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Experimental study on scour volume from a cohesive bed by vertically submerged water jet
DONG Chuan-ming, ZHANG Min-xi, YU Guo-liang
(School of Naval Architecture, Ocean & Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: As an efficient and convenient method, water jet scouring technology has been widely used in deep
sea engineering.The scour volume from a cohesive bed under a vertical submerged jet scouring has been studied.The
contour embryo of scour volume was obtained by grouting method, and the scour volume of was evaluated by 3D
scanning technology. Through indoor test, the relationship among jet velocity, impingement height, scour time and
water content of mud sample and scour volume are explored: 1) Scour volume decreases with the increase of
impingement height.2) Scour volume increases with the increase of jet velocity.3) Scour volume increases with the
increase of scour time, but gradually tends to balance.4) With the increase of water content of mud sample, the scour
volume increases significantly. Finally, based on 54 sets of experimental data and dimensionless analysis, an
empirical formula of scour volume is obtained, which may provide a reference for water jet trenching and water jet
assisting pile installation in ocean engineering.
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3= o /(mes™) H/mm W4 /Pa IR 4 7./Pa Wi% t/min V/em
1 34
3 72

1 8.95 40 204.01 32.04 31.0
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1 44
3 90

2 8.95 40 204. 01 29. 06 32.0
5 116
10 160
1 56
3 115

3 8.95 40 204. 01 26. 48 33.0
5 142
10 182
1 78
3 130

4 8.95 40 204. 01 22.25 35.0
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10 224
1 86
3 152

5 8.95 50 204.01 18.96 36.5
5 210
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1 104
3 176

6 8.95 50 204.01 18. 25 37.5
5 238
10 292
1 118
3 224

7 8.95 40 204. 01 17. 08 39.0
5 294
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1 128
3 248

8 8.95 40 204. 01 16. 95 39.5
5 310
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1 140
3 266

9 8.95 40 204. 01 16. 46 40.5
5 338
10 406
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10 11. 00 40 308. 17 15.39 42.0
5 532
10 618
1 196
3 385

11 11. 00 50 197.23 15.39 42.0
5 492

10 586




.12 . K oiE L A2 2022
&R
B SRR JeRE i 5 FKHE
> =) . 1 1 » 3

5 Uy/(m-s™) H/mm WE19 r/Pa VIR J1 7. /Pa Wi% t/min Viem
1 182
3 358

12 11. 00 60 136. 95 15.39 42.0
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13 11. 00 70 100. 60 15.39 42.0
5 454
10 548
1 142
3 286
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20 10. 15 90 51.83 16. 08 41.0 3 218
21 10. 65 90 57. 06 16. 08 41.0 3 244
22 11. 15 90 62. 55 16. 08 41.0 3 272
23 11.75 90 69. 46 16. 08 41.0 3 298
24 12. 65 90 80. 51 16. 08 41.0 3 328
25 10. 15 90 51.83 14. 84 43.0 3 226
26 10. 15 90 51.83 14. 84 43.0 3 298
27 10. 65 90 57.06 14. 84 43.0 3 346
28 10. 65 90 57.06 14. 84 43.0 3 374
29 11. 15 90 62. 55 14. 84 43.0 3 398
30 10. 15 90 62.55 13.76 45.0 3 248
31 10. 65 90 69. 46 13.76 45.0 3 298
32 11. 15 90 69. 46 13.76 45.0 3 356
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33 11.75 90 80.51 13.76 45.0 3 414
34 12. 65 90 80. 51 13.76 45.0 3 474
35 10. 00 100 40.75 12.78 46.5 3 256
36 10. 55 100 45. 36 12.78 46.5 3 326
37 11. 60 100 54. 84 12.78 46.5 3 374
38 12. 10 100 59. 66 12.78 46.5 3 424
39 9.55 45 183.53 17. 86 38.2 3 184
40 10. 00 45 201.34 17. 86 38.2 3 218
41 10.75 45 232.55 17. 86 38.2 3 276
42 11. 50 45 266. 13 17. 86 38.2 3 342
43 12. 15 45 297.07 17. 86 38.2 3 422
44 8. 80 60 87. 66 24. 64 32.5 3 162
45 8.95 60 90. 67 24. 64 32.5 3 214
46 9.55 60 103.24 34. 64 32.5 3 280
47 8. 80 50 104. 32 22.15 34.0 3 252
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3 286

52 8. 80 45 74. 69 20. 08 35.0
5 362
10 406
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3 338

53 10. 15 50 65. 60 17. 44 36.5
5 412
10 468
1 112
3 238

54 8.95 40 40. 30 17. 44 36.5
5 322
10 384
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