properties and bonding properties of different materials, the fault action leads to the detachment phe-
nomenon between different structural layers, and the detachment distance is positively correlated with
the dislocation displacement. The separation between concrete and the steel tube differs from the con-
tinuous distribution between concrete and surrounding rock, which is mainly concentrated near the
steel tube stiffener. The steel tube reduces the risk of internal water leakage caused by concrete crack-
ing, enhances the resistance of composite lining structure to fault dislocation, and improves the safety
margin of water conveyance tunnel structures.

Keywords: composite lining; water conveyance tunnel; reverse fault; finite element model; damage
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Fig.1 Diagram of composite lining structure
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Fig.2 Three-dimensional finite element model
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Fig.3 Fault dislocation displacement loading
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Fig.11 Strain curves and axial strain profile of steel tube in

different directions
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