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Abstract

As a consequent result of our previous paper, "Development of Automatic Data
Generation Program for Finite Element Structural Analysis of Oil Tankers”[1], the
objective of this paper is to develop an automatic modeling program for the
three-dimensional finite element structural analysis of hull modules of general
commercial ships, especially oil tankers, bulk carriers, and container ships.

Based on the proposed algorithm in [1], the followings are newly added: general
applicability for three ship types, automatic mesh division interface with
MSC/NASTRAN, direct wave load calculation interface, and Graphic User Interface
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technology in the process of input data preparation. The usefulness of this procedure is

verified by calculation examples.
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Fig. 4 Automatic mesh generation of finite
elements
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Fig. 7 Flow Diagram of SASMO Program
Table 1 AXcidMe T o sy P2t
Type I Oil Tanker{Type 11 Oil Tanker| Bulk Carrier }Container ship
LOA(m) 274.0 274.0 266.0 240.0
Breadth(m) 48.0 47.8 40.5 32.2
Depth(m) 23.0 22.8 21.2 19.0
Draft{(m) 15.2 14.8 14.5 10.8
Cb 0.8425 - 0.8567 0.6471
Vd(knots) 14.7 - 14.0 -
Tank Test(Fr. No.} 83.5 - 89.5 81.5 - 90.5 - -
Full load{Fr. No.) 77.5 - 89.5 - 106.5 - 131.5 90 - 117
Ballast(Fr. No.) 77.5 - 89.5 - 131.5 - 156.5 90 - 117
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Fig. 10 Finite element structural model of a
type Il tanker : haliast condition
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Fig. 11 Finite element structural model of a
bulk carrier : full load condition
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Fig. 12 Finite element structural model of a
container : ballast condition

4 U =

B A7E RRd P4 L 9% f8es 4
Habssr Zaayel el 948 dndaniag
A, f2A, 4ESEM Sgeldd B9 gut 4%
debg dteg {3laays ol8dld Ma vE
FE 82 (three-dimensional hull module strength
analysis) S 9% o 2 a9 JEsishe
ol ok M2e] F0} AdE Jig-e kst deg
AEE A, MSC/NASTRAN X asjel <)
Hujlol2E it 938 4384 A% BY 21, 9
e AAAS el sy 2 Yxg xe)
Ao =09 Graphic User Interface?]®] Eolck
oziM Adte RUYabEE BEe Aazs o
2 2P by Aol 283l B oupile] gl
4L AFsNg PEaAE ANSYS version
448 AMEEIEOR], YRERA QARG AN
gE 808 algorithm g ©183)¢ich

oA At FE7IAGTHel BEE Apollo
DNI10000 workstationsllM si&lgon], deigs
9 2 ol 2d¥el du TN 2847



108

Fre 9 oF 1 man-dayAT L B T2 aRe
Hewllet Packard, Sun % U©& oo
engineering workstation®l X% $&¢] 7Fssich

B Z2ayde Ma 72 A/ ok dd
of A o] 7lusy Anyoz g 4A &
SIFE HFYE 5 o AEn |, O
T AFd AASE el ddiMe gl
F712 2 35yl BE A3} Bedsojol ¥
ek

ngsls A Al 93 =iy Azks i
A AF Belx) R, ol A HgEF 3
BAA QElHo]~ A7 MSC/NASTRAN 3y
29t 29 J)sdl7) ook olo) thd ALt Ax
v AnER (1318 P28 o

z 7

2 A7 Hriene] FAAYQ) “CSDP - A
ATZHA A2DAAVY FAS) Q@os Az}
o] FENAATU ASHAUS W SR

g 321 8 #

(1] w8 AA, 7 /324 74 S 9% 73
a2 AYAFE 2] A ojgkRAs
3] =83, #2978 A33%, ppld9-156, 1992

[2] Hughes, OF., Ship Structural Design, John
Wiley & Sons, New York, 1983

[3] 27| AVTFL, "CSDP-AATZEY Al
D, FH&rEx  AFEIA UCNIT3-
1322.D, 1989

[4] 3A71EATA, "CSDP-MAI T3] A= 7))
2D, #Eriex a7RuA UCN21I6-
1311.D, 1990

[5] Al )1&=QFE4, "CSDP-AA| 2| A 28 7]
I, #8r1EA AR DA

UCN251-1466. D, 1991

[6] F=71AATY, "CSDP- KA FZ) A28 )
HHIV),” HE7lEx AFRETA  UCN278-
1711.D, 1993

[77 A5, "AA4)HE Preprocessor 7 <AAT
Z84 CAD Al2%>" AMedista dighd 4
AYeH9)=¥, 1993

(8] WA, "OBECTAYS =8 $4=agn
FEM 2939 3938} A=de 7% % 19
P PN, ALHER HSH MRSl
T, 1992

[9] Okumoto Y., Ando, A. and Hiyokuy, K,
“Computer Aided Engineering System for
Hull Structure <FRESCO_S>,” Computer
Application in the Automation of Shipyard
Operation and Ship Design VI, 1988

(101 Ohtsubo, H., Kubota, A. and Kawamura,
Y., "A Study on Object Oriented FEM
Modelling System for Ship Structure,” ¥
2453 =23 Vol.170, 1991

{11] Zienkiewicz, O.C. and Phillips, D.V., “An
Automatic Mesh Generation Scheme for
Plane and Curved Surfaces by ‘Iso-
parametric’  Coordinates,” Int. J. for
Numerical Methods in Engineering, Vol.3,
pp519-528, 1971

[12] Johnston, B.P. and Sullivan, Jr., M., "Fully
Automatic  Two  Dimensional  Mesh
Generation Using Normal Offsetting,” Int.
J. for Numerical Methods in Engineering,
Vol.33, pp425-442, 1992

[13) FFHF71E€AFA, "CSDP-HAARE A
2 Ji B8 A ATEIA], 1993

(14] siAEdTd, "AA F2FF 2 H1xy] A
o=z NI, FA&r|ean] JFRIA
UCN136-1215.D, 1988

Transactions of SNAK, Vol. 31, No. 4, November 1994



