http://ww.kekaoxing.com

23 3 Vol.23 No.3
2002 6 Journal of Harbin Engineering University Jun. 2002
150001
PNET
0213.2 A 1006 — 7043 2002 03 — 0008 — 04

Reliability Analysis for Ship Spatial Structure

Based on SFEM

LONG Bing AN Wei-guang CAI Yin-ling
College of Civil Engineering Harbin Engineering University Harbin 150001 China

Abstract Spatial girder element and SP panel element are used to model the three-dimensional spatial ship
structure with consideration s accorded material intensity girder section area panel thickness and loads as
stochastic variables and stochastic finite element is adopted to analyze the influence of stochastic variables
on the nodal displacement. Adopted first — order second — moment method advanced branch — and — bound
method and PNET method are used to do reliability analysis for the structure system. The numerical sam-
ples show that this method is effective.
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1
Fig. 1

1
Table 1

The structure of a box

Main fault models of the box

1 [9 -8 -[7 3.4466  2.838x10 *
2 [9 -8 -[7 3.7949 7.384%10 3
3 [9]-7] 3.8233 6.582x10
4 9] - [] 4.2030 1.316x10°°
5 7 4.3305  7.437x10°°
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Fig.2 Comparison of reliability index of the
box using FOSM and AFOSM
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Fig.3 Derivative of the nodal displacement to

A; T, P;of No.9 panel element
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Fig.4 The structure of a cabinet of a warship

from #126 to #132

F.=652.80 kN/m

AT T

-2 Ok - m
1
~1_,
1T ¥
#!32 (%"—“335.9-]([\"’]1‘1
#126
5 #126~#132

Fig.5 Load model of the cabinet from # 126 to # 132
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Fig.6  The nodal displacement along
Y axis of #126 and # 129 1 M .
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Fig.7 Derivative of the nodal displacement to
A; t; P; of No.1 freedom degree
of the structure #126 — #132

#126 - #132

11 -

6 THOFT — CHRISTENSEN P MUROTSU Y. Applica-

tion of structural systems reliability theory M . Berlin

Springer — Verlag 1986.

M .

1992.



