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1.0
1.1

1.2

Combination ofDynanic Loads
TIntroduction

The basic purpose of the ACRS meeting held in
the afternoon of July 11, 1979, was O review the status
of methods uesed for cozbinetion of dynamic loeds in
seisnic analyses of puclear components. Specificully
the meeting was directed toward the geismic enalysis
of piping in 14 nuclezr plants thet used the algebraict
sumnation method in combining geiemic loads.

Discussion

rodal forces at & cross section calculated in
dynenic anzlyses which ere based on response spectra cen
nct be combined algebraically. Signs and phase relation-
ships are lost in response spectra. signs of forces at
a perticular location are erbitrally aseigned and depend
upon the noraalization process used to calculate toe
eigenvectors (mode shapes) . However, it should be
empﬁasized that signs of forces within a mode have a
gpecific relationship to each other.

As a result,in order to combine modal forces,
momentes ©°F etresses at & particular locetion in &
structure,one of four nethods are usuelly erployeds

(1) Absclute sum of Effects

(2) Squere Root Sum of the Sguares (SRSS)

of effects
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(3) ERSS methnod modified %o 2dd closely
spaced podal effects gpsolutely
(4) The TRL Su= which sdds the cRSS value
of all podal effects eycent the 1argest
to the lergest modal effect absclutely
?be 12C requires thet either method 1 OF 3 e
used. BEither of these methods will lead to 2 conservative
analysis of seismic loads.
It has been well documented that piping
systers that do not support large velves or pumps are
innerently shock resistant. teny naval yes:els have
peen shocx tected vith 8 forces in the 50 g to 250 g
range without damage directly to the piping. Critical
apeas are the pipe supports, joints end nozzle connect-
jons. Tnis data is consistant with the presentation
nade by Dr. R. L. Cloud.
Conclusions
1f seismic ctresses in nuclear piping celculeted
usiné the SRSE nethod accounting for ciosely spaced modes
slightly exceed allowzble velues (10% ©o 20%) away from
nozzles oI pipe bends, the systen should be considered
safe. ctresses in nozzle .regions and pipe supports
should be critically reviewed. Established stress
limits should not be exceeded. 1f a pipe supports &
large concentrated weizht such as @& valve, stress limits

should not be exceeded.
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x Unit Stean Generatcr Tozzle Cracking

2,0 D. C. Coo
PWR's reported

number of vestinghouse
ne near the stean

A

cracking in the 16" main feedwater 1i

rator nozzle.

Dr. Zudaens suggested t.ct the piping

rom relative motion between the

gene
may dbe highly stressed
generator and the ©

In the discussion th

ther anchor point of the feed-

stean
st followed, it was

water line.
mzy be caused by

sugzested thet the relative motion

rating motion.

e with thise comnent,
the ccuse of the crzcking.

sone type of vid
I esgre

thet thie type of

vibratory motion m&y be
However, relati/° motion of the two anchcr points may

e caused by thermal expan Both steedy state

also © sione.

and transie

nt conditions