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Abstract

When the objects embedded in sea-floor are pulled, suction force acts on their bottom.
In submersible offshore structures, it is very important to reduce the suction force acting
on the spud bottom when it is about to get free from sea-floor. On the other hand, the suction
force can be used to increase the holding power as hydrostatic anchors.

The suction force in cohesive sea-floor may be generally larger than in sandy one, but
when sand is fine, the latter may be almost equal to the former.

In this study, we considered especially about the suction force and the skin frictional
force of cylinders embedded in fine sandy sea-floor, and found the experimental formula on
basis of seepage theory to estimate suction force and approximate formula to estimate skin
frictional force increased by suction force.
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Fig. 2 Detail of Pulling Test Apparatus
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Table 1 Dimension of Models
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MODEL (cm) | (cm) | (cm?)

CIRCULAR (1) 5.0 31.42 78.54

CIRCULAR (2) 7.5 47.12 | 176.71
TRIANGULAR 6.74 40.41 78.54
SQUARE 4.43 35.41 78.54
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Table 2 Characteristics of Experimental Sand

. Dry . Effective . . e Permeability
Sand Specific Densi Void i Uniformity Frictional °
an Gravity ( ;/ncsrl;g) Ratio Gr?rlr?tslze Coefficient Coefficient a:tm /zsgcc)
I 2.65 1.60 0.64 0.13 1.3 0.40 0.017
I 2.73 1.54 0.77 0.19 1.8 0.37 0.025
Table 3 Data Pertaining to Tests
T k 1%
Sand Model (cm) (cm) B/D o (C) (cm/sec) (cm/sec)
5 5 1.00 0.50 21 0.017 0.07~0.79
Circular(1) 5 10 0.50 0.58 21 0.017 0.07~0.77
15 0.33 0.63 21 0.017 0.06~0.74
1 Circular(2) 7.5 15 0.50 0.58 21 0.017 0.07~0.83
Triangular 6.74 15 0.45 24 0.019 0.07~0.79
Square 443 15 0.30 23 0.018 0.07~0.75
5 5 1.00 0.50 27 0.030 0.07~2.31
Circular(1) 5 10 0.50 0.58 14 0.022 0.11~2.63
5 15 0.33 0.63 27 0.030 0.02~2.11
7.5 5 1.50 0.46 27 0.030 0.07~2.21
I Circular(2) 7.5 10 0.75 0.53 16 0.023 0.11~2.08
7.5 15 0.50 0.58 27 0.030 0.07~2.16
Triangular 6.74 15 0.45 16 0.023 0.07~2.09
Square 4.43 15 0.30 16 0.023 0.07~2.15

®; Form Factor

K; Permeability
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T ; Temperature of Water V; Pulling Velocity
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Fig. 4 Correspondence between Phenomena
of Suction and Seepage
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