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ABSTRACT

The primary objective of this study is the development of second moment methods for
the efficient reliability evaluations of structural systems. Two methods are presented. One
is the improved first order- reliability method (IFORM), and the other is the modified
probabilistic network evaluation technique (MPNET). For the purpose of verifying the
proposed methods, example analyses are carried out on several cases with two failure modes,
a plane frame structure involving three failure modes and simplified parallel member models
for fatigue reliability evaluations of offshore structures. Numerical results indicate that the
effectiveness of the proposed methods over the conventional ones (i.e., the FORM and the
PNET) increases very significantly as the number of failure modes of the system increases.
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Table 1. System Safety Indices of 2-Mode Systems by Various Methods

Cases Failure Modes Probability Distributions B,
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Table 2. System Failure Probabilities
of a Plane Frame Structure

System

Method Pr, B
FORM [5] [ 467107 | 2.599
SORM (5] 493x107% | 2.581

FORM 483x107 | 2.588
Monte Carlo

4.85x107 | 2.586

Simulation [5]
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Table 3. System Safety Indies of 2-Member Systems
by Various Methods

Safety B, =20 B,=3.0
Index
Method B B il B
FORM 1930 | 1.743 | 3.216 | 3.084
SORM 2.087 | 1.895 | 3.368 | 3.214
IFORM 2.009 | 1.825 | 3.292 | 3.162
Monte Carlo
Simulation{11] 1.76 315
Numerical
Integration[12] 1.83 3.15
C————
—

Fig. 4. Simplified Reliability Analysis Model
. for Progressive Fatigue Failure
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