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Submersible platform artificial sea floor, which can be deployed up to a depth of one hundred meters. was

developed and placed at a depth of forty meters in the water of Funagoshi Bay in Iwate Prefecture in

February 1996. The facility aims to use broad underwater space for mariculture and as an experimental

marine station for oceanographic and biological monitoring study. The facility consists of an artificial sea

floor(36 x20m) that floats at 7m below the surface. a machinery hut that projects above the surface of the

center of the structure and 2 balance weight beneath the structure. The facility was designed so it does not

need periodical inspection and repair in main components for five years. The design was condition was 10m

in significant wave. Measurement of movement and load to the mooring chain under rough sea conditions

were examined using monitoring instruments. The facility can be operated easily and safely by fishers and

there was no fundamental problem which needed further improvement. Cultivation of abalone in a rough sea

area was prover to be possible. The artificial sea floor is expected to be one of the prospective technologies

for utilizing vast coastal sea areas.
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Fig. 1. Submersible artificial sea floor.
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Fig. 2.

Schematic view of Funakoshi Bay
and observation point.
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Fig. 3. General arrangement of artificial sea floor.
A ! Machinery room,
B : Sea floor section,
C : Balance weight
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Fig. 4. Artificial sea floor model used
in the water tank experiment.
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Fig. 5. Schematic drawing of model experimental
apparatus.
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Table 1. Wave conditions of model experiments.

Model wave condition Sea wave Experimental condition

Wave Wave A% Wave Cycle Wave w§ve

cycle length | A /Lu (m) height Tu(s60) length | height | Submerging | Surfacing
Te(sec) | A (m) Hem) | " Le(m) | Ha(m)

1.39 3.0 3 0.12 0.12 6.2 60 2.4 o o)

1.60 4.0 4 0.16 0.16 7.2 80 32 o) o

1.79 5.0 5 0.20 0.20 80 100. 40 o)

1.96 6.0 6 0.24 0.24 88 120 48 o

2.12 7.0 7 0.28 0.28 95 140 5.6 o

2.26 8.0 8 0.32 0.28 10.1 160 56 o

2.40 9.0 9 0.36 0.28 10.7 180 56 o

2.53 10.0 10 0.40 0.28 113 200 56 0

2,65 11.0 11 0.44 0.28 119 220 5.6 o)

2.77 12.0 12 0.48 0.28 124 240 56 o

Cf.) Reduced scale : 1/ =1/20, Lwm=Model length=1m

Lw=ad =20, Tw=V a - Te=4.47 - Te, Te=V 2xA/g=0.80V A
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Fig. 6. Conceptional view of setup of movement and load measuring instruments in sea experiment.
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Table 2. Design conditions of artificial sea floor.

intention
wave height 10.0m
Maximum
Wave | wave height 125m
Wave cycle 13.0sec
Wave direction EES+30°
Flow speed 1.0kt
Flow 510w direction] _ AIl direction
Wind Wind speed 40m/sec
Depth 40m
Sea-bottom Quicksand
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artificial sea floor model at the difference
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71M, SFAA S o] s8] el Az
L& 71202 Ut FAASE B4, A
dE 2o 530 U 2=t %° AN 45 =
W e+ F7lhss AgL Ao E3, FeA
9 A7 24 Bk o 14u) A=SF 2A U
Rl B8, AEY AFHA FgeE sAAL
g B §4 30cmsecd] B Y= B
BA %} 4TE, ASA o 04E A fAYo]
Fgas Aoz 2PHYU

m2 ZolMe oI2sHel 25

Zze BFzAslA 2y AFAA F85
£YEY £ABEe) 3P )8 Axdol
Bl € Fig. 1041 JEiTh @i7]4, Bgzgo)
28 o ANEH e ANSA 4w BL
A%(10mE vag 2% FFAES} 2 A9
A3E7F 3e A9 Bo o 8% AEEae
o 3697 ZAAT. QW Y BAXLE §A8
7l $iste] 49 BA2AIEY L5 AYH}o
g% dgrds 2i 7zEe Fao gzsts
Aoz A5,

-

L

Unit : 3000= 30ce

e Submerging depth 4m Dipping and heaving

s o\ NANNAT AN

~zdgp

S92
Fore and aft. drifting

POS o \/\/'\,.-\/.\ -

-3dae

\v',\\/:z__/’ \v"A\, /"\,/“\v/‘\/\_ /f

14
Submerging depth 10m Dipping and heaving

. B o
[ AN \J_f‘.v/\u/‘\/"p'\\ YAVAVAVAVAV Y.

-3REDd
3006

Fore and aft. drifting

FOS e L

TN A AT

~ILRE

Fig. 10. Example records of movement of the
artificial sea floor at the water tank
experiments.
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at the sea experiments.
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