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Abstract

A study result of buckling reliability is presented for the axially compressed imperfect elastic cylinder.
Multi-mode analysis program is developed from Karman-Donnell Equation for the calculation of the buck-
ling load of the cylindrical shell. Geometric intial imperfection is approximated by double Fourier series
of which coefficients are assumed random variables with jointly normal distribution characteristics. Crude
Monte Carlo simulation technique is used to calculate the probabilistic failure properties of several cases

with various imperfection Conditions.
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Table 3-1 Geometric and material data of Shell-1

Data Shell-1
Length(mm) 206.7
Thickness(mm) 0.118

Radius(mm) 101.770

Young's modulus(N/mm?) 1.065E5
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Table 3-3 Imperfection model and values of the
Fourier coefficients for sheif-1

Imperfection | Fourier | Imperfection | Fourier
mode coefficient mode coefficient
2,0 —0.05649 (17,9 0.00523
(1,9 0.08771 (17,12) 0.00342
(34,00 —0.00199 (17,3 0.02160
(33,9 0.00254 (17.6) 0.00859
(33,2 0.01897 (2,23) 0.01251
(33,7) 0.00358 (27 0.06083
(1,2) 0.64894 (2,16) 0.02026
1,7 0.12254 (3.23) 0.00833
(331D 0.00197 37 0.04039
(1,10 0.06716 (6,0 0.01545
(32,4) 0.00778 (317) 0.01241
(2,4) 0.12806 (3,14) 0.01607
(4,0 0.02493 (311) 0.02214
(213) 0.02673 (33) 0.12461
(32,13) 000162 (3,31) 0.00558
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Table 4-1 Specifications of reliability case study

Case | Imperfection mode |Mean variation |S. D. variation
1 | axisymmetric(60) | 0.0—06 0.0—04
2 | asymmetric(3,16) 0.0—06 0.0—04
3 |both (6,0)+(3,16) 00—06 0.0—04
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Fig. 4-1 Reliability analysis procedure
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Fig. 4-6 Buckling load v.s. failure probability
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Fig. 4-10 Reliability computation result of Delft shells

Table 4-2 Geometric and material data of Delft shells

Shell No. | Radius(mm) [Thickness(mm)|Length(mm)
D1 101.6 0.2050 196.85
D2 101.6 0.1852 144.78
D3 1016 0.1491 140.97
D4 1016 0.2634 140.97

* Young's modulus 1.065E5 N/mm?(Y. Brass)

Table 4-3 Imperfection model and values of the Fou-
rier coefficients for Delft shells

Imperfection Shell number
mode
D1 D2 D3 D4

2,0 —0.010809| — 0.027238| - 0.089906| — 0.017560
(4,0) 0.022578( — 0.007836( — 0.025508| —0.009239
(26,0)* |—0.001600 0.000012{—0.000023|— 0.000027
(1,2) 0.417400 0.392870| 0.741280] 0.222900
(1,6) —0.077872|—0.143490| 0.017483 0.077668
(1,8) —0.263690( —0.009405| 0.112470} 0.101510

(1,10) 0.036568( 0.043628( —0.245610| — 0.008853
23 —0.101290 0.034018{ —0.064766| —0.001887
(21D 0.009732| — 0.008685{ —0.028261| 0.013545
(24,3)* | 0.007230| 0.000534| 0.000174| 0.002233
(24,11)*] 0.001560] 0.000131] 0.000065| 0.000528
(252)* | 0011102| 0.000774] 0.000233] 0.003292
(256)* | 0003033 0.000245] 0.000075{ 0.000974
(258)* | 0.002111] 0000174/ 0.000074{ 0.000712
(25100*| 0.001734| 0.000137| 0.000063] 0.000553

* extrapolation
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