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Failure Types Identification of Single-layer Spherical Shells Under
Harmonic Loads Based on Response Surface Method

BAO Wei', YE Ji-hong', SHEN Shi-zhao*
(1. School of Civil Engineering, Southeast University, Nanjing 210096, Jiangsu, China; 2. School of Civil
Engineering, Harbin Institute of Technology, Harbin 150090, Heilongjiang, China)

Abstract: In order to reduce calculating workload of failure types identification of single-layer
spherical shells under harmonic loads, avoid repeating calculation and save after-treatment time,
reliability indexes were proposed to determine failure type of structure by using response surface
method and the specific step included three aspects. Firstly, reliability indexes which accord to
the response surface method of single-layer spherical shell based on displacement failure mode
were calculated under harmonic loads. Furthermore, the specific corresponding relations between
reliability indexes and failure types were established. Finally, the quantitative indexes were
provided to determine failure types of structure of single-layer spherical shell. The research
shows that the method can determine failure types accurately and is effective and practical.
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Fig.1 Single-layer Spherical
Shell Structure
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Tab.3 Kj Values of 50 m Span and 1 /5 Rise-span Ratio
Single-layer Spherical Shell Under Vertical Harmonic Loads
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Fig.3 Node Maximum Displacement Hydrograph of
50 m Span and 1/5 Rise-span Ratio Single-layer Spherical
Shell Under Vertical Harmonic Loads
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