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ABSTRACT: Up to now, Most studies of hydroelasticity are about frequency domain analysis. Those aren’t suited for analysis of the
landing, take-off, and dropping of aircraft on a structure. So, the concern of this paper is the transient behavior of a VLFS subjected to
dynamic load, induced by airplane landing and take-off. To predict the added mass, damping coefficient, and wave exciting force, the
source-dipole distribution method was used in the frequency domain. The responses are accomplished by using the FEM scheme. A time
domain analysis method is based on the Newmark (5 method to pursue the time step procedure, taking advantage of memory effect
function for hydrodynamic effects.

>
[+]
19779 Qo] Thalel el Bt Ao} AlzE oz B AR

P52l e TRES FRY 2L dlne 258 2. ol &
Har) sl we AREe Aol Westn e, v
o 9% BAA JF gel= W] of - A5 e IY F= 2.1 TSHUEY

z oo} gt A Ho] AEojagtn 7P, ARG dolA BRAEL 7
VLFS(very large floating structure)3A] A] Fatpdodore]  JRAgee B gme] Al7H E(time convoluuon) o i g
Mo de] AMgs T gloy, gg7] o - AF BAl, Me =

S Hoidz BE3 3 Az oA

AsH oha3 75‘4(Cummms 1962)

el FEEA, BB71%el FERATY FARAS AN o LEVPAE
de ool Yok wed FARAE AN dsed A :
o} sjalo] FHolol YTk YeungS(Yeung and Kim, Z LMyt Ay(eo) (D [ Ry(i=0 7 ds

198) & FRHTEE A9 SOl 4FE Uoz s

o] 722 AT APl M} ol oI FrEel W3 FOCuT KON Ful0 )

59 ajAel9, Endo H(Endo, 1999)2 AR 4% AP (=1.2,3, -, 3XNXN,/4) ®
3+ MF-300 7255 o= a3y & vjggr]7} of - 731%:5]’ R,,-(t)=—2— meij(a))cos(wt)dw @
T Jo
£ A% tal A9 W SR8 sdsiEn
% =iollME ’\O’\‘:}Ole TER S AMRSI] Tk o AZNA, My : FEE AR Ay FUHEE
AollM BrEF, AT 2 AGAHE AL 08 E By : AT, Gy 7YY
W2 7daides ﬁl*Po}OﬂE} A= fate Ky 7393, R; : 719&nds
TUE cl8E TEg WleEs yeed, e ot Fu: VIR, Fy: 93700 <19 5435
o] Sl 41, 2000; o]} 41, 2000)0] A3 W ERH 2
ol &35tk At Be Endo S(Endo, 1999)] S8 melzt  919) (AN Nesh Ay 2 A9 gt yugel fA)

26



A39%

o,

Hotro]m kol 38 Heave, Roll, Pitch$ %2 velbdl AHolt)
aga /4= e fAlsAE 1Y FRe/AE

Slel hebd Zolch
4 ()M 2R $4EF ASE thew o] UeIT,

Aij(oo):Aij((l)U)+710 fomR,-/(l‘) sin(wpHdt 3)

o714,

Awp): Bl ForaAe $AAG

Fy()=Rel ¢ £ w)e™ *] @
fwt(w): P(iw)szsu(¢’1+ (%’D)n;‘ds (5)
A7, &3 AE, e ¥4

o1 YA XRIE, pp o AHRE XA

2.2 285 2y

2 wmRoAe dEdAM 4 9 dEH NS o 7
20l MF-300-% 7|02 A A9 tEndo, 1999).

T899 718 AYE Table 13 2t}

TEES fEasdd e fa 36x84e # siR R
st wekd . mde) F ARHEse 8647H(3X36%8)7t
Ak,

s3e gFEel $AY
& &Eo] Ao vles)
& Ao oz 71y

sttt A& 2 4 ©)F 2ol vehlio.

Table 1 Particulars of MF-300

LxBxD 300m X 60m < 2m
Draft 0.5m
Water depth 8m

EI (Bending stiffness) 4.78x10° KN-m”

Table 2 Particulars of the model airplane

Landing Taking off

Speed 150 Km/h 150 Km/h
Acceleration -5.79 mys? +5.79 mys?
Distance 150 m 150 m
Time 7.2 sec. 7.2 sec.
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Fig. 2-1 Deformed profile of the runway subjected to landing

load (t=0~6.0 sec.)
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Fig. 22 Deformed profile of the runway subjected to landing
load (t=6.6~7.8 sec.)

Re. V. Disp (m)

Fig. 3 Deformed profile of the structure subjected to landing
load (t=3.0, 4.0, 5.0, 6.0, 7.2 sec.)

Moment (Mx/dis.L)

Fig. 4 Bending moment profile of the runway subjected to
landing load (t=6.8, 7.0, 7.2, 7.4 sec.)
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Fig. 5 Deformed profile of the runway subjected to wave load
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Fig. 6-1 Deformed profile of the runway subjected to wave and
landing load (t=0~2.0 sec.)
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Fig. 6-2 Deformed profile of the runway subjected to wave and
landing load (t=5.0~7.2 sec.)
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Fig. 7 Time step load during take-off

40084 Take-off (t=1.3 ~ 5.8sec.)
0.00E+0 —| - )
g : ™
Q
F; 1= J N
> T~ L L f t=1.3 sec.
é _4.00E-4 ~— . t=2.7 sec.
~ t=3.9 sec.
b — - t=4.7sec.
——— 1=5.8sec.
-8.00E-4 T | T T T T T ] T T T ]
-150.00 -100.00 -50.00 0.00 50.00 100.00 150.00
L (m)

Fig. 8-1 Deformed profile of the runway subjected to take-off
load (t=1.3~5.8 sec.)
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Fig. 82 Deformed profile of the runway subjected to take-off

load (t=6.7~7.4 sec.)
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Fig. 9-1 Deformed profile of the runway subjected to wave and
take-off load (t=0.1~5.3 sec.)

2:008-4 Take-off (t=6.7 ~ 7.4 sec.)

Re. V. Disp(m)

t=6.7 sec.

t=6.9 sec.
1=7.2 sec.

1=7.4 sec.

-4.00E-4 T T T T T I T T T T T ]

-150.00 -100.00 -50.00 0.00 150.00

L(m)

50.00 100.00

Fig. 9-2 Deformed profile of the runway subjected to wave and
take-off load (t=6.5~7.4 sec.)



30

o],
ste] Fig. 9ol|Ae} o] Fage)
B)57]e]

o A=
&2 U

4.0E-03

2.0E-03

0.0E+00

-2.0E-03

(1 "sip/ XN) wswop
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