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Tab.1 Experimental conditions

T S, H/m T/s UJ/(m-s7') U, /(m-s') U/(m-s"") U, 0 KC Fr s/cm s/D
1 0 0 0 0.220 0 0.220 1.000  0.027 —  0.176 5.4 0.338
2 0 0.050 1.0 0.220 0.073 0.293 0.751 0.044 0.456 0.234 5.9 0.369
3 0 0.090 1.0 0.220 0.131 0.351 0.627 0.067 0.819 0.280 6.5 0.403
4 0.2 0 0 0.220 0 0.220 1.000  0.027 — 0.176 4.4 0.275
5 0.2 0.050 1.0 0.220 0.073 0.293 0.751 0.044 0.456 0.234 5.3 0.331
6 0.2 0.090 1.0 0.220 0.131 0.351 0.627 0.067 0.819 0.280 5.9 0.369
7 0.4 0 0 0.160 0 0. 160 1.000 0.014 —  0.128 0 0
8 0.4 0.050 1.0 0.160 0.073 0.233 0.687 0.031 0.456 0.186 1.4 0.088
9 0.4 0.090 1.0 0.160 0.131 0.291 0.550 0.054 0.819 0.232 1.9 0.119
10 0.4 0.130 1.0 0.160 0.189 0.349 0.458 0.084 1.181 0.279 2.1 0.131
11 0.4 0 0 0.220 0 0.220 1.000  0.027 —  0.176 3.5 0.219
12 0.4 0.050 1.0 0.220 0.073 0.293 0.751  0.039 0.456 0.234 4.6 0.288
13 0.4 0.070 1.0 0.220 0.102 0.322 0.683 0.054 0.638 0.257 5.1 0.319
14 0.4 0.090 1.0 0.220 0.131 0.351 0.627 0.067 0.819 0.280 5.5 0.344
15 0.4 0.110 1.0 0.220 0.160 0.380 0.579 0.081 1.000 0.303 5.2 0.325
16 0.4 0.130 1.0 0.220 0.189 0. 409 0.538 0.097 1.181 0.326 4.8 0.300
17 0.4 0.090 0.8 0.220 0.087 0.307 0.717 0.051 0.435 0.245 4.4 0.272
18 0.4 0.090 1.2 0.220 0.158 0.378 0.582 0.075 1.185 0.302 5.2 0.325
19 0.4 0 0 0.260 0 0.260 1.000  0.037 —  0.208 6.9 0.431
20 0.4 0.050 1.0 0.260 0.073 0.333 0.781 0.052 0.456 0.266 7.5 0. 469
21 0.4 0.090 1.0 0.260 0.131 0.391 0.665 0.077 0.819 0.312 7.8 0.488
22 0.4 0.130 1.0 0.260 0.189 0. 449 0.579 0.107 1.181 0.358 7.6 0.475
23 0.4 0.050 1.0 -0.220 0.073 0.293 1.497 0.039 0.456 0.234 3.8 0.238
24 0.4 0.090 1.0 -0.220 0.131 0.351 2.472  0.067 0.819 0.280 4.3 0.269
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TH S, H/m T/s UJ/(m-s7') U, /(m-s') U,/(m-s"") U, 0 KC Fr s/cm s/D
25 0.6 0 0 0.220 0 0.220 1.000  0.027 —  0.176 2.4 0.150
26 0.6 0.050 1.0 0.220 0.073 0.293 0.751 0.044 0.456 0.234 3.7 0.231
27 0.6 0.090 1.0 0.220 0.131 0.351 0.627 0.067 0.819 0.280 4.3 0.269
28 0.8 0 0 0.220 0 0.220 1.000  0.027 - 0.176 1.5 0.091
29 0.8 0.050 1.0 0.220 0.073 0.293 0.751 0.044 0.456 0.234 2.5 0.156
30 0.8 0.090 1.0 0.220 0.131 0.351 0.627 0.067 0.819 0.280 3.0 0.188
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Research on the influencing factors of scour depth around submerged

cylinder under combined action of wave and current

CHENG Yongzhou'*, LU Xing', WANG Wensen', HUANG Xiaoyun''*, XIA Bo'"*

(1. School of Hydraulic Engineering, Changsha University of Science & Technology, Changsha 410114, China; 2. Key Laboratory of

Water- Sediment Sciences and Water Disaster Prevention of Hunan Province, Changsha 410114, China)

Abstract; Submerged cylinders are widely used in marine construction. Local scour has a great impact on the
safety and stability of such buildings. In order to understand the scour characteristics of this type of building under
wave and current, a series of scour experiments were carried out in the wave- current flume. The model was
installed in a flat sand box in the middle of the wave-current flume, of which the surroundings were covered with
non- cohesive sand of median diameter 0. 22 mm. The water level is always set as submergence situation. The
condition of incident wave and current was changed to observe the local scour development process around the
submerged cylinder with various heights. The local scour depth was measured and recorded. A variety of
dimensionless parameters were applied to analyze the data and assess their influence on the scour. The result shows
that when KC number is fixed, the relative scour depth s/D increases with the relative flow velocity U, and Fr.
When Fr increases to a certain extent (Fr >0.80), s/D tends to be stable; when U, is in a fixed range, depth
s/D increases with KC number, and the growth rate gradually becomes slower. The submergence factor K, gives the

relationship between the scour depth of the submerged cylinder and that of the non-submerged one.
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