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&l 1
Fig. 1

A /m [ [T [T —
'z 1.0 -1-2-3-4 5678 9-10-11-12

(a) PFHBIE (2021 451 H)

/m IR | |1 i ———
i/ A 10 -1-2-3-4-5-6-7-89-10-11-1

-

(b) thIRIHLIE (2020 4 8 1)
B2 EHRVLI T S I
Fig.2 Typical topography downstream of Cao’e River sluice

2021 AFEARTT IR I R (] 3) o, A R, 1) Se2e P2 35 v al i 4 kg/m®c B
TR R (18 4) o FEIME R, 3 Sk R vhdi I, RIS R e b g A T X3 {%{%ﬁﬁ}:@iﬁ{ﬁﬂom

e T RGBT, P i o 22 I A e v

DTG 15 T3 1 25 O I T X3, it k) B B A 45 TRk e g /b

2

e T V5% R, TR0 ) T T R = SR IR

— TR -

b/ (kg/m?)
o WA W

S o
2o~
I 7/m

[ =R SR o)
[N}

12-02106:00

00 18:00
H21 20T 0
- st 221
VFR] T S ASE RN v

Fig.3 Measured tidal levels and sediment concentrations
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of the tidal bore
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Analysis and prediction of the factors influencing the terrain under the Cao'e

River sluice gate

LIN Yinan"?, PAN Hong’, HU Chengfei"?, ZHENG Guodan"?, YANG Weijun®

(1. Zhejiang Institute of Hydraulics and Estuary, Hangzhou 310020, China; 2. Zhejiang Provincial Key Laboratory of Estuary and
Coast, Hangzhou 310020, China; 3. Shaoxing Cao'e River Basin Center, Shaoxing 312366, China)

Abstract: Since the completion of the Cao’e River sluice gate, problems related to scouring beneath the gate have been
significant, with three rounds of anti-scour reinforcement measures implemented successively. To clarify the patterns of
scouring and sedimentation beneath the gate and its main influencing factors, this study analyzed the impact of
Qiantang River tidal bore, sluice gate discharge, and prior terrain on the scouring and sedimentation processes. This
analysis was based on long-term empirical data, mathematical model results, and physical model experiment data. The
research indicates that: (1) The tidal bore of the Qiantang River causes significant sediment deposition beneath the gate,
with average monthly sedimentation reaching up to 2.2 m under no gate discharge conditions; (2) sluice gate discharge
constitutes the primary dynamic factor responsible for deepening the riverbed beneath the gate by unilaterally
transferring the sediment downstream. The relationship between gate discharge and the extent of scouring indicates that
greater gate discharge results in a more significant decrease in the deepest elevation point beneath the gate; (3) the prior
terrain beneath the gate also significantly impacts the extent of scouring and sedimentation. Under constant gate
discharge, a higher initial terrain results in greater scouring. Through multiple regression analysis, a predictive model
correlating sluice gate discharge and initial terrain with the extent of scouring beneath the gate was established,

providing a reference for the operation and anti-scouring measures of the sluice gate.

Key words: scouring; multiple regression analysis; Cao’e River sluice gate



	1 闸下地形冲淤特征
	2 闸下地形冲淤影响因素
	2.1 钱塘江涌潮的影响
	2.2 闸门泄水的影响
	2.3 前期闸下地形的影响

	3 闸下冲刷高程预测
	4 结　语
	参考文献

