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Interaction between soil mass and bucket foundation
in suction sinking process of single bucket

WANG Geng-sun', KONG Ling-wei', YANG Jia-ling', SUN Dong-chang’, WANG Quan’
( 1. Key Laboratory of Rock and Soil Mechanics, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China;
2. Offshore Engineering and Technology Research Division of Drilling Technology Research Institute,
Shengli Petroleum Administration Bureau, Dongying 257017, China)

Abstract: The interaction between the soil mass and bucket foundation during the sinking process of a single bucket driven by
negative pressure is analyzed. The differential equation for the stress transfer in the sinking process of a bucket is established. The
relation of the greatest sinking depth of the bucket by itself weight with the weight of bucket, the vertical load, the geometric
parameters of the bucket, and the mechanical properties as well as the frictional strength between soil and bucket is obtained. The
effect of percolation during the sinking process is also considered, and the sinking depth and the negative pressure required are
determined.
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Fig. 1 The distribution of the forces on the bucket applied
by soil when the single bucket is under the vertical load
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Table 1 The sinking depth of a bucket by its weight

n 5/C) Lo/m
16 2.571

0.6 18 2.362
20 2.182

16 2.442

0.75 18 2252
20 2.088

16 2.324

0.9 18 2.152
20 2.001
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Table 2 The pressure p, needed above the soil column inside the bucket versus
the depth L of bucket inserting in mud(unit: kPa)

7 5 1) L/m
22 24 2.6 2.8 3.0 32 34 3.6 3.8 4.0 4.2 4.4
16 / / 86.1568 78.8796 71.5073 64.0398 564770 488191 41.0661 332178 252743 172357
0.6 18 / 857196 77.8203 69.8132 61.6982 534754 451447 36.7061 28.1597 19.5054 10.7433 1.8733
20 864378 779255 692925 605386 51.6640 42.6685 335522 243150 149571 54783 41213 -13.8417
16 / / 728945 735749 658237 579772 50.0356 419988 338668 256396 173173  8.8997
0.75 18 / 81.1727 643667 645085 56.0146 474128 387032 29.8858 209604 119273 2.7862  -6.4627
20 822698 733787 763052 552339 459804 36.6059 27.1107 174947 77578 -2.0999 -12.0784 -22.1777
16 / 842450 763052 682702 60.1401 519147 435942 351785 26.6676 18.0615  9.3602 0.563 8
0.9 18 85.1751 76.6258 67.9687 592038 503310 413503 322618 23.0654 13.7612 43491 -5.1708 -14.7986
20 78.1018 68.8318 59.4409 499292 402967 30.5434 20.6693 10.6743 0.5586 -9.678  -20.0354 -30.5136
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