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A Hydroelastic Respense Analysis of Drillships in Waves
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Abstract ¢ To design very large ships, such as very large drillships, we have to estimate the hydroelastic responses of the very
large ships in waves. A numerical procedure is described for estimating the hydroelastic responses of very large ships advancing
with slow speed in waves. The developed numerical approach is based on a combination of the three-dimensional source
distribution method and the finite element method, including fluid-structure interaction by regarding a very large ship as many

hull elements connected with elastic bearn elements. Numerical results are compared with experimental and numerical ones

obtained in the literature. The results of comparison confirmed the wvalidity of the proposed approach.
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=424 o3l AsPgake] WYE SAAUTH
2 Ae)Ag AZrase) ko] Zb Agkr o] F9o
A3ake 2Ale)AH A& 58 2EdIE S5
A, SRERESR 3T gk e i
£ 3.5cmZ 8t £ AL mde] Fpie
g 2x BESE 41602 F90.

wgh B ARk BAs Al As
Masuda®) 23R} komad] AALA)E £ dhHe] A
A N2 wzEg. Ikomat Yamashida™ 2]
FRARTHE e AESRA B 4
EER L ST B OI%GHH Egr Jege 7ay
0. oW, @4z W) §ARE 7HRYY.
gk A4kA1Y F4lE Bgpide s St

2EH

Dl:l—

311 5 wg
Fig. 4 ~Fig. 62 42 23 0, 3, 7449 +34
A Hemem) & Yl i 7ESL L/
(L& 248cm, A€ 7% "‘ﬂf’il 22 EAER
k. d@wde 4 28 AF F FHF7L LA
=2.60¢|th. & g@454 ﬁﬂfﬁ.‘ﬂcﬂ o gk Ak Aot
Ikomad] AltAET B A8A) & JA)ET e
AL ¢ Atk =g B ASXZ 2A 044 22
AFY fzxg 24 Fh%L YL ¢ F Jok
9l AA 7dMe B OAARRS} Tkomad] A4t
A€ Wz &g Jegn A%, Bt A3
s 2 g vehia g & 5 Ak o4
AFEAAN Tago'W'e) Fd2e] 483 2d 37
e AdAXR I A e glEol] wiEl,
Masuda®] ARA€ S0 md F7HA 9 ghol
AL FAREIL ATy GG E H5E5 ghe)
FFEEY T ZA Yehdal 3lg ©)AE Yagod
Aeka wixHe dg2 Hol, Masudad #Hd59
ARA7} AART A 541 o= BT

312 =5 FZERUE S

Fig. 7~Fig. 9= 2z} BRa4 1, 4, 7o49] =3
PEHE SHE Y Utk 974 e &
= gE 2R, ¢ & st 2F, BE

Eo =2 Haemelth M2 AAE 1000
TN Aotk FREHE LM E WY
AR AR B s o
g AZERZ} Tkomaoll &g AR Ry @24

it

o
e

S o
inj':jz

cl}
=]

% oo 2 la

s & 22 32 & 7 3tk 43nd2 J‘H's} 2
A RAFo] ARA Yepes dAE Adels
T3 AR o9 FAEE aEdn ;JL—
Ikomad] AMHE#7E 2 ALMd# Ao s el
e o2 74 982  F e ZeE 47
gt 2 AbEe 2y des nEda 3Ag
Ikomae AEF o2& AMEE ;JOUEA E2TE
022 Zhps &4 %L aHg F Rints
o mEe, Y 4] E =EEY E&’m—u—
AZbeld 2 e siEY wEAS BRoFa
e Aeg Alzdr)

—

File : Dis-0.grf, Node no.0

Present Result
[ B
E 8 @  Exp. Masuda[1985 ]
< () Cal. lkoma [1995]
E osol
B
e
1]
E B
@
o
i}
o
n
O oz0fp—
"
o
t
2 B (Er
Cac® °
oo . - e ®
ool 1@, 1*, ) e
o.oo 1.00 z.00 3.00 4.00 §.00 6.00
L f¥Wave Length
Fig. 4 Vertical Displacement at Node 0
File : Dis-3.grf, Node no.3
0.90
Present Result
o B
3 L] Exp. Masuda [ 1985 ]
o @] Cal. Ikoma [ 1995 ]
E omfp
<L
t
[ 1]
E R
1]
8
=3
e
o oxp
®
i
k5
> =
Q@
000 1 I i 1

0.00 1.00 200 3.00 4.00 5.00 5.00

L f Wave Length

Fig. 5 Vertical Displacement at Node 3



Vertical Displacement Amp. Ratio

1.20

0.60

0.00
.

2.00

Vertical Bending Moment Amp. ngt;aBL?

