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Figure 13-2(b)
Vessels of Obround Cross Section
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GENERAL MOTES:

(a) See UW-13 for corner joints.

(b) See UG-47, UG-48, UG-49, and UW-19 for stay bars.
(c) See 13-8 for weld efficiency calculations.
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13-10 UNREINFORCED VESSELS HAVING AN

OBROUND CROSS SECTION
[FIGURE 13-2(B), SKETCH (1]]

For the equations in these pamgraphs, the moments of
inertia are calulated on a per-unit-width basis. That is,

I= b 12, where b = 10 See 13-4[k]
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For the equations in these paragraphs, the moments of Figure 3_2(b) Sketch 1
inertia are calculated on a per-unit-width basis. That is, .
[ =bfJ12, where b = 1.0 See 13-4(l). Section 13-10

(a} Membrane Stress

Semicylindrim] sections:

[Sm)g = PRIy (1)
[Sin)p = PR+ Lo}t 2

Side plates:
S = Pt B &3]

P = internal design pressure (see UG-21) P:=250 psi

t, = thickness of short-side plates of vessel t,:=1.375 in

E = inside radius R:=9.625 in
Semicylindrical Sections

S, = (P-R) _ 750 psi (1)
1
Ly:=10.25 in
P-(R+L

Smc::¥:3613.636 psi (2)

1
Side Plates

t,:=1.375 in

S = (P'R) = 1750 psi (3) S, = membrane stress
2



{b] Bending Stress
Semicylindrical sections:

PLac
Shl, = 3l = Gy A
(53 = 225312 - ) (1
_ Plgc 1
(%), = 2 [3(Lz + 2R) - CyA] (5)
Side plates:
[.ﬁb]ﬂ = PlaCa/ 646 (6]
PLac
Shl, = 3l = Gy A
(5= 225 (312 - ) o)
¢; = distance from neutral axis of cross section of ¢ = distance from neutral axis of cross section to
plate, composite section, or section with mul- e .
tidiameter holes (see 2-12) to the inside sur- extreme fibers (E‘EE Ci and Cﬂ}* The dppropri-
face of the yessel. Sign I ulways fositive [+ } ate ¢; or ¢, value shall be substituted for the
¢, = distance from neutral axis of cross section of
plate, composite section, or section with mul- C term in thl’_" stress qu_lEI.tiDnS.

tidiameter holes (see 2-12) to the extreme
outside surface of the section. Sign is always
negative ( - ).

. T L
y = La/R ~:="2-1.065
R

- - I
axz = .‘2..”1 az::—2:1
Il
Cy = R*(2y* + 3yma, + 12a,) C,:=R>. (2 Y43 yemeon+12 a2>:2251.626 in®

A = R(2y + mus) A:=R-(2 v+ ay) =50.738 in



P.LZ.c’i Cl .
Sygi=————+|3+L,———|=—18470.537 psi  (4)
‘Il A

1

P.L..c: C
S C’.(g-(L2+2 R)—I):59802.19 psi  (5)

Spoi=——
bC 6.1,

Side Plates:

P'L2'Cl'c

Spa = 1 =60148.223 psi  (6)

6A-I,

P‘Lz'ci Cl .
Sypyi=——— 3+Ly——-|=~18470.537 psi (7)

012

(c) Total Stress
Semicylindrical sections:

(57)5 = ca.(1) +eq (2] (8)
[ST]C =eq.(2) + eq.(5] (9)
Side plates:
(51),, = ea.(3) + ea (6] (10)
(S7)p = eq.(3) + eq.(7] (11)

Srpi=Smp+Syp=—16720.537 psi (8)
Srci=Sme+ Sy =63415.827 psi  (9)
Srai=8,+ S, =61898.223 psi (10)

Maximum Allowable Stress
Srp2i=S,,+Syp,=—16720.537 psi (11) for SA516G70 = 20000 psi



