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Stability Analysis of Ring-Stiffened Circular Cylindrical Shells taking
the Follower Force Effect of Hydrostatic Pressure into account
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{Abstret)

A finite-element formulation is presented for the stability analysis of ring-stiffened circular
cylindrical shells using linear bifurcation buckling theory.

External hydrostatic pressure is treated as a follower force.

Critical pressure and mode shape in both general buckling mode and interframe buckling mode
have been obtained using this formulation.

Critical pressures for cylinder with internal and external stiffener are compared.
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(Table 1) Bubkling Pressure (4:<10%)
QA=) v 1
A= % T =3.0

Quter-Stiffener

Type of Stiffening I Inner-Stiffener

;
i
1
|

Yoot Lone & | simple B.C, Clamped B.C. | Simple B.C.  Clamped B.C.
2 L 1.127(11.212) | 11.160(11.275) | 11.260 | 11,349
3 5. 491%*(5. 980) 5.511%(6.002) | 4.500%(4.357) |  4.627%(4.395)
4 8.290 (9. 005) 8.302 (9.019) | 5.466 L 5,489
5 9.121 (9.178) 9.169 (9, 220) 6. 187 {6,203
6 7.841 (7.849) 7.878 (7.970) 6. 362 i 6.361
7 6.482 (6.481) 6.519 (6.635) | 5.968 5.985
8 | 5.433 (5.440) 5.473 (5.609) | 5.365 5. 409
9 | 4.697 (4.706) 4,747 (4.883) 4.676 4.712
10 | 4.211 (4.221) 4,268 (4.397) | 4.195 | 4.234
11 | 3.919 (3.928) 3.980 (4.099) | 3.903 3.951
12 L 3,776 (3.782) 3.838 (3.945) | 3.750 3,812
13 Lo 746%(3. 747) 3.807%(3.903) | 3.728%(3.741) .  3.781%(3.883)
14 . 3.801 (3.798) 3,860 (3.946) | 3.783 3

. 836

* ( )akr- Subbiah [1]9] 3t
* Follower force effect 2

* =100 inch
(Table 2) Follower Force Effect of Hydrostatic Pressure
T~ B.C. | Simple B.C. Clamped B.C.
Buckling Mode \l A1 X 103 A2X 10% } A2/ A A1 X 108 72—10° A2/ 2y
General Instability “ 4.590 (3) | 5.066 (3) 1.104 I 4.627 (3) 5.106 (3) 1. 104
Interframe Buckling 3.728(13) ' 3.746(13) 1.005 ‘ 3.781(13)  3.800(13) | 1.005

* Cylinders are externally stiffened

* Xy=buckling pressure with follower force effect

* A;=huckling pressure without follower force effect
* ( )3k2 No. of Circumferential Lobe

B.C. 2x10° d
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—
5
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Fig.5 Mode shape-general buckling
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