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[ Abstract] The capacity of a vertical metal tank is usually measured when the tank is empty. If the tank is filled with
liquid, the tank body will expand due to the static pressure of the liquid, which will increase the tank capacity. Generally, the
static pressure correction value is 0.016%~0.21% of the total volume, which is introduced in capacity tables. For safety of
the tank body, one or more reinforcement rings can be installed on the upper part of the tank. The reinforcement rings could
affect the correction of liquid static pressure. This paper analyzes the effect of reinforcement rings theoretically and

discusses how to calculate the correction of liquid static pressure.
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Fig.1 Radial displacement diagram of the ring plate
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Tab.l Radial displacement caused by static pressure whether the third ring plate of
vertical tanks with various nominal capacities has a reinforcing ring or not

FRFRAFA(m®) L = ARAR R (m) AR (mm) B B4R (m) 1 =My M (L) JEm s i i A2 ) A2 B (mm) IS5 A 942 ] 288 (mm)

3000 5.94 6 19 753.2
5000 5.94 7 20 753.0
10000 5.94 7 30 25414
20000 5.94 8 40 5271.1
50000 5.94 10 60 14231.9
100000 5.94 12 80 28112.3

4.25 0.50
4.04 0.54
9.09 1.22
14.14 2.13
25.45 4.63
37.70 7.94
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Tab.2 Summary of correction values of the static
pressure effect v, caused by a stiffening ring

PRARA A (m®) D5 B AL A I TR 12 R I f v, (L
3000 125
5000 134
10000 420
20000 1054
50000 5008
100000 12074
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Tab.3 Uncertainty evaluation of the static pressure

PRBRA R SRS RESIER R AR SRR

(m®) uy(L) w(L)  u(l) e B, (V)
3000 88 141 125 6.93x10°°
5000 180 213 134 6.19x10°°
10000 650 236 420 8.09x107°
20000 3020 500 1054 1.08x107*
50000 7750 481 5008 1.85x107*
100000 12118 625 12074 1.71x10°*
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Tab.4 Evaluation of combined relative expanded uncertainties of various total volumes

BAA T ARG B
AR AR W WA W W o g OO R SR
(o) s ) o ) iy B S I JEANHE JEANHERE
m () (B TR ) r(#f) i (i1 i ({2 U, (k=2) Uz(k:Z )

3000 1.68x107* 1.20x107° 8.80x107° 1x10™*  8.3x10°° 5.55x107° 6.93x10°° 0.044% 0.045%
5000 1.42x107*  1.20x10° 8.80x107°  1x10™*  8.3x10°° 5.58x10°° 6.19x107° 0.041% 0.041%
10000 1.05x107* 1.20x107° 8.80x107°  1x10™*  8.3x10™° 6.91x107° 8.09x107° 0.037% 0.038%
30000 5.83x107° 1.20x10° 8.80x10°  1x10*  8.3x10° 1.02x107* 1.08x107* 0.036% 0.036%
50000  5.14x107°  1.20x10° 8.80x10°  1x10*  8.3x10° 1.55x10™* 2.05x107* 0.042% 0.050%
100000  3.65x10° 1.20x10° 8.80x10° 1x10*  83x10° 1.21x10™* 2.01x10°* 0.037% 0.049%
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