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Experimental study on local scour protection of pile foundation
under wave and current action by sleeve
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Abstract: A sleeve installed around the vertical pile for reducing the damage of local scour to the stability of offshore struc-
ture was proposed. Local scour model tests were carried out in a wave—current flume. The scour processes and the develop-
ments of scour depth inside and outside the sleeve were recorded under various waves, current velocities, sleeve relative
heights and diameters. The topography of bed after scour was measured by a laser scanner. The difference of the form of scour
hole under various conditions was analyzed to study the main factors affecting the protective effects of sleeve. The results show
that the effect of sleeve protection is positive. The maximum scour depth inside the sleeve can be reduced by 70%, and the
maximum scour depth inside and outside the sleeve can be reduced by about 40% under the test conditions. The impact of the
sleeve height on the scour depth inside the sleeve is more significant than the diameter. The scour depth inside the sleeve de-
creases with the increase of the sleeve height. The diameter of the sleeve mainly affects the scouring outside the sleeve. When
the sleeve is buried protruding above the initial bed surface,the maximum scour depth outside the sleeve decreases with the
increase of diameter. As the sleeve height decreases, the diameter has less impact on the scouring outside the sleeve.
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A5 1.5 0.75 0 1 0.23 0.368 1.39 4.28 0.278 0.856 73.17 17.37
B1 1.5 -0.25 0.08 1 0.23 0.912 5.14 0.31 1.028 0.062 21.17 21.17
B2 1.5 0 0.08 1 0.23 0.912 4.20 4.99 0.84 0.998 35.58 23.47
B3 1.5 0.25 0.08 1 0.23 0.912 3.58 5.08 0.716 1.016 45.09 22.09
B4 1.5 0.5 0.08 1 0.23 0.912 2.28 5.52 0.456 1.104 65.03 15.34
BS 1.5 0.75 0.08 1 0.23 0.912 1.85 6.02 0.37 1.204 71.63 7.67
C1 1.5 -0.25 0.12 1 0.23 1.353 4.85 0.45 0.97 0.090 6.91 6.91
Cc2 1.5 0 0.12 1 0.23 1.353 4.10 4.06 0.82 0.812 21.31 21.31
C3 1.5 0.25 0.12 1 0.23 1.353 2.51 4.24 0.502 0.848 51.82 18.62
C4 1.5 0.5 0.12 1 0.23 1.353 1.82 5.13 0.364 1.076 65.07 1.54
C5 1.5 0.75 0.12 1 0.23 1.353 1.73 5.57 0.346 1.113 66.79 -6.83
D1 1.25 0.25 0 1 0.23 0.368 2.32 4.48 0.464 0.896 55.21 13.51
D2 1.75 0.25 0 1 0.23 0.368 321 0.58 0.642 0.116 38.03 38.03
D3 2 0.25 0 1 0.23 0.368 3.13 0.50 0.626 0.100 39.58 39.58
D4 1.25 -0.25 0 1 0.23 0.368 3.25 0.50 0.65 0.100 37.26 37.26
D5 1.75 -0.25 0 1 0.23 0.368 4.83 0.17 0.966 0.033 6.76 6.76
D6 2 -0.25 0 1 0.23 0.368 4.88 0.16 0.975 0.032 5.89 5.89
D7 1.25 0.75 0 1 0.23 0.368 0.88 4.69 0.176 0.937 83.01 9.56
D8 1.75 0.75 0 1 0.23 0.368 1.36 3.45 0.272 0.690 73.75 33.40
D9 2 0.75 0 1 0.23 0.368 1.46 227 0.292 0.454 71.81 56.18
El 1.25 0.25 0.08 1 0.23 0.912 2.48 6.30 0.496 1.260 61.96 3.37
E2 1.75 0.25 0.08 1 0.23 0.912 3.51 4.66 0.702 0.932 46.17 28.53
E3 2 0.25 0.08 1 0.23 0.912 3.40 4.61 0.68 0.922 47.85 29.29
E4 1.25 -0.25 0.08 1 0.23 0.912 3.84 3.51 0.768 0.702 41.10 41.10
ES 1.75 -0.25 0.08 1 0.23 0.912 5.78 0.28 1.156 0.056 11.35 11.35
E6 2 -0.25 0.08 1 0.23 0.912 6.13 0.27 1.225 0.054 6.06 6.06
E7 1.25 0.75 0.08 1 0.23 0.912 0.63 6.51 0.125 1.301 90.41 0.23
E8 1.75 0.75 0.08 1 0.23 0.912 1.83 5.63 0.366 1.126 71.93 13.65
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