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Discontinuous Fracture Characteristics and Fractal Dimensions of
Groundwater Flow Section in Youngchun Waterway Tunnel
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To clarify the relationship between groundwater flow rate and statistical distribution of fractures
in Youngchun waterway tunnel, the fracture characteristics and fractal dimensions of groundwater
flow section were evaluated. The flow rate of 84,465m’/day was identified in fault, accounting for
about 70 percent of the total flow rate. The flow rate of 36,525m3/day was identified in joint,
accounting for about 30 percent of the total flow rate. The flow rate in the NATM section of
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sedimentary rocks increased with the fractal dimensions. The fractal dimensions determined in fault

or fracture zones show more positive relation with the flow rate than those in joint developed

Zones.
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Fig 1. Location of study area and the
waterway tunnel.
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Fig 2. A schematic illustration of the waterway tunnel in the study area.
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Table 1. Flow rate associated with fractures in

the tunnel.
(unit : ni/day)
Fracture  NATM TBM Total
fault 61,615 22,850 84,465
joint 35,680 845 36,525
sum 97,295 23,695 120,990
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