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Analysis of Cantilever Cylindrical Shells with Edge-Stiffeners
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Abstract : In this study, cantilever cylindrical shells with edge-stiffeners are analyzed. A versatile 4-node flat shell ele-
ment which is useful for the analysis of shell structures is used. An improved flat shell element is established by the
combined use of the addition of non-conforming displacement modes and the substitute shear strain fields. Three models
by load conditions are considered. Model A , B and C are loaded by point load at the free edge, line load and exter-
nal pressure respectively. A various parameter examples are presented to obtain proper stiffened length and stiffened
thickness of edge-stiffeners. It is shown that the thickness of shell can be reduced more than 50% for Model A, about

20~30% for Model B by appropriate edge-stiffeners.
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Fig. 1. The cylindrical coordinate system and displacement fields
of cylindrical shells.

Fig. 3. Qut-of-plane forces for cylindrical shells.
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Fig. 4. Six degrees of freedom of a flat element.
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Fig. 5. Analysis Model A, B, C.

Table1. Material properties

Material Properties E=200GPa, v=03

(Steel) G=E/2(1+v)
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Fig. 6. Geometry of cylindrical shells with edge~stiffeners.
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Table 2. Reduction effect of shell thickness by reinforcement
(Model A)
Maximum Values
Unsti- ] Thickn.ess
L/D ffened Stiffened (1, =1, Ly=1L/10) Recé:x/j;lon
t=0.020{t=0.020 |t=0.016 [t=0.012 |t=0.010
u, | -1.681 [-0.76811-0.9892 | -1.34 | -1.604 [More than 50%
1|0, | 2215 | 1.683 | 2.194 | 3.045 | 3.714 20%
6, | -5.488 | -1.927 | -2.254 | -2.671 | -2.923 More than 50%
u, | -4.667 | -1.543 | -2.144 | -3.101 | -3.8 [More than 50%
3]0, 1.905 | 0.5809 | 0.8227 | 1.288 | 1.633 More than 50%
oy | -4.039 | -1.446 | -1.741 | -2.142 | -2.397 More than 50%
u | -4.741 | -1.207 | -1.65 | -2.355 | -2.867 [More than 50%
51 ox| 1771 105225 | 0.6639| 0.8916 | 1.067 [More than 50%
6, | -2.65 | -1.061 | -1.252 | -1.501 | -1.652 [More than 50%

Journal of the KOSCS, Vol. 20,

No. 4, 2005



e HEY ol HEY s

Table 3. Reduction effect of shell thickness by reinforcement

(Model B)
Maximum Values
- Thickness
Unsti- . _ _ N
LID Stiffened (¢,=1t, L= L/10) Reduction
flened %)
t=0.020]t=0.020{t=0.016 |t=0.012 t=0.010
uy |-0.8666 |-0.4886 | -0.6662 | -1.005 |-1.306{ 30~35%
1{ o, | 2917 | 1.803 | 2.524 | 3.892 | 5.117 | 25~30%

oy 1-0.4983 [-0.454 |-0.6216 |-0.9405 | -1.215 More than 50%

u. | -7.817 | -2.647 | -3.825 | -5.903 | -7.68 More than 50%

3| oy | 6937 | 2.823 | 3.971 | 6.486 | 8.756 | 40~45%
oy | -1.671 [-0.935 | -1.228 | -1.638 [-1.901 | 40~45%
u | 9117 | -4.505 | -6.964 | -11.49 {-1538| 30~35%
51 ox | 6226 | 3.639 | 4983 | 7.468 | 10.11 30~35%
oy | -1.547 |-0.9284| -1.236 | -1.637 |-1.858 | 35~40%
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(b) Stiffened (£, =1, L,=L/10)

Fig. 13(a). Deformed shape of Model B for =1 (Deform factor
= 05).
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