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Siltation Issues in the Inlet Section of Channel Siphons and Optimization Strategies

Jingwei Li
Heilongjiang Agricultural Reclamation Survey and Design Research Institute Co., Ltd.
[Abstract] The inlet section of a channel siphon is a critical point where flow transitions from an open channel
to a pressurized pipe. When cross—sectional contraction, sediment—laden inflow, low—flow operation, and
debris—trapping structures interact, sediment tends to accumulate locally in the slow—flow zone before the inlet,
the transition section, the area in front of the screen, and the bottom of the pipe opening, thereby altering the
head loss and flow conditions at the inlet. Focusing on common operating conditions of siphons in irrigation
districts, this paper examines the section from the connecting channel upstream of the inlet to the beginning of
the downpipe. By analyzing local flow structures, particle settling conditions, and operational boundaries, the
study identifies four types of siltation mechanisms and proposes corresponding remediation strategies. It clarifies
the applicable conditions for anti—siltation parameters in the sedimentation zone, transition zone, grating zone,
and inside the pipe, thereby providing a basis for localized modifications and operational maintenance of existing
projects.
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