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A Study on the Limit Analysis of Cylindrical
Shell Subjected to Localized Loads
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{Abstracet)

The effect of axial stress on the plastic deformation of rigid-perfectly plastic cylindrical shell
under the localized load is investigated. It is assumed that the shell is constructed =ith the mat-
erial of Tresca’s yield criterion. A closed form solutions are obtained for uniform band pressure
by using the circumscribed yield surface.

The analysis shows that the effect of axial stress is of considerable importance when the dim-
ensionless axial stress (#,=N./ooH) is greater than 0.3 and dimensionless width of band pressure
(&=C/~v'RH) is less than 1. It also appears that the effect of axial stress is negligible when the
axial stress is less than 0.2 or the width of band pressure is greater than 2.

In order to observe the phenomena of plastic collapses, a static collapse experiment was conducted.
According to the result of this experiment, the theory is in good agreement with the experimental

result.
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Fig.3 Yield surface for the cylindrical shell.
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Fig.4 Circumscribed yield surface for the
cylindrical shell.
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Fig.11 (b) Photograph of the specimens Fig.12 Photograph of Experimental setup.
Table 1
1 ] 2| 3] 4] s ’ 6 | 7| 8] o 10| n Bt 13
Test| 2L | 2¢ | H | R g a0 n, P, S | bu $o Py
C PR P.R

No. | mm | mm | mm | mm | Jpg |[ke/mm? 2gH | kg/cm?| “GF |Eq. (19) [Ref.(12)| kg/cm?
1 370 11,00 2.5 26.25 o0.679 20.4 0.816 47711 163  1.55 2.03 —
2 \ 370, 15.0 2.5 26.25 0.926 29.4] 0.736 412\ 1.47 1.42 1.69 —_
3 ' 500 52.0 2.5 26.25 3.21 29.4'  0.572 321| 1. 14 1.06 1.09 —
4 ;\ 500| 100. 2.5 26,25 6.17 29.41 0. 5601 314‘] 1. 12 1.02 1.03 422
5 | 500| 200. 2,5 26.25 12.33 29.4] 0. 525’ 3001‘ 1.07] 1.00 1.007 395

Column (1) Specimen Numbers
(2)-(6) Geometrical Dimensions and Parameters
(7) Yield Stress
(8) Experimental Axial Stress Resultant
(9) Experimental Limit Pressure
(10) Dimensionless Experimental Limit Pressure
(11)-(12) Dimensionless Theoretical Limit Pressure
(13) Bursting Pressure
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