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Analysis of Motions and Wave Loads of Twin-Hull Ships in Waves
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Abstract

A three-dimensional linearised potential theory is presented for the prediction of motions and
dynamic structural responses of twin-hull ships travelling with forward speed in regular
waves. Comparisons between theoretical and experimental results are shown for the motion
responses and lateral wave loads of an ASR(anti-submarine rescue) catamaran. In general,
good agreement between theory and experiment is found except for some discrepancies that
are believed to be caused by neglect of forward speed effects on free surface.
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Table 1 Principal particulars of an ASR catamaran

LBP, L (m} 64.01
Beam overall, B (m) 2495
Beamn of each hull at LWL (o 7.32
Draught, D (m) 5.49
Hull spacing between hull centre-line (m) 17.63
Neutral axis height from LWL {m) 701
Displacement (tonnes) 2838.70
VCG (m) 6.40
LCG (o) 0.15A
CG of demi-hul] from hull centre-line (m) 8.42
GMr (m) 1547
Ry (m) 9.30
k,, (m) 16.00
k., (m) 16.00

Fig. 5 Submerged surface of a twin-hull ship
represented by 552 panels
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Fig. 14 Vertical shear force in beam seas
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Fig. 15 Pitch torsional moment in beam seas

A AHE z T AdAZ ol Age] A& A
Foll slelA, & AAdZE 484 2 Chan?] A
Abalsh & dAsta glot, Aol & A-fel
AP R} ZA EAsa ek o] AL AFE

AAZANA A5 dFE FAY] FED
oz gzE Bz gelde Ba 24

= e 2 A ofr

uba, o}, ool o HAJ4E zesd
Al Qe Algdc)

Fig. 11,12 77} 33 9 Adgao] glejx 9]
T2l F3¥ 2ulEE Jehgia gich 33 2
E9 $HEAL Yy $HEAT FU¢ A
%L voF3 9t} 2eE F3 2iEE &
dHol o3 WA= AL & 5 sk

Fig. 13& AAsH(8=120" )al %< dA
o] FAY yaw ¥ RHEE Jehz gl &
AdATE AR 2 Chan?] A4 2 4F
e 2F2 S ¢ F Utk

Fig. 14& 3ol gloiA o} Fad #AAGH &

vetdz glel & A4AbAdses Agx e 2 43
stz gleu, Chan®l AAAI= APAnd =
2 Hrksle 9lee 4 & Ak

Fig.15& 3 9lejM o] 2 pitch 8] &3
EAES ez Qo A 4zt Fd
gHrhsba AU ANHo g £ AFE BdF
I gich

gl FFSEY RZIAR Age] F
7V el wie} A $-3te] ko] <zt vehx| gt

a Aele oA 24 ¢S 4 F Aok
4. 8 2
£ ATelA] dojzl a3t AL o5 3t
1) 33k el EEHE o83t 4FAe &5

FalFe Aolsgen, & SAALY Aotg
Wahab®) A9 ¥ Chansl A4Hx\9} A2 vz

-42-



AFA £F 2 AFRT AY

AEsS £ AXYY 83 E A Fsdc

2) Tuckd] Al Yehje AREFL ALl
TAER Ao e AFdle AH LSS
233 A9 FAY Al ds Y e
B3, Aol e Afde Aol S
of we} 2 o] ok AT, 4R =ZA
vehta] efgtel. '

3) £ A7l g z2a A4 JFH
dolAe fARME Y3ty glees AA
Aol ol AAA| 2 FH el AFA HA
ol ]88 4 & e Ardch

4) ¥ ATdM e AA Fale} FHel AT %S
328A] dgkodd, olo gt Wyt 27w,
AAdsjA el gt A7t RP= ojof gl

1) Fry, E. D. and Graul,T.,“Design and Application
of Modern High-Speed Catamarans”, Marine
Technology, Vol. 9, pp.345-357, 1972

2) Lee, C. M., “Theoretical Prediction of Motion
of Small-Waterplane-Area Twin-Hull(SWATH)
Ships in Waves”, DTNSRDC Report 76-0046,
1976

3) Lee, CM. and Curphey, R. M,, “Prediction of
Motion Stability and Wave Load of
Small-Waterplane-Area Twin Hull Ships”,
Trans. SNAME 85, pp.94-130, 1977

4) MERK, “FERKERROHEEENICRT 55
78", BTEEAMH &R, 1823, 1981

5) Hong, H.S., “Predictions of Motion of

-43-

SWATH Ships in Following Seas”,
DTNSRDC Report,81-039, 1581

6) Kim, KH., “Determination of Damping
Coefficients of SWATH Catamaran Using
Thin Ship Thery”, Thesis of M.Sc., M.LT,
1975

7) ANKIESE, BH ¥, “$EKEIRG(SWATH)",
BAEMES EBERRRAST - R7HS >
K77 L, pp.49-80, 1990

8) Chan .H.S., “Prediction of Motion and Wave
Loads of Twin-hull Ships”, Marine Structures,
Vol. 6, pp.75-102, 1993

9) Hess, J.L. and Smith, AM.O., “Calculation of
Nonlifting Potential Flow about Arbitrary
Three- Dimensional Bodies”, Journal of Ship
Research, Vol.8, No.2, pp.22-44, 1964

10) Faltinsen, OM. and Michelsen, F.C,
“Motions of Large Structures in Waves at
Zero Number”, Proceedings of
International Symposium on Dynamics of
Marine Vehicles and Structures in Waves,
pp.91-106, 1974

11) Ogilvie, T.F. and Tuck, EQ., “A Rational
Strip Theory of Ship Motions:Part 17, University
of Michigan, Report No.013, 1969

12) Salvesen, N., Tuck, E. O. and Faltinsen, O.,
“Ship Motions and Sea Loads”,
SNAME, Vol. 78, pp.250-287, 1970

13) Wahab, R., Pritchett, C. & Ruth, L.C., "On
the Behavior of the ASR Catamaran in

Vol. 8,

Froude

Trans.

Waves,” Marine Technology,

pp.334-360, 1971



