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Impulsive pressure coefficient as a function of dimensionless wall height
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BNL 1995 Eqn. 4.7

Calculate maximum values of dynamic wall pressures from spectral acceleration of dome input
TH.
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Consider the first three convective mode spectral accelerations for the 0.1% damped spectrum

SAc! ,. 0.11·&

inSAcO = 25.5­
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2...

SAc2 = 65.69--"'­
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sec

Associale the impulsive mode with the ZPA, since the tank is rigid.

PGA:=0.276. PGA= 106.65--"'­
2

sec

ANSYS dome RS from Spectr
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Maximum impulsive dynamic pressures at
thela = O.
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Maximum total dynamic
pressure at theta =O.
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Maximum total dynamic
pressure at theta = 90 degrees.

Calculate Maximum Slosh Height:

[

0.8371
coom'" ,= 0.073 I

0.028)
Maximum value of convective coefficients at '11=1

222

(
8-\,01 ( SAc1 l ( 8Ac21

~losh:= R· conmaxo'-g
-) + conmax t--g

-) + conmaxi-g-)

Maximum theoretical slosh height
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l-flJ-
Calculate Maximum Total Hydrodynamic Force:

The maximum hydrodynamic force induced on the tank wall is given by Eqn. 4.31 of BNL 1995
with the instantaneous accelerations replaced by the maximum spectral accelerations. First
determine the effective impulsive and convective masses.

2
4lbf·sec

lnJapprox -S.44x 10~
Total waste mass based on circular cylinder
approximation.

24 Ibf.seem, := 5.35·10 .-­
i.

Actual waste mass reported by Dytran model.

4 2
212 10 Ibf·secmcO= . x -,.- Fifst mode convective mass

2
m , = 658.8 Ibfsec

c ,.

2
_ 156 99 Ibf·sec

mc2- . in

Second mode convective mass

Third mode convective mass

Impulsive mass
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7Cf/lt..

6
Fmax = 3.94.10 Ibf Conservafive estimate of maximum hydrodynamic force

The above expression is a conservative estimate because it assumes that the peak impulsive
and convective forces occur simultaneously. A less conservafive estimate can be made via a
square-root-sum-of-the-squares (SRSS) combination.

6
Fsns = 3.4. 10 Ibf SRSS estimate of peak hydrodynamic force

5
F....... = 5.41.10 Ibf Peak hydrodynamic force due to convective response - shows up in free

oscillations.

Reference:

BNL 1995. Seismic Design and Evaluation Guidelines for the Department of Energy High-Level
Waste Storage Tanks and Appurtenances, BNL 52361, Rev. 10/95, Brookhaven National
laboratory, Upton, New York.

B.G3



RPP-RPT-30807, Rev. 1
M&D-2008-005-RPT-02, Rev. 1

Intentionally left blank.

B.64


