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This paper presents an efficient technique to estimate the load tolerance, which shows a capacity of the
current design, a future reference for design upgrade, maintenance and control. A reliability-based load
design method is applied in fatigue reliability design, which provides the load tolerance for a structure
subject to the fatigue failure mode. Load capacity coefficient « is introduced as a random parameter to
define the load capacity. The range of the mean of « is regarded as a load tolerance. Equations (1) and (2)
show how « is defined for the load amplitude and the mean cases, respectively.
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where fo(t) is the initial dynamic load history (peak and valley), fmean is the mean value of f. When « = 1, the
applied load is identical to the original load history and « can not be negative.

The stochastic response surface method is used to predict the relationship between the logarithmic fatigue
life and the load capacity coefficient. Reliability analysis is then carried out using the first-order reliability
method (FORM) based on the stochastic response surface. Applications of load tolerance estimation with
respect to the reliability measure of fatigue life performance are developed. When the relationship between
the reliability measure of the system and applied loads is linear or mildly nonlinear, a linear assumption
turns out to be accurate and effective. Using the sensitivity information provided by FORM and the linear
approximation, the critical value of the mean of « can be estimated to meet the probability requirement. The
accuracy of the estimated result is also verified as shown in Figure 1 (load amplitude effect).
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is often unavailable, especially
for dynamic loads. Engineers are  *
often more interested in the
effect of these parameters. Using
the  sensitivity and linear
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predict which distribution type Figurel. Verification of linear relationship between

has a significant effect on the probability measure 4 and load capacity coefficient a

load tolerance. After dominant
distribution type is selected, the detailed load tolerance is constructed to make the estimation conservative.
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