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Model Test for the Development of Installing Manipulator
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ABSTRACT: Greater holding force of an anchor is required for maintaining the position of a larger floating structure. According to the series of
model tests of pile anchors with movable fluke, the square type pile anchor, with fluke, showed more than 6 times of the uplift pulling force, compared
to the same type pile anchor, without fluke. This uplift force is 100 times its weight. When the water depth is more than 40 m, it is difficult to install
the pile anchor. For a convenient installation method, a type of manipulator is proposed for the separation of a weight and buoyancy controller,
using TRIZ.
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(Berteaux, 1976; McClelland and Focht, 1958, Matlock and
Reese, 1962; McClelland and Reifel, 1986).
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Fig. 1 Installation diagram for concrete pile anchor
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Fig. 4 Shape of circular pile anchor
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Fig. 6 Measuring device for pulling force

ot MsiZmt sHA
2 QoA Setoz wdsn
WO A8 sHBA, Azt
¥ Sl ol 531 oA i
& agzz eld Ao] Fig. 7,

(ka)

o-rosasdaad

ur
E
2

}

<CHIOH 1 Tl o] olur >
12 - — —
10 — 5
=) - > et ]
S -
o - \—'\‘
El R s A
3l =
2 >
o M AY
1 8 £l 13 17 z 25 28
Al2t (sec)
—281 d82. . 483

Fig. 8 Pulling force for unsymmetric circular pile anchor
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Fig. 9 Pulling force for square pile anchor

Table 1 Comparison of pulling force for pile anchors
with/without fluke

! Pulling force| Pulling force ratio
Pile type . .
(kgf) with/without fluke
Circular pile 112
Symmetric
circular pile 7.68 6.86
anchor
Asymmetric
circular pile 9.05 8.08
anchor
Square pile 152
Square pile 1021 6.72
anchor

SfQY7Ie] AUAY A IR, DEHES AZo] Fad
A AR BREoR AN JUSES S48 E

sk



50 Skl

Qi Fide] W MR BAA e o] FL& WA
2 dEE /e A e 2 duAE /HER AR
Mgl eigro] o migrzlsit. 48 HUBART Az FARS
o Fgo] o 2 olf= QY FA ofuje] wHo| =27

Z} Aol A gl wid Zolo] o9} drfe] Az
o} zlolZ <l Huri EFo] Yehts AFo] thEy)
2o FFzHe Table 1 7 2t} Table 1904 77 = 9
Fodn A4 Sdy) IS sMAE SddASTe] Iy

Ul AN A3t 38 674 o4e BT

2%, AL AZsiedo] oF 6ul, Mtk AFTIYol
galel 2718 Btk EE WU AFH Mad Qe 2 s}
Ron, Alz SAYAL] B AFe o 100909 DS B
o5 QIek ol Fe] TS B 5060 ule] Hs) 4
93 £ Ave HAY A4 A7 SgAA) mEe Ha
1 UE A5 ool B SoI% slold, el Lolol o

& el 7] MBS ABAE AL 5, w0 2 3
o B4 e WAE B 5 Qe 283} ASIAE oleT
thd E o 3 SAYAY 2 xhﬂ gk A QuY
2 o Bl 28T + 9L otk

Table 2 Comparision of pulling force with pile anchor’s

weight
Weight |Pulling force| Pulling force
(ketb) (kgh) ratio to weight

Symmetric
circular pile| 0.16 7.68 438.0

anchor
Asymmetric
circular pile 0.18 9.05 50.3

anchor
Square pile

anchor 0.10 10.21 1021
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Fig. 10 Modified installation diagram for concrete pile
anchor
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