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Response Characteristics of a Very Large Floating Structure in Waves Moored

Inside a Reef

- Hydraulic Model Tests for Structures Inside a Ring Reef and a Coastal Reef -

Keitaro HARASAKI#
Satoru SHIRAISHI**
Kazuhiro IIJIMA®%#
Haruo YONEYAMA#® &&=
Tetsuya HIRAISFEH %%

Synopsis

A Very Large Floating Structures (VLFS), which is moored at the site where ocean waves are
protected by such as breakwater, have been studies past severat years. In the concept, a huge pon-
toon type floating structures is moored to dolphins with fenders in calm sea area where wave height
is reduced by breakwater constructed near the floating structures. In addition to the studies, new
type VLES have been proposed to widely use floating structures in severe wave conditions. One of
the concept is the VLFS moored inside a reef topography where ocean waves decreasing by wave
breaking. The site condition inside a reef differs greatly from conventional site conditions due to
the wave breaking in very shallow water depth, and long period waves, wave setup and current ap-
pears at the site.

In this study, the hydraulic model tests were carried out on the VLFS moored inside both a ring
reef in an isolated island and a coastal reef in southern semi-tropical islands in Japan to understand
the response characteristics of VLFS in waves and currents. And numerical computations were also

carried out to estimate vertical displacements and strains of VLFS inside the ring reef.

Key Words: reef,wave breaking,long-period waves,very large floting structure,mooring,
erastic responce
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o

F-4(1) V—T7HOHFERE @USLY—7, 100 ERERE)

AR W W WP12 | wWP22 | wPl4 | WPl6 | wP18 | FB
BS R 1| 476 4. 81 5. 08 5.72 6. 52 5. 76
BS Wit—2| 4.97 5 04 5. 87 6. 61 6. 64 5. 73
I8 Wt 1| 4.6l 4, 817 5 41 5. 99 6. 44 5. 47
IS HH-2] 418 5.02 4. 73 6. 23 5. 89 5.33
i 4178 4 94 5. 37 6. 39 6. 37 —

Bfr cem (BEED, BS: 7Ly RiadA5— - HBE (Smax=10)
JS : JONSWAP ! (r =10, Smax=10)

£&-4() V-—7RAOEFBEM PIL) —7, 100 £EERE)

AT | ERE WP12 | WP22 | WP14 | WP16 | WPIS iy
BS Bt —1] 173 1. 70 215 2. 02 2. 13 1. 94

BS WR—2| 1.81 1. 83 1. 85 2. 07 2. 61 1. 91

Is WRE— 1] 156 1. 64 1. 94 1. 82 I. 88 LT

IS W2 LT 1. 76 L. 70 1. 99 1. 43 1. &9
Yy 1. 71 .73 1. 91 1. 98 1. 99 -

B s (BEBIRD, BS: Tbvw FiadA 45— - JHBH (Smax=10}
JS : JONSWAP & (v =10, Smax=10)

F-4(3) U—TAOFREBIKE GER)—7, 100 EMERE)

ARG RIVE | WE WP12 | WP22 | WP14 | WPI6 | WP18 T4y
BS WE—- 1] 302 3. 23 3. 61 5. 09 6. 42 4, 27

BS R 2] 310 3. 04 3. 38 4. 82 6. 34 4. 14

IS -1 3.11 2.93 327 4. 29 6. 54 4.03

I8 -2 315 3. 04 312 4, 48 5, 08 3. 95
D] 3. 10 3. 06 334 4, 67 6. 32 —

B em (BB, BS: FLw EXada 45— ABW (Smax=10)
IS : JONSWAP S (r =10, Smax=10)

Fz-4(4) -7 ROERBIEH (BEEU—7, 100 FRERED

AR R | W WP12 | WP22 | WPl4 | WP16 | WP18 T
BS -1 125 117 1. 45 1. 92 1. 95 1. 55

BS MR- 2 12 1. 14 1. 30 1. 84 2. 00 1. 50

15 wer— 1] 134 1. 26 1. 38 1.7t 1. 95 1. 53

IS WEE— 2] 1.32 1. 34 1. 08 1. 67 1. 84 1. 45
T 1. 29 1.23 1. 30 L. 19 1. 94 -

By s (BRBR), BS: FLy Ryadad— - AEH (Smax=10)
JS : IONSWAP T (v =10, Smax=10)
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T

