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Strength and stability analysis on hydrostatic pressure
structure with initial stress field
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Abstract: Aiming at the initial stress field generated by welding of ring-ribbed cylindrical shell structures
with initial geometric defects after shape correction, this paper presents the study on the influence of initial
stress field on the strength and stability of ring-ribbed cylindrical shell structures under the premise of
considering geometric nonlinearity caused by large deformation. The finite element model of ring-ribbed
cylindrical shell with initial geometric defects was constructed by using ANSYS software and the initial stress
field was calculated. The strength and stability of ring-ribbed cylindrical shell with initial geometric defects
and stress field were solved by arc length method. The comparison between the experimental results and the
calculated results verifies the validity of the model. The analysis shows that the ultimate bearing capacity of
the ring-ribbed cylindrical shell under hydrostatic external pressure is slightly reduced, and the regularity of
the instability waveform is reduced, but the failure position remains unchanged.
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Fig.3 Schematic diagram of local deformation measurement
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Fig.4 Locations and numbers of measuring points
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Tab.1 Deformation of shell plate at the device (Unit: mm)
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Fig.9 Amounts of deflection and deformation before and after orthosis
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