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Improved equivalent plane method in system reliability computation

KANG Hai-gui*', ZHANG Jing', ZHANG Xiao-qing®
(1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China;
2. Management Office of Key Project Construction, Zhengzhou 450007, China)

Abstract: The reliability computation is a complicated problem for a structural system with multi-failure
modes. It is difficult to get the computational results directly, and an approximate method is usually
used. If the correlativity between failure modes is very weak, some approximate methods can be found
to calculate the system reliability and the calculation accuracy can be quite good. But, if the correlativity
between failure modes is quite high, the calculation errors by these methods are usually very big. The o-
riginal equivalent plane method (EPM) is only used to calculate the parallel system reliability, by which
the iteration method is required and the calculation errors are usually quite big. In this paper, an analy-
sis formula of equivalent plane method for calculating the series system reliability is derived firstly, and
then an improved equivalent plane method (IEPM) is put forward. The improved equivalent plane meth-
od can be used to calculate both series system and parallel system failure probabilities. By using this new
method. the problem of calculation accuracy for the system reliability computation with high correlativi-
ty between failure modes is solved very well. A large number of calculation examples and comparison,
show that this new method has quite high precision for the system reliability computation with high cor-

relativity between failure modes.

Key words: system reliability; equivalent plane method; failure mode; parallel system; series system

(LE#E 131 7)
Numerical analysis method of the eccentric compression bearing

capacity for the concrete filled steel tubelar latticed columns

JIANG Li-zhong, ZHOU Wang-bao*, TANG Bin
(School of Civil and Architectural Engineering,Central South University, Changsha 410075, China)

Abstract ; The Taylor’s series were used as the piecewise interpolation function. Based on the equilibrium
condition of several sections and the stress-strain relationship of the concrete-filled steel tube considera-
ting the confinement effect, the numerical method for calculating the elastic-plastic ultimate loads of the
concrete-filled tubular laced columns were put forward, and the corresponding computing program was
compiled. Compared with the existing methods, the effect of the shear was taken into account in this
method, which was not only suitable for calculating the ultimate load of the eccentric compression mem-
bers with equal eccentricity, but also the eccentric compression members with unequal eccentricity. The
elastic-plastic ultimate loads of some domestic existing four-tube concrete-filled steel tubular laced col-
umns with equal eccentricith are computed using the numerical method, and the computed results are
compared with the existing code. The computed results indicated that the existing computational meth-
ods are conservative, the computational errors are great,and the computed results in this article agree

well with the test results.

Key words: ultimate bearing capacity;numerical method ;concrete-filled steel tube; latticed column;

eccentric compression