&-5(1

V=7 RO LR R ISLY — 7, 100 EFERE)

ANRT BT | R WP12 | WP22 | WP14 | WPl6 | WPIS 1y
BS WEE— 1| 233 2. 40 2. 59 2. 17 1. 53 2. 20
BS WE— 2 244 2. 55 2. 58 2. 22 1. 58 2. 27
IS WRE— 1| 2.23 2.23 1. 80 1. 97 1. 21 1. 89
IS WE—2 2 32 2. 31 2. 55 2. 17 1. 52 2.17
i 2. 33 2. 37 2. 38 2. 13 1. 46 —
Bify cocm (BRER), BS: 7Ly Riad 15— HBE (Smax=10)
IS : JONSWAP (7 =10, Smax=10)
#=-5(2) U—7ADOEKNMLER GFEREY—7, 1004ETERD
AR BV | JERE WP12 | WP22 | WP14 | WPl6é | WPIS S5
BS WRE— 1| 170 1. 61 L. 52 1. 51 1. 26 1. 52
BS WHE—2] 173 1. 67 [. 56 1. 51 1. 02 1. 50
IS WEE— 1] 1.73 1. 63 1. 54 1. 48 L. 16 1. 51
1S Wi~ 2| 1. 82 1. 75 1. 60 1. 57 1. 21 1. 59
S 1. 75 1. 67 [. 56 1. 52 1. 16 —
BALem (RER), BS: TLw RiadtA4—« HBE (Smax=10)

IS : JONSWAP % (7 =10, Smax=10)

() N DR

-9 (1)~ (8) i, ALY — 7 BETUMRERY —7izD0n
THLAI (R-1:H*=0.112m, T"=1.61s, BHUE F
=14. 0m, T"=[8.0s) BLU—HIFHAE (SIR-1
H, =0.112m, T, =1 6ls, BUEEH =14 0m,

143 1/3
ﬂ;m1&%)@ﬁﬁtﬁwéuw7m®émﬁﬁ®%
RANERLEBOTHS. HHEFOMBIZ, #HHOK -
11 ®WP12 BX U WPI8 OB ICHIRT 5. B
HERT FL12 BXUFLI OREF#FHL TS,

B -9 (1) - () iR g s U — 7 QEET L, SRR
BROFBEFE P & SFLISIE BT BN REN. 2
i, U—7 Ly SO—MITkEOENMIFTRS D, T
WS OHE A — 7 ETHRETAHETHD. AR
BEHRTRY—7E—FHER L THB S, THIED
WECERMENNH S, THRABEIRHIE SO
FL16 TH, 30. 0cmy/s IET 5. Thid, BHHERMET
i, 3 Am/s THBH I ENS ) —TRNTOENIIRE D
FECBNTIE, M0 EELBEREAS.

B -9(5) - BIRTIHE ) — 7 OBEAIDWTD, #
R s L USRI R & B FL16 I B ik &
VW, 7L, ESEEREII -7 0 EEXDBAEL
Ty RiradAF— - HEROEE -1 IZBWTIE,
23. Sem/s TH B, THIZH L TFLI2 TR, ZOAEII
BWTRY—7EREVWI &5, HERBEDHICE
THHPZ LV KRESHEEL, ZOEDEHEBETTE

mls_

EWhhs, WAE Ty Frarry—HEHEO
EE-1TE, Y —708F2022 5em/s THBDIT
LU THHRY —7 T, 13 4om/s TH 5.

IITHRBEROESINE L TROE S R 7
RoWTiE, BEOELIMCET2 ) — 7 EXNREDE
WHEICEWTHER D, BHREHICB T 2REOHE
WREWT EDLFEIERTHIATE— AL MAINK
E<haBThitb 5.

