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Holding Force of Suction Anchor on Sandy Sea-Floor in Marine Use

Reisaku INOUE and Masami IWAIl

Abstract

The many kinds of anchors have been developed and used to moor ships, floating

ocean structures, buoys etc. on the sea.

The need of anchors to be useful for salvage, construction and dredging operation on

the ocean floor has been recognized. Because these anchorage systems are not permanent

and require a high degree of mobility, the frequently used dead weight anchors are imprac-

tical as well as inefficient.

The suction anchor expounded in this paper is especially useful for short-term an-

chorage because it has a large ratio of holding force to anchor weight.

When a suction anchor is placed on a sea-floor and the pump is turned on, the water

within the suction anchor is drained off and the pressure in anchor cavity is decreased

below the ambient water pressure of suction anchor. Therefore, the seepage flow is

caused in sand layer of sea-floor. In suction anchor, the excess pore water pressure and

the effective stress in sand increased by .this seepage flow are principally used for the

pulling resistance.

The pulling tests using suction anchor models have been performed to study the cha-

racteristics of the holding force of suction anchor in sandy sea-floor. In this tests, the

anchor diameter, the skirt length, the pressure in anchor cavity, the direction of pulling

force and the kind of test sand have been varied.

As the results of the tests, we could estimate the values of the holding force of suc-

tion anchor in sandy sea-floor and consider the mechanism of its pulling resistance.
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Fig. 1 Schematic View of Suction Anchor
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Photo 1 Suction Anchor Models

Photo 2 Apparatus of Model Test

Table 1 Dimensions of Anchor Models

2B | H H | g L A D | W
) | @ |HZB @ HPE] () | (@) (ew) DI2B | (g
S 0.41 0.039 1.54
Mio 10.6 4.9 Q.46 6.1 0.58 33.3 88.3 M 2.43 0.229 1.72
L 4. 40 0.415 1.96
S 0.92 0.059 3.72
SM 2.20 0.140 3.75

M 15. . .4 N 5 3 191.1
15 5.6 7.4 0.47 8.6 0.55 49.0 9 M 3,90 0.250 4.30
L 6.90 0. 442 4.86
S 1.40 0. 068 7.20
Mao 20.6 10.0 0.49 11.2 0.54 64.7 333.3 M 5.40 0.263 8.37
L 9. 40 0. 459 9.50

L : Circumference, A : Cross-Section Area, W : Weight
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Table 2 Characteristics of Experimental Sand

EFFECTIVE/UNIFOR-

FRIC-

DRY PERMEABI-
SPECIFIC VOID MITY| TIONAL
SAND DENSITY GRAIN SIZE : VAL 1 1TY AT 20°C
GRAVITY | DENSEY | RATIO Cmm) [COBFEL._|COBEFL- |MET 002
I 2.65 1.60 0.64 0.13 1.3 0.40 0.017
il 2.73 1.54 0.77 0.19 18 0.37 0.025
Table 3 Data Pertaining to Tests
SETTING MODEL ,
SAND | OF ppes | H 0 | pa=pr | Tw 4
MODEL 2B(an) | D (cm) (deg) | (g/em®) | (C) |(mm/sec)
S 0.039 90 0~470 18
Mo | 106 | M | 0.229 6.1 90 0~440 18
L | 0.415 90 | 0~450 18
90 0~440 | 15~16
Mis | 15.6 | S 0. 059 8.6 60 0~450 16
30 | 0~450 17
0 | 0~400 16
Ms | 15.6 | SM | 0.140 8.6 % 0~490 | 14~15
90 | 0~460 | 18~20
Mis | 156 | M | 0.250 8.6 60 0~470 12
PRESSED 30 0~460 13
0 | 0~460 | 14~16
I
90 0~490 17
60 0~480 13 0. 055
Mis | 156 | L | 0.442 8.6 :
® 30 0~470 14
0 0~470 15
Mis | 156 | S | 0.059 o 0 | o~a00 1
Ms | 156 | S | 0.0 3.4 [ 0 | o~as0 | 13
s | 0.068 90 | 0~440 15
Mz | 206 | M | 0.263 | 11.2 90 | 0~460 | 15~16
L | 0.459 90 | 0~490 15
s 0.059 90 | 0~430 16
PRRSED| Mis | 15.6 | M | 0.250 | 8.6 90 | 0~440 | 18~20
L 0. 442 90 | 0~470 17
s 0. 059 9 | 0~470 1
I |PRESSED| My | 156 | M | 0.250 8.6 90 | 0~480 12
L 0.442 90 | 0~480 11
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Fig. 7 Record of Pulling Test
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Table 4 Comparison between Calculated Discharge and Measured One
2B L lecC

SAND MODEL (cm) D/2B (cm) D (cmsec) a Qe/ Qe
Mio— S 0.039 0.395 0.72
M 10.6 0.229 33.30 0.715 0.69
L 0.415 0.943 0.71
Mis— S 0.059 0.442 0.70
SM 0. 140 0.592 0.72

15.6 49.01 . .
I M 0.250 0.742 0-015 1 078 | 73
L 0.442 0.975 0.71
Mzo— S 0. 068 0. 460 0.68
M 20.6 0.263 64.72 0.757 0.72
L 0. 459 0.994 0.69
Mis— S 0.059 0. 442 0.66
I M 15.6 0.250 49.01 0.742 0.022 0.72
L 0.442 0.975 0.67
MEAN 0.70
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