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Experimental Study on Sediment Flushing and Siltation for
Ultra-large-span Bottom-hinged Sector Gates
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Abstract; To address the sediment siltation issue of ultra-large-span ( single-gate clear width of 62 m) bottom-hinged
sector gates at the Inner Harbor A-Ma Barrage floodgate in Macau, a systematic study on the laws of sediment flushing
and siltation, as well as control strategies, was conducted under varying conditions of sediment thickness, external hy-
draulic head, and tidal levels. The work utilized both a 1:20 overall single-gate physical model and a 1:5 locally en-
larged model for siltation and flushing experiments. Tests covered typical operational scenarios including horizontal
flushing, oblique flushing, and tidal-range self-flow flushing, focusing on the influence of sediment thickness, hydrau-
lic head, and operation duration on sediment removal effectiveness. The results indicate that sediment thickness is the
dominant factor affecting flushing efficiency. Thin-layer siltation ( <10 cm) can be removed by conventional external
hydraulic flushing, whereas thick siltation ( =20 ¢m) requires high-head flushing combined with mechanical dredging.
A hydraulic head of 50m yields optimal flushing efficiency within 7.5 ~ 10 minutes. Tidal-range self-flow flushing can
assist in scouring shallow sediment when the tidal range AH=1.0 m, but cannot replace external hydraulic or mechan-
ical dredging. Based on the experimental results, a maintenance strategy of "regular shallow-layer external hydraulic
flushing + centralized mechanical dredging" is proposed, along with recommendations for the configuration and opera-
tional parameters of the flushing system.

Keywords: tide barrier; bottom-hinged sector gate; scouring and siltation experiment; desilting efficiency;

physical model; sediment management
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