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Stress calculation for shells of large storage oil tank based
on elastic analysis method
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Abstract: Based on continuity and smoothness conditions of deflection on shell, the mechanical model was established using
elastic analysis method for calculating shell stress distribution of large storage tank. The formulas for calculation of hoop and
axial stress on stepped thickness shell were deduced by using deflection differential equation of short cylindrical shell. Taking
a tank with volume of 15x10* m’ for example, the detailed calculation process of tank shell was provided based on elastic a-
nalysis method. Compared the finite element methad calculation results with the testing data, the feasibility and effectiveness
of the method were verified. The results show that the method can accurately calculate the stress on lank wall, and can pro-
vide a reference for the design and checking of the tank wall.

Key words: large storage tank; elastic analysis method; stress caleulation; short eylindrical shell

RAFRERIHK LR AMEENEERKE, B
il P B K R B 2 BUR 2 80K 10x10° m®, KA
MR B RS H BRI R
T i A 75 ) 280 K, AR 7T AR B T 0 R B
e, AR T 5 K50 T DA 465 A 58 A2 40 8 2 45 b
T T RN RO OL, A1 0 BE 1 1 9 BRIR 1T
BARALT M T, SRk e 0 R Ak BRI
RIZH B, BT 32 46 B 2 VR oL 180 12 T A A, £ PR 125
PO, NMERERR S 7 R R, K

WA B E.2011-11-12

HEES EERER LS5 Ram:h R0y, 2
B REFE Ik ) R IR R PR b % 8 8 9 i 5RO
PIE AR L ERTER S AT R W R EE b X S — R
RN TR E LA, AR T
Hod R HE HE AR, B#A™RKIPmT A
LIPADOR M Lt ich A N S N b g [ )
AP D F %A R, U TR IR R R S £
BRI RE 7 — M EEOE A, RSN R
RN 0 6, ) Aef BB 4 980 — RO S A SRR B it

BETA . FEAEKFE(EK) A LRV EHEIT R F1(10CX04031A)
EEMIT 3 K(1973-) , B (UK L BISE B, FEM SR THE AL B0 EL TN S amRar S 80 14,



. 160 - PEEHRFFR(ARAAFIR)

012 %6 A

BFHAEEME N, RN T W AT EMN A
X RERENT S oA R, 4 1 S B BRI HE B AN
Bl G E LW ME R B R AT
P4, B UE AR 7 5 T K U £k o B2 N S B T AT
8

1 EESITEERHE
BB 2 TS R ST A X, B R R BRI
B A AT 45— AR B 0 B AT R
1.1 SEHEEERHEHTRNRY

B AR RE (9 0 AL I 1 R, BB ARR
i UVAT A, % R B AR 7T 5% v PR A £ B R

AR R TR

d4

Hxli‘+4ﬂfyi =2/D,, (1)
H

. ES: ‘IEs,

T12(1-v )]’B 4RZD

Z,=P=y(H_,-x,).
Ly, A i BREREE m; Z, AU « 5%
MEE TR, N/m’; D, 8, 5+ PN H#EIR
RN E AR E RN - m,m™ JE AR
R, Pasy RIAM L R AEEHEEE m;8, AE i B
REEREE m,

M
Q:

Yy

Hﬁ“uu*"‘
b
VG S

i
”‘Q,F: v_/Q”vy
My My

1 BERENFER
Fig.1 Mechanical model of single shell
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Fig.2 Program frame of calculation of stress

distribution on tank shell
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Table 1 Thickness, height of each tank shell
and its water level height at lower end

Y BEMS/mm Bl A /m WALFETE H,_, /m
1 40 2.98 29.18
2 33 2.68 17.20
3 26 2.68 14.52
4 22 2.68 11.84
5 17 2.68 9.16
6 12 2.68 6.48
7 12 2.66 3.80
8 12 2.66 1.14
2.1 FTHETEMFNITE

BHIKE. EH#ER R=50 m, #HEN 6=
39.73 kN/m  JEMR (1 HH RERE LK E C=0. 12 m,
BGREE ¢,=0.023 m, FIEHREE ¢,=0.011 m,
BHRH K, =100 MN/m*, FK &S 1E H=20.18 m,
BHERIE £=206 GPa, M v=0.3 , BRIEEE
B =004 m, HHHEHTIREE M=~
60.944 kN, FH 53 1 Q,=159. 71 N/mm,
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ERWH, BEM_ 5 HN-60944 5542.2,
~795.19,-33.636,-226.17.-298.44 0 N;
Hh Q. 4 Hh159.7, -2.9027.7.702 5,
3.5835.4.3246 3.6641 .0 N/mm,
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