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Abstract: The classical system reliability theory only involves random static load with constant value,which
cannot provide reasonable estimation for the structure under random static load with variable value,and underesti—
mates the risk of the structure. In view of this, a global reliability evaluation method for framed structures under static
load with variable value is proposed, which is based on the shakedown theory with the shakedown state defined as the
limit state. Firstly,a single performance function is proposed , and two implementations for calculating the performance
function are introduced ; Secondly, based on the probability density evolution method (PDEM),a generalized density

evolution equation of the performance function is derived,and its approximate solution is obtained by introducing
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Dirac & sequence algorithm,and then the global reliability of the structure can be obtained by the one —dimensional

integral of the probability density of performance function. Finally,several examples are investigated to verify the

proposed method. The results show that: 1) the proposed method is of high accuracy and efficiency;2) The global reli—

ability obtained by the proposed method can evaluate the safety of the structure under static load with variable value

more rationally.

Key words:random static load with variable value;reliability ; shakedown theory;probability density evolution

method ; Dirac 8 sequence algorithm
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Tab.3 The attribute of all components for the 25-bar truss

Fr 45 K /m HI/m?
1 4 1 x 10
2~5 15.65 1.5 x 10"
6~9 15.13 2 x 107
10~13 4 1.5 x 10
14~21 16.82 2.5x 10"
22~25 15.59 3% 10*

F4 EOI3PHEINTENHERER
Tab.4 The statistical information of random

variables involved in example 3
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Fig.8 Probability density function of G for
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Fig.9 The tendency of failure probability for

the space truss with different X
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