1000~ —7, HHEU -T2 T, 3
Rl (R-1) B L O—HRAAFHB A (SIR-1) DIREED
NT—=ZR7 P ERLESOTHS. L, ol
HiECER T AHEOCEMRD EFATHRS, HAHHS
EBWTIEE BRSO3 E— 0Tk & Fk
I 2B R S, 3B AR S ORER S BEET S
CEMbNG. FLIZEFLI6 OB T, BEAXDK
ERRA U FTHD FLIODMHED TR )NF—NRER
ZEWRhMS, —HEFHRNER THREO Z EME R
B8, WAL —7iIBWTHE, FL1Z & FL16 Oz D
WTHHID /AT — AR 7 LT3 —EEORER
AT OIHE LT, iR — B0 TREEN I E N,
WO INT — A7 BB W T LRI F —OHER Ok
ERAWE R OEBRS THED I NS, HD
D=7 NI B AR L AHBENREY ~ 7B
NWTEDKESCHELUTWE Z EAEBEOERTHS.
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F-6(1D)-(2, WLV —T7BIUME) —7iIz00n
T, 100EMERH OFEMAF (MIR-2) TOU— 7 HNOERE
OB B A EEREEART, £FL, AR
BE=9ETHS. RITIE, WORKEAY MIBE
CNEB ORI D A 47— A ORI B RIC DN
TRLTNS, MV —7BICHER) — 70w hic
BWTH, FLISOEHFHAKE . THIL, EITRR
ZE2, TOMETIE, U—TIv P KEGEWLE
D, U—T7H~OHRABOBENRERT Lk
L. R - 7IZBWTE, MY —7 &0 b IEEIE
TLTHED, &KUY T ESHENICEVIEATH S
FL12, FLI4 BT 2MEOETHEETH S,

PIZE, Ty RratrA4— HBR, Hl-10%
T, ML) — 7HE OB ST, FL18 & FL12 0O
BEEREL, 33.6/22.5=1. 40 CHBDITHL T, MHMEY —
THIFEOBEIIE, 33.0/13. 4=2. 46 THo THE T
DIENREN., BB, Ty Riatad— - S50,
BeRE-1DFE DOFL12, FL14, FL16, FL18M4 i 0 ¥t 3k
HORME MG, W) —vcid 3 23m/s, R —
TTEL BmAsTHEI ENS, WFROMFIEBNT
D, MAEDREWT ENSMY, BEREM ORE OB
RTH, FICREROBH BN THAICRET 2H0E
mh5,

F-6(1) U—TRNOBHER TR —7, 100 ERER)
ARG WV | R FL12 FL14 FL16 FL18 e
BS WEE— 1] 22.5 29.5 29. 9 33. 6 28.9
BS BE—-2] 22.8 26. 5 27.9 35.3 28. 1
1S WRE— 1] 23.2 30. 2 29. 2 39. 0 30. 4
IS WHE— 2] 23.9 24. 4 30. 1 34. 0 28. 1
Mg 23. 1 27. 7 29. 3 35. 5 —

BAL - em/s RBVIR), BS: Ty Rad A5~ KBEH (Smax=10)
JS : JONSWAP & (r =10, Smax=10)

R-6(2) U—THNOTHRE (FEU—7, 1004FERERH)
ARG NIV | R FL12 FL14 FL16 FL18 Y5
BS WRE— 1] 13.4 11. 4 23,5 33.0 20. 3
BS WR—2] (3.1 12. 7 22.2 33. 8 20. 5
IS WEE— 1| 140 12. 8 21. 4 39.0 21. 8
IS WwE— 2| 1.6 15. 1 20, 7 3. 4 19. 7
35 13.0 13.0 22. 0 34. 3 —

B4 i om/fs (BUEIR), BS: 7Ly Riad14— « HBE (Smax=10)
JS  JONSWAP®! (+ =10, Smax=10)
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£-8(1) MPELU-TRROGERS A1) —7)

¥ OfEH WP2-2 | WP12 | WP22 | WP14 | WP16 | WPI18 | U-7p95E
R-3 2. 89 2. 33 1. 50 1, 46 2. 35 2.03 1.93
SIR-2 2. 45 1. 62 1. 38 1. 21 1. 70 1. 82 1. 55
MIR-3 1. 31 1. 00 1. 00 0. 92 1. 08 1. 39 1. 08

B : em (BUE) R-3, H*=0. 016m, 7#=1. 61s; SIR-2, H_,*=0. 016m, T, *=1. 615
MIR-3, H,*=0. 016m, T, *=1. 725

£-3(2) e — TABOARBEN @) —7)
VR BY e WP2-2 | WP12 | WP22 | WP14 | WPle | WP18 | V-7
R-3 I. 61 0. 64 0. 90 0.51 1. 61 1. 61 1. 05
SIR-2 1. 59 0. 67 0. 71 0. 77 1. 25 1. 84 1. 05
MIR-3 .73 0. 74 0. 68 0. 68 0. 71 1. 85 0.93
B4y o (BRAIRD) R-3, H* =0.016m, T*=1. 615 SIR-2, H,,*=0. 016m, T, *=1. 61s
MIR-3, H,,*=0. 016m, T, *=1. 72s
£-8(3) MEE -7 AKOERER GREED - 7)
B OFRE WP2-2 | WP12 | WP22 | WPi4 | WPI6 | WPI8 |V-7INFg
R-3 9. 85 1. 51 1. 61 1. 56 1. 62 2. 82 1. 82
"SIR-2 2. 50 1. 86 I. 66 1. 47 1. 67 2. 44 1. 82
MIR-3 1. 33 {. 30 I. 31 1. 25 1.25 1. 74 1. 37
B om (BBLRL) R-3, H*=0.016m, T*=1. 61s; SIR-2, H ,* =0. 016m, T, *=L. 615
MIR-3, H,,*=0. 016m, T ,*=1. 12
F-8(4) WL —TREOERLEN R —)
% OFELR WP2-2 | WPIZ | WP22 | WpPid4 | WPl6 | WP18 | V-7
R-3 1. 61 0. 67 0. 85 0. 173 0. 47 1. 61 0. 81
SIR-2 1. 65 0. 81 0. 83 0.72 0. 87 [. 76 0. 99
MIR-3 171, 0. 78 0. 82 0. 75 0. 71 I. 48 0. 91

BA s (RUBED R-3, H* =0.016m, T*=1. 61s; SIR-2, H, * = 0. 016m, T, *=1. 61s
MIR-3, H,*=0. 016m, 7, ,*=1. T2s
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W ofEE FL12 FL14 FL16 FL18 | U-7NSEig
R-3 10. 32 4. 85 16.56 | 16.85 12. 15
SIR-2 6. 54 4. 92 9. 36 9. 58 7. 60
MIR-3 4,22 4. 24 5. 77 6. 34 5. 14
BT : om/s (EBUKL)  R-3, H* = 0. 0l6m, 7%=1. 61s
SIR-2, H ,* = 0. 016m, T, *=1. 61s
MIR-3, H, *=0. 016m, T, *=1. 25
£-92) U—7NOMEEER () —7) ~
W OFELH FL12 FL14 FL16 FL18 | V-7
R-3 4. 6 66. 7 58. 8 80. 4 70, 1
SIR-2 76.9 .| 69.5 57.3 77.5 70. 3
MIR-3 75. 3 71.0 59. 9 4.9 70. 3
Bifr [ R-3, H*=10.016m, T*=1. 615
SIR-2. H,,* = 0. 016m, T, *=1. 61s
MIR-3, H, *=0. 016m, T, *=1. 72
£-9(3) U—THOREHE FEY—7)
B DFHEE FL12 FL14 FL16 FL1§ | )-7H¥S
R-3 10. 96 5. 75 5. 18 10. 43 8. 08
SIR-2 7. 40 5. 75 6. 03 7.55 6. 68 L
MIR-3 5. 87 3. 79 5. 18 6. 05 5. 22 -
BfY :cmfs (BRBHE)  R-3, H* = 0.016m. T%=1. 61s
SIR-2, Hm* =0.016m, Tm*=I. 6ls
MIR-3, H,*=0. 016m, T, *=1. 725
F-9(4) V- TNOEREN QR —7)
WO FL12 FL14 FL16 FL18 | V-7
R-3 68. 8 21,7 91. 4 76. 4 64. 6
SIR-2 84. 3 45. 7 69. 6 73. 8 68. 4
MIR-3 6.9 57. 4 63. 4 68. 3 66. 5

BT : O R-3, H*=0.016m, T%=1. 61
SIR-2, H ;* = 0. 016m, T, *=1. 615

MIR-3, H,,*=0. 016m, T, *=1. 72s
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SIR-2 2. 68 1. 30 3.49 2. 15
MIR-3 1. 52 0. 68 3. 12 1. 88
WE 90, H =0 0i6m, T'=1 61s (R-3)
H, =0016m, T, =16ls (SIR-2)
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Ruyox (N) | Rip(N) | Ry N) | Rys (N)
R-3 2.01 1. 21 3. 96 2. 27
SIR-2 2. 18 1. 46 4,19 2. 30
MIR-3 1.51 0. 86 3. 95 1. 57
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