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Safety evaluation of shell type bifurcated pipes using elastic
compensation finite element method

ZHANG Wei' , YANG Lu-feng' , HAN Xiao-feng’
(1. Gaungxi University, Nanning 530004, China;
2. Guangzri Blectric Power Industry Investigation Design and R h Institute, Nanmwing 530023, China)

Abstract; By introducing the load-bearing ratio and generalized yield criteria, a new safety evaluation
method of shell type bifurcated pipes using elastic compensation FEM is suggested. According to the
theory of plastic limit analysis, the generalized yield criteria of thin shell and plate expressed by
dimensionless parameters is modified by load-bearing ratio, which extends the applied range of
generalized yield criteria. The elastic compensation finite element method is also used to set the threshold
of generalized stress to overcame the problem of divergence and improve the accuracy of calculation. The
validity of the proposed method is verified by 3 classical calculation examples. On this basis, the method
is applied to evaluate the safety of a four-way shell type bifurcated pipe and predict its failure mode. The
result verifies that this method has good accuracy, stability and convergence rate.
Key words ;shell type bifurcated pipe; elastic compensation FEM; safety evaluation; load bearing-ratio;
generalized yield criteria
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