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ABSTRACT 

Calculation of the maximum stresses in a ring-stiffened cylinder subjected 

to external hydrostatic pressure as obtained from the analysis of Salerno and 

Pulos is facilitated by curves presented in this report. Stresses obtained by 

means of these curves do not deviate from those obtained by a precise calcula­

tion by more than 0.2 percent. 

INTRODUCTION 

The effect of secondary moments produced by the end load on the elastic axisymmetric 

stress distribution in a ring-stiffened cylinder subjected to external hydrostatic pressure was 

investigat.ed by Salerno and Pulos.• The:,, considered small deflections of a cylindrical shell 

with "e1ually spaced circular ring frames" composed of a material which adheres to the well­

known laws of linear elasticity. 

Unfortunately, the numerical solution of the analysis of Salerno and Pulos is lengthy 

and, therefore, is not often used by the designer. Results of calculation. of Salerno and Pulos 

stress function performed on the IBM 704 high-speed computer are presented in graphical 

form in thi report. The e curves enable the rapid alculation of maximum stresses with suf­

ri cien~ accuracy for design purposes. 

METHOD 

The axi symmotric stresses in a stiffened cylinder are functions of the following non­

dim n ional parameter : 
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where Ari the area of the tiffener, as urned • J bf, concentrated at the median surface of tho 
hell, 

h i th holl thickne , 

L f i the center-to-center spacing of the stiffeners, 

b is the effective width of a stiffener in contact with the shell, 

L • l I - b, 

R is the radius to the median surface d the shell, 

v I Poiss on's ratio, 

E i Young' s modulus, and 

P i ex terns I press ure. 

Th fo llowing express ion may be obtained in term of these parameters rrom Equations 
l47 ] n (43] of th alerno and Pulos report. 
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PR 
and au • - - is the circumferential stress in an infinite unstiffened cylinder, h 

"<f>mf is the circumferential m~mbrane stress in the shell at a stiffener, 

o'P"'"' is the circumferential membrane stress at midbay, 

"xbf is the longitudinal bending stress in the shell at a stiffener, 

"xbm is the longitudinal bending stress at midbay. 

[7] 

[8] 

Th circumferential stress o"-'!m and the longitudina! stress ax ·?m on the shell surface at mid-~, I 

ba may be obta ined by the fol lowing relations 

[9] 

(10) 

· ii the ri rcumrerential stresses o"' ~f and the longitudinal stresses a" ~1on the shell urface ~ , 
I 

t t i ff n r are gi en by 

[ 11) 

[t 1 

3 



where the subscripts o and i reJXesent the outside and inside su:faces of the shell, respec­
tively. Thf' circumferential stress a</,! in a stiffener may be obtained from 

[13] 

Figures 1, 2, 3, and 4 are plots of the stress functions FI' F 2, F 3, and F 4 , respec­
tively, for values or y !rom Oto 1 and for values or 6 from Oto 8 covering the region or 
iractical interest. It should be noted that" fj,rnm is not the maximum circumferential membrane 
stress when F 4 is negative and that ad,,. is not the maximum negative bending stress when 

Equation [14] will never be satisfiod for values of 8 less than 4. 74. 

NUMERICAL EXAMPLE 

A numerical example is provided to illustrate the use or Figures 1 through 4. The 
scantlings and material iroperties are: 

R • 13 .000 in. 

h • 0.189 in. 

L f • 3.892 in. 

b • 0.467 in. 

L • 3.225 in. 

A1 • 0.312 sq in. 

E • 30 x 10 6 psi 
II • Q,3 

From the above, values or the nondimensional parameters at a (X'essure of 1800 psi are 

a • 0.5000 

f3 • 0.1265 

y • 0.29~3 

8 • 2. 7967 

Frorr: Figures 1, 2, 3, and 4, re~pe tively 1 

Fl• 0.735 

F2 • 0.497 

f:.•-1.8U 

F4 • 0. 940 
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Then, using Equations [1] through [4], 

and 

Therefore 

Using Equation [9] 

Using Equation [10] 

in Equation [ 111 

0 </,mf 
1- - -0.3350 

OU 

0 "'"'"' 1 ---- 0.1665 
Ou 

LO,ibf 
• -0.6168 

0 xbm 
-- =- 0.3149 

0 u 

PR 
0 = - - - -138,460 psi 

u h 

oq,mf • -92,100 psi 

o<f,mm .. -115,400 psi 

o xbf • 85,400 psi 

o xbm • -43,600 psi 

o </>om• -115,400 + 0.3(-43,600) • -128,500 psi 

o </Jim • -115,400 - 0.3( -43,600) • -102,300 p i 

1 
uxom •- (-138,460) + (-43,600) • -112,800 p i 

2 

0 xim 
1 

a - ( - 13 8 t 4 6 0) - { - 43 I 6 00) • - 2 5 6 0 0 
2 

0¢ 0/=- -92,100 0.3 ( 5,4 0 ) --

1 - 0.3 { ,4 ) = - 11 7 7 



Using Equation (12) 

1 
0 xof • 2 (-138,H0) + (85,400) • + 16,200 psi 

1 
o sif • i ( -138,f80) - (85,fOO) • -15f,800 psi 

tJsing Equation [13] 

0.3 
o</,f • - 92,100 - 2 (-138,H0) • -71,300 psi 
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