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ABSTRACT:

2% Ultimate strength analysis HZF7E&h4,

Despite the increasing necessity of accurate estimation of ring-stiffened cylinders’

Commercial softwares AH-&

ultimate strength, the

complex structural behavior of cylinders has made their design mainly depend on empirical formulas mostly based on
insufficient test data rather than theoretical background. This paper has developed the imperfection method which enables
the ultimate strength analysis of buckling sensitive structures by combining two general functions of common commercial
finite element softwares, linear elastic buckling analysis and nonlinear stress analysis. Developed method was applied to two
of the world most renowned commercial softwares, MSC/NASTRAN and ABAQUS, for the analysis of ring-stiffened
cylinders and unexpectedly big difference in their analysis results was found. This tells that many widely used commercial
softwares has their different strong points and week points and the choice of commercial software should be cautiously

made after thorough inspection.

This paper ends with some useful information about which of the aforementioned two

softwares is more appropriate respectively for linear elastic buckling analysis and ultimate strength analysis of ring-stiffened

cylinders.
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Table 1 Variation of analysis results in accordance with
mesh fineness(Load: Hydrostatic pressure, B.C.: Simple
support at both ends)

* No. of circumferential buckling mode=14

Elastic buckling
No. of pressure Ultimate Strength
circumferential (N/ mm® ) ( N/mmz)
mesh FEM von (@=0.006R)
(NASTRAN) | Mises
44 7413 2.100
8 5.284 1.288
132 4978 4.895 1.200
176 4.8% 1.188
216 4800 1163
4. of =4
L

340
} ]“ !
|
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Fig.1 Test model(RS-2)
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Table 2 Comparison of collapse pressures and critical load analyzed by ABAQUS and MSC/NASTRAN,

(): Calculated values by MSC/NASTRAN

e FULL MODEL
SINGLE-BAY | SINGLE-BAY
HWHER {Both ends FEM Empirical | (Both ends
simply formula fixed
supported) Experiment supported)
Elat Both ends Both ends (BS5500)
T fixed simply (4]
supported
2104 2 582 2675
OR (2.250) (2.875) 2.342 (2.825)
_ 1.809 2420 2496
5 0.001R (1.825) (2.575) 2276 (2.550)
5
e 1585 2.206 2.346
0.002R (1.575) (2375) 2.011 (2.375)
2.580 2119
. 1.429 2075 2257
o 0.003R (1.400) (2.275) (2.250)
{ N/ mm?) 1.240 1.833 2185
0.004R (1.275) (2.225) (2.175)
1.156 1.752 2128
0.005R (1.200) (2.175) (2150)
HBoHA . 5.334 7.450 10.915
(N/mm?) | HE0E (4.911) (6.940) (8.417)
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Fig.2 Finite element model
(No. of circumferential mesh:180)
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Fig.3 Deformed shape( w=0.005R)
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Fig.4 Load-Deflection curve( =0.005R)
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