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Abstract: Waterproof rock tunnels have been constructed when it was necessary to reduce the impact on
the hydrological environment. This study performed case analyses of existing waterproof rock tunnels,
seepage analysis on the hydrological behavior and frame structural analysis for design of waterproof lining
to discuss the practicability of design and construction. The results of the case analyses show that the
appropriate choice of construction type by considering the construction conditions and the allowable level of
the hydrological environment enable the reasonable design. The results of the seepage analysis of the
waterproof—drainage coexistence tunnels indicate that measures such as a ground improvement, a curtain
grouting and installation of the appropriate drainage systems are required to ensure stability of tunnel
structure and to preserve the hydrological environment when the excavation disturbed zone has a relatively
high permeability. The possibility of rational design of the lining structure was also shown on the basis of

the relation between sectional shape and design water head.

Keywords: Waterproof rock tunnel, Hydrological environment, Lining structures, Waterproof structures,

Seepage analysis
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