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Limit Analysis of Cylindrical Tube Subjected
to Axisymmetric Local Load
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{Abstract)

The limit analysis is carried out on cylindrical tube under localized axisymmetric ring force
and band pressure. The material of cylindrical tube 1s assumed to be homogeneous and rigid-
perfectly plastic, and to obey Tresca’s yield criterion, The limit loads are obtained by using
hexagonal and octagonal yield curve nscribed to exact yield curve.

The theoretical results indicate that the limit loads determined with octaganal yield curve are
larger than that with hexaganal yield curve. In case of band pressure the theoretical limit loads
are compared with the experimental results of static-collapse experiment. A close correlation

between theory and experiment is observed in this comparison.
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Table.2 Analysis results obtained from octagonal yield curve.
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Table.3 Comparison between theoretical and experimental results
1] [ |4 5‘617j8k9‘10§11‘12’13\14~15
TEST[ oL | 2cln x| o6 ne | Po g | g | g | ga |22 b
| ! ¢ It/ | pir et/ b 7,=0
No, | mm | mm ‘} mm ‘mm Vrh | mm? 200;;] cm? | Tyon | [4] | [3] Table.2 |kgf/cm?
1 370l 8.0 2.5 26.25 0.494 0.874] 489§ 1826 1.600] 2, 585 | 1.580 | 2.010 -
2 370 32,01 2.5 26.25 0.579] 29.4 0. 815} 456, 1.6g0 1.489 2,055 | 1.480 | 1.580 —
A |
3 3700 13,0, 2. 5‘ 26. 25’ 0.802] 29.4| 0. 770“ : } 1.540 1.440) 1,843 | 1.420 | 1,450 —
4 370‘ 15.0"’ 2,5/ 26.25' 0,926 27.4] 0. 742 416‘ 1. 484 1.380‘ 1,690 | 1.360 | 1.340 —_
5 370, 0.0l 2.5/ 26.25) 1,235 29.4’ 0.690, 3%6. 1.380; 1.270{ 1.452 | 1.250 | 1.180 —
6 370l 25.0 2.5 26,25 1,543 0.628‘ 352’\ 1. 286 1.‘210‘ 1,319 1.160 | 1.110 —
7 37l)[ SO'Oi 2.5 26.25‘, 1,852 0.595‘; 333 1.190 1.1621 1.236 | 1,110 ) 1.070 —_
8 3700 35.00 2.5 26.25 2.161| 29.4; 0,588 329 1.176 1.123 1.181 | 1.090 | 1.040 -
o | 5o 520l 2.5 26,250 3.210] 20.4] 0,573 321i 1146 1.061l 1,089 | 1.040 | 1.010 —
10 | 500 100.0] 2.5 26. 25“ 6,170 29.4 0.561% 314! 1.122 1.02()‘ 1.026! 1.010 | 1.007 422
11| 500 200,00 2.5 26.25]12.344] 29.4; 0.536) 300‘ 1.072 1.010' 1.007 | 1.000 | 1.005 365
Column (1) Specimen Numbers
(2)—(6) Geometrical Dimensions and Parameters
) Yield Stress
©) Experimental Axial Stress Resultant
(€)) Experimental Limit Pressure
(10) Dimenstonless Experimental Limit Pressure
(11)—(14) Dimensionless Theoretical Limit Pressure
(15) Bursting Pressure
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