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Abstract: Based on the laminate equivalent stiffness model, the laminates of composite ship hull were
simplified as orthotropic lamina, and using degenerated 3D single lamina a whole ship finite element
(FE) model was established. With this model, stiffness of equivalent lamina and grid refinement was ad-
justed to precisely reflect mechanical properties of laps with local reinforcement. The results from the FE
calculations on the modals, stiffness and local stress of whole ship under different load conditions were
compared with the experimental results. It shows that using this method not only consume less working
load but also can meet the requirement of engineering application.
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Tab.1 Material properties of each single-layer
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E\/GPa 18.1
E,/GPa 18.1
EyGPa 1.81

v 0.30
vi3 0.30
vy 0.30
G/GPa 5.57
G/GPa 2.55
G»/GPa 2.55

TE: AR 1.2 SR N GE)5 ] T AR 3 R B T H AT,

2.2 RO

K HI MSC.PATRAN $&AL 3T — 8y U3
1) = AER AT (Quard4 VDY) Tria3) HE7 M
BT BRI MR I SRR A A1, B i RRE Sk
Z AR R E 2 =0, X
1 L RLAERA () SR AR | R4l B e AR E T K
FEEM | AR A TR AR S R B AR S A5k B AT A
FESIAITI N2 B R st A 42 T LT 25 SR 2
7, T U R BAE AR AL ASE A PRIE AT
JE R EATT A RS WU/ INIE TR 0 f5f Ak ¥)  1 J Lfo
RO a, IF HARASSS R I A i to R AR 52 2R
PEATIAANL [RIRSE K 3 5 29 S RBAL RSN AR A7
X, DB SR i ) S 2 A BR TR R
JCECH 70 461,715 SECH 57 490, 41 1 s,

S-S )

VA
L
X
Bl 1 A RRICHA (RN R )

Fig.1 FE model (port)
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Tab.2 Comparisons of natural frequency
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Fig.2 Comparisons of modal
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Tab.3 Loading conditions
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5 1.88 25.75 95.89
4 1.52 24.39 70.14
3 1.14 22.86 45.75
2 0.76 17.61 22.88
1 0.38 5.27 5.27
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