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Study on the Characteristics of Sediment and Its Impact on Blockage
at the Inlet of Desilting Tunnel
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Abstract

Generally speaking, sedimentation reduces the internal space of desilting tunnel, which in turn
increases the water flow velocity and pressure, posing potential threats to the structural safety
of the tunnels and raising the risk of the facilities. Sediment accumulation reduces the effective
cross-sectional area of the waterway, which may lead to a rise in water levels in nearby areas,
increasing the risk of flooding, especially during heavy rains or flash floods. As sediment
accumulation increases, the effective cross-sectional area of the desilting tunnel decreases,
reducing the water flow area and affecting the waterway's smoothness, thereby increasing the
possibility of water flow obstruction and blockage. This experiment uses two different
concentrations of sediment to conduct tests. At a reservoir water level of EL.1005m, with the
desilting tunnel gate fully open, different sediment compaction conditions are laid in front of
the desilting tunnel inlet. The study explores whether the sediment cover exceeding the inlet
top elevation affects the opening and closing of the desilting tunnel and the discharge of
sediment-laden water. The sediment characteristics for the experiment are low compaction at
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300,000 ppm, equivalent to 1.01 g/cm=on-site, with a model movable bed particle size of
ds50=0.015mm. The other sediment characteristic is high compaction at 1,000,000 ppm,
equivalent to 3.37 g/cm3 on-site, with the movable bed sediment laid at an elevation of
approximately EL.987m. After conducting experiments with both sediment characteristics, it
was observed that in the tests with guide grooves at the desilting tunnel entrance, the low
compaction 300,000 ppm group showed sediment thickness at the model tunnel inlet ranging
from approximately 1.4 cm to 2.7 cm (actual 0.56 m to 1.08 m). In the high compaction
1,000,000 ppm group, sediment thickness at the model tunnel inlet ranged from approximately
1.5 cm to 3.4 cm (actual 0.6 m to 1.36 m). Furthermore, analysis of water samples taken at
different times showed that the sediment concentration in the outflow from the desilting tunnel
decreased over time, and no blockage occurred in either scenario.
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