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Numerical study of mean drift force on a flexible floating body
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(1. State Key Laboratory of Ocean Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
2. Collaborative Innovation Centre for Advanced Ship and Deep—Sea Exploration, Shanghai 200240, China)

Abstract: Based on the discrete module methodology, this paper proposes a numerical method to estimate
the mean drift forces on flexible floating bodies. The continuous structure was first discretized into rigid mod-
ules connected by elastic beams. The first—order hydroelastic responses were solved by coupling the hydrody-
namics on modules and the structural stiffness of elastic beams in the frequency domain. Based on the first—
order motions of the modules, the second—order mean drift forces on each rigid module were calculated by
second—order multi-body hydrodynamic theory. The motions and mean drift forces of a freely floating flexible
barge using the proposed method were verified against the results obtained by the 3D hydroelastic theory
based on modal superposition. Moreover, due to the discrete property of the present method for hydrodynam-
ics, the method can be directly extended to inhomogeneous wave conditions.

Key words: hydroelasticity; discrete module; mean drift force; frequency domain

0 5]

T

B A ARV PR 25 A0 ) RORE RSN, S5 A 8 5 B2, SRR T B SRR AR T A ] 220, s 200 ]
KSR RS SR AR A BERAE T T BB W R, K SRR RIS A 1970 4R H DIR , N — 4EL 3] = 4k

Wk H . 2023-11-20

FHEWH : FHER B RPLFR S IR .05 H (52088102)

EH A 25 I(1995-), 5 i s e (1976-) , 55, #d% , liHAE# , E-mail: shixiao.fu@sjtu.edu.cn;
ikAIE(1994-) 5 IR



652 MR S 2# 28 B S

LMER, N B MR = AR 2 MY, O 220l i 0 T AR R KB PRI (VLES) S TR 451 1)
B 7K A IR SO 3 A RIS R BT AR, K B PR BRI AR SC YIS , 32 B4 TP 7R iR AT R S5 B
IS8Vt LIRS A R A R 2 R S SR h ey AU R T e i

FEXTTRIZ K BBEZRE VLFS, H AR 27 Tl 25 i B8, St 1T RS E M AR — Br-F- 2
B NIV TIRATHE  0FFE R BUF AR B S IE e R AP 3 R 07 o SR T, 3k 48 T7 9544 ik VLFS
(R A Iz Byl 22, 22 R o] S PRSI BRI, O B R R R R . Wu S
T2 PR AT Sl i — U EGURTE A I I Y 3R T A8 A0 — B BT g RS, 4 1 T R T R IR Y
YRR A KRR BIE s A IS R A L, Chen S5O — FR AR A A K SR R 1V A T B, FEESE 3
BRI T B 5 DR A IS S 1, B THE AR X KRS 1 BN s Heo 26 L TR B
IAEAR K] Rankine JRAE ISR A T8RP 2935882 01, 2558 8o T o AR I OS2, 244 19 F-
PR g ) i MRS B s Park S5 M I = 4 Rankine YR A1 = 4645 BROCAHSS & 48 T — Bl oK bk
W SO 58 64 B N OR A5 12 , I R AT ik A kAR A 1 SRR 0~ 8888 )

LR T R A IR T BRI ST R O ELRE RIS B o AR, Lu SR I T — Rk gk
T B RIS REAR R K SR A D 12 CESSUIU N SR 1 — 35 S0 WA 0 S AR S R 5 o B S RS
2SI ST 107 A G — AR MK A E BE RYI RR O RGEHBIRUE 1% AR = K Sk PG
TE) SCEIIN A1 ™ SR B 3 Z BN B F2 A b iy B2 55 75 TSR gk (19 TE A P 5 Zhang 55145 K DT e, A1)
FHZIT 03 BT 1 IR FNRS Sl AT 5 G VR PR P2 1A A K S8 i 37 5 Wed S50 7Hd ol I 14 ) TR 7 B 1k
HEINE PR B, S T AR SRR PR AU I K S 3 A AN R T R
SRR ) A S A R L I T YRR TR R T XUBIL™ 3 20 R TR R A P e VA LA 26 7R
RS R A S B R G A P, SR T LR 56 T 07 1k Y A TR AW TR 4 b T — B IR 1
PR B PR AR SR MR R 3B o

ARSCHE T B BB EUAEL , 7 — SR A PR IR — - R D W DT s . TEA DT v, 12
TEACKE B e DR BNy S S ) WA R R 558, S5 B8 AL T J3E 0 25 A R — B 7K 8l iy O 5, 2
SL— BT iR SR T R E SR AR AR RN N . SRS, RIS I PR R FE oA 132 3, 2 T 280K 3)
TR IRATHE G AT SRE A TE 5 A BB 1) BT 3R T o AR5 I AR SCRL— A SRR AL
FHE R EABASE R, SR AR AN TR1 TR 1) R PR B — [ A SER o B8 A — P-4 R Ty, O 5 B TS S i AR Y
YR SRS B SR BEAT R L, PO W) R o S TR SRS FTIA S Sl 1 RS

MR THE AT, A BT BT SR B SRS WA /N X I vp o A, i

TAZIT A TEAR K B 3 77 T AT B R A AR AR SO IE W — 2D R BN AR S PR Y T R i
PR B K s e S 2B

1 EARIE g

P 1T 78 D 2 T TR R S AR S S A B RS D SR A AR . FEAR TR I SR AR
B R RO AR R SRR NIVE R G . SR 3R T = RS ML T MR Z (8 i K 3 )+
P, RAFA AL — IR P 1 B n o i A REL e 2R 8055k 3 1 R AUE B R PRI i s sk
0 5 A A% AR OV B 5 P PR M E A A R SR R GO AR TIE . R T, AR08 A 5 S B A B
KB SIS ARE G, S PR AR B IRAE R 89— e sh 2 05 e

(_wz([M + A]ﬁzvxeN) a iw[C + C]swxew + [K + k]f»vxﬁl\){u(])} - {F(l)}ewxl (M)

6N X 1

AL [MALLC IR K] 53 550 S WIS 4 Joe AR BRI it P 7Kk 2l 7 BELJE 28 B0 B Mk



% 54 B BREIR I T R H TS 653

51 R 5 e ] ] 43 50 S 1 25 LU 0 O 5 ) {0} 45 50y 3 5 1 (o
RS e R — B R 1511

Lb wtion M ARt
P - I e WP NI RS - .

e — B ol MO s e S R -

S —— . S
* —Wr —kr K sh 94 — SERE i
[ A ]':ﬂ:'{ s ]':B:' [(mmzm sﬁfmm)] '='[ i ]

L e =m || i
ZARKENHEER

ZHr PHER S

B BUERA
Fig.1 Flow diagram of the numerical simulation
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Tab.1 Main parameters of the numerical model
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angles between the 3D hydroelasticity theory and the present method
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Fig.10 Comparison of the second—order wave drift forces on different modules under different wave angles
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