0.a0

Fig. 7 Vertical Bending Moment of Member 1

Vertical Bending Moment Amp. / pg_ g 2

200 fp—

File : Dis-7.grf, Node no.7

--..‘.
a

Present Result
Exp. Masuda [ 1985 ]
Cal. lkoma [1995]

L J
O

.Iu.IFI|

[als) 1.00

2.00

L fWWave Length

3.00 4.00 5.00

Fig 6 Vertical Displacement at Node 7

Flle : Mom -1.grf, Member no.1

G.00

[* 111000 ]

Pres ent Result

®
)

Exp. Masuda [ 1985 ]
Cal.lkoma [1995]

0.00 1.00

200 2.00 4.00
L/ Wave Length

Flle : Mom-4.grf, Member no.4

.00

[* 111000 ]

.00 f

4.00 f—

200 —

0.00 1 I 1

Present Result

®
O

Exp. Masuda [ 1985 ]
Cal. lkoma [1995]

| 1 1 1 | " | 1

0.00

z2.00 .00 4.00
L { Wave Length

Fig. 8 Vertical Bending Moment of Member 4

File : Mom-7.grf, Memher no.7

[=1/1000 ]

Present Result
Exp. Masuda [ 1935 ]
Cal. lkema [1995]

O.|

Z2.00 =

Vertical Bending Moment Amp. / pgl gy 2

0.0o

200 .00 4.00

L /¥Wave Length

0.00

Fig.9 Vertical Bending Moment of Member 7

4.4 B
2 AFdN HAFe AdEdD 2 AdzE FelA
dojR Fag 2L a2k
(1) 3% 5 94590 gAY Jukg o4
o2 9 deHS 485 Ax 4 F4T
& & BE IA4971He fdEdh

( 2 ) Masuda®] H}eolr]a HgF2Ed gig 4
22 2 Ikomad] AR} £ gg3H i
g AMAE A= vu - ZEF 29 B A4
o] e}FAel AT

(3) 8 970 MAdd =238 954 A+
THAMY AFAAE FHAEE AY 40
3 AAHe| 1 1Al Ak HA o8-8 F
< Zoz Alzdrt
) B ey dage duke] g g4
g3 £ glo] F= AN f=2 2= 24
o] 712258 AFTE & U5 Fe=E AlEdrt

¥ o

(4
K= - BT
[S I = =1

lo

% 7

o] =& 20009% ¥ WA

Argell o] ATHRAE.

Bost A7

G.00



faE#

K
Ao

AT, AAMR, &Aek, 1002, k] RlAdE
ARL 1H HFF FH A= @H"%‘ﬂﬂ 1%
AT, digkzgdehs] =84 A204, Ads
162~172.

- ZWA, AAbE, 1098, A A A8 2RE
A=Y, dgzdets] =54 A3BA, AL
pp. 54--61.

LA, AdE, AEs, =8, 1992, "HeTrE
EF Ty wEwHY, daxdegs =84
A284d, AL=, pp. 135~142..

. K. T. Chung, 1987, "Cn the Vibration of the
Floating Elastic Body Using Boundary Integral

Method in Combination with Finite Element
Method ", SNAK, Vol 24, No 4, pp. 19-~36.

. Du, S XK and Wu, Y. 5, 1888, "The effect of
Forward Speed on Hydroelastic Behaviors of
Ship Structures”, Practical Design of Ships and
Mobile Units, pp. 597~6803.

. Chan, H. 35, 1883, "Prediction of Moticn and
Wave Loads of Twin—hull Ships", Marine
Structures, Vol 6, pp. 75~102.

. Masuda, K., Maeda, H., Kato, W. and Usui, M,
1985, "Study on the Hydroelastic Behavior of
Large Scale Barge type Floating Structures in
Head Waves”, Jour. of the soc. of naval
Architects of Japan, Vol 158, pp. 506~516.

. Ikoma, T. Masuda, K. and Maeda, H, 1885,
"Hydroelastic Responses of Very Large and
Shallow Draft Fleating Structures” 13th Ocean
Engineering Symposium, pp. 185~19Z.

. Catley, D. and MNorris, C, 1978, "Theoretical
prediction of the vertical dynamic response of
ship  structures uszing finite elements and
correlaton with ship mobility measurements”
proc. 11th Symp. Naval Hydrodynamics.

10. Skaar, K. T. and Oma, 5, "Damping in Ship

vibration” Det INorske Veritas Research
Division.

11. EKurciwa, T, 1986, *A Study on Structural

Response of Ship in Large Amplitude Waves',

Tokyo Univ. PhD Thesis.

12. Tkeda., Y, 1984, "Roll Damping of Ships", 1st

IMarine Dynamics Symposium, pp. 241 ~250.

13, WTakth, 1970, “BERfafiREoiER P &

BEE I -E DS ATErERE OLE
- BEEmEem s, F14658, pp.l64~172.

14, Yago, K. and Endo, H, 1995, "On the

Hydroelastic Response of Box—Shaped Floating
Structure with Shallow Draft”, Jour. of the
soc. of naval Architects of Japan, Vol 180, pp.
341 ~302.



