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Numerical study of river sediment venting during flood from the reservoir of
dams (case study of Rudbar dam)

Meysam Fazeli *!
Raheleh Ghomi?
Abstract
Sedimentation in dam reservoirs is known as crucial factor of reducing dam
operating life-time. Decreasing reservoir capacity, disorder in dam operation,
blockage and corrosion of intake structures, drain valves and increase costs
of maintenance are the main undesirable effects. Turbidity current during
flood time as a significant reason of sediment deposition near dam body, is
highly complicated phenomenon and hard to comprehend. In this study, the
density current has been simulated in Roudbar Lorestan dam reservoir by a
3D numerical software, Mike3. The principal objective of this modelling is
to answer how much gravity current concentration can be vented during flood
time from bottom outlets in order to decrease sediment deposition near dam
intakes. Moreover, arriving time of turbidity current to dam intakes must be
estimated precisely to regulate intake discharge for approaching to optimal
operation condition. Simulating scenarios have been designed to calculate
and evaluate how much sediment mass can be vented from bottom outlet to
save more volume capacity in reservoir when flood with various return time
period occurs. In defined scenarios, part of the flood passing over spillway
can be discharged from bottom outlets to evacuate fine grain sediments when
gravity current reaches near dam intakes. It means that dam's normal level
cannot be decreased during sediment venting to maintain electricity
production potential. The results show that the higher return period of flood,
the much more sediment discharge efficiency where efficiency has been
defined as the mass of discharged sediments to the mass of incoming
sediments. The maximum efficiency of sediment venting occurs in the flood
with 20-year return period and reaches a peak at 17%.
Keywords

3D simulation, Sedimentation, Turbidity current, Sediment venting, Venting
efficiency, Roudbar dam
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