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Numerical Study on Local Scour Around Spur Dikes
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Abstract: The spur dikes are widely applied in marine and estuarine engineering projects, and its surrounding local
sediment scouring and silting characteristics directly affects the safety and stability of the project. Existing studies prima-
rily rely on physical experiments or empirical prediction formulas. lacking a deep understanding of the flow structure and
sediment transport patterns. Based on the software Delft3D, this paper presents a numerical simulation of the local sedi-
ment scouring and silting characteristics of spur dikes under clear water conditions and performs reliability verification.
The sediment scouring and siltation characteristics of single dam and spur dike are compared. The diversion characteris-
tics, local bed shear stress and local sediment scouring and siltation patterns of the spur dikes are analyzed, and the im-
pact of dam length and flow velocity is discussed. The results show that the when the spur dike spacing decreases by 40
m, the maximum dimensionless shear stress increases from 2. 56 to 7. 48. An increase of flow velocity further expands
the flow diversion range and the density of streamlines, with the maximum dimensionless shear stress rising from 3. 17 to
5.60; The increase is approximately 76. 7% , and the area percentage of high shear stress zones increases from 20. 27 % to
34. 44%. Additionally, when the spur dike spacing is reduced by 20 m, the maximum scour value at the dam head increa-
ses by approximately 45. 89% to 59. 92% ; When the flow velocity increases, the maximum scour value increases by about
13.41% , while the scour pit area expands and the sediment deposition area spreads. This study can provide theoretical
support for optimizzation design of spur dikes.
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Fig. 1 Calculation regions and boundary conditions for

the single dam and opposite groins
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Fig.2 Grid independence verification
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Fig.3 Comparison between experimental results and

simulation results of the pick-up dam
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