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Evaluation of Response Amplitude Operator Due to Parameter Variations in Elastic Mooring Systems
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Abstract: Previous studies on elastic mooring systems clarified how the restoring force characteristics relate to floating structure

motion and proposed a method to select mooring parameters. However, these approaches do not consider the response characteristics

of floating structures, such as resonance with site-specific waves. This study focuses on the Response Amplitude Operator (RAO)

to evaluate those response characteristics and aims to clarify the relationship between the RAO and the design parameters of elastic

mooring systems.
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Figure 1 Scale of floating structure and layout of elastic

mooring systems

Table 1 Design parameters of the elastic mooring line

Initial length of rubber rope (L,) 5-20 [m]
Length of rope (L,) 20-40 [m]
Number of rubber ropes

connected to one corner (N,.) 300

Initial elongation 0.5

Weight per unit length of rubber 0.012 [kN/m]
Weight per unit length of rope 9.7x10* [kN/m]
Diameter of rubber rope 0.036 [m]
Nominal diameter of rope 0.185 [m]

Kevla,Technora,Polyethylene,
Multi-component rubber

Material of rubber rope

7o, BXE/NT A—4 L RAO B L OETCHENE (C,) DB
RIEZH SN D720, BEfFrsE LY, I 83— —7
T & (L) 1Tx L TC A b 2h R & 38409 2 6 ikttt = —
TR (L) PEHATRECTH L Z AR L, L, & 5~20m
OFPHTELSBTZBRIC, TNZERORHTBNTC, 2
R ERDL RN THHEZIT- 2.

3. MERBIOBE

31 L., L,OZALIZEES RAO DA

Table 2 1Z13, 4 Case (28T D L,, LB X UC, R LT,
Z 1L 7T Case 1~6 [IZRBITHEBE—RNI LD RAO %

L RET. - 50 - il

2:H KRBT - B2 - () ¥EEE 3:AKEET - #HE

932



SM7 EFE

Figure 2 |2 F &9 5. Z ZC Figure 2 (28T D a 1T
FARIEZ R L, ¢, (n=1~6) 134 B RIS DINEENT
Z 9. Figure2a (X Sway J7[AD RAO Z/R LT HDTH
0, L& L a2t 724554, RAO 1T KT 1.00~1.50
BRI I ERHER SN, £, GO RAO O
E— 7 EB I S, & SIS — 7 SRR e o
~BEIT DR AR L7z, IRIZ Figure 2b, 2c (% Heave /7
6], Roll J7[81®D RAO %7~x79". Heave J7[6]ClE, (&M%
WO E R ST T RAO T D Z R~ L,
BT 0.17~0.25Hz 1L CTEORENBEE BN, &5
2, BRSO T, RAO 28 0 (AT~ 218
MIBHER SNTZ. & Case TEIIROLNDHLOD, 2K
WISl L7 & & 7R L2, & L C Roll FIANZEW T,
Heave J5[n] & ZBEL O 3R S 7=, F 7=, Heave JA],
Roll FHIZDUWNT, BRE/NT A—HX DELIZFED RAO O
B RE BN RSN ol ZOZ G, BT
R OTEENSE X T MM & B 2 B DTN,
BENRT A= L0 RAO OEAICKE S FES DL
EZD. ZHICEY, BINERICEIR T D A ROR A
FERAL 25 LT, RAO DA Z A ATRETS L TART
5.
32 CN—EH LA D Sway FFHINZIIT 5 RAO DR
Figure 3 (X272 25X E/XT A —H% T, CINFEEMNT—E
L7284 0 Sway 1D RAO # L7 D THS. C,
ULl L7z 2 $LD Case 6, EH 5 EH RAO OfEH[A 2 —
FHLTWDHZ LR TE, ftho B HETH [REROMHR
MRLNTZ., ZORENS, €N —ETHIZRAO b —
T5Z LR TE, RAO IICITIKIF L TWVWE L E X D,
33 LRV R 7 REEREE O RAO ORI
FREME OWER LM 2B E L T4 Case (81T 5 RAO
EIMEL7Z. 22Tl BET Ly Ryat A F— 5
A7 VR VTR 2 IRJE IR TE 5 2 K
AR L, SRR CHRAT DI O % 0.11~0.26Hz
L LT, ZOEEERIT Figure 2 127 L—T 7 FLTHE
ARLTWD, ZHUTHRY 27 3@ W ETH D, Sway
FFFZIBNT Case 6 TiE, 0.24 Hz I281T 5 RAO 28 1.49
WL, WELL EDOISE R HER STz, —HT, G248
TOHEICRENRT A= ML, ©—7 A R
AW~ BRI E S 2 LT, Case 1 DXL 9D I [FEIFHEFH
TH RAO Z K 038 Il C& 5. 20kl %25
&L CHMRA SR LA RIET 5 2 & T, AREHmoiE
FHZ OV TIX RAO D E—7 ZHlEIT &, BREWBROMESR

KIS CTEFSE ZRETTRETH L Z LAVRENT.

4. Bz
AWFTETIE, BHARE VAT MBI DR E/ T A—

HAXFETFE

FiiFESTIRE

Table 2 The numerical values of L,, L, and C, for Case

Case L, [m] L,.[m] C,.[kKN/m]
Case 1 5 30 2171
Case 2 7 27 2000
Case 2’ 5 20 1999
Case 3 10 20 1782
Case 4 14 16 1571
Case 5 18 10 1405
Case 5’ 10 60 1401
Case 6 20 5 1324
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1.20
eSS
E 1.00 = Resonance-prone regions in the RAO —~—Case 1
§' 0.80 ——Case 2
z 060 %\ ——Case 3
S 3 -
€ a0 b N Case 4
—~Case 5
0.20 + N\
0.00 | ! 1 L T e 1

000 005 010 015 020 025 030 0.35 040 045 0.50
Frequency[Hz]

c) Roll RAO for regular wave conditions

Figure 2 RAO for each motion mode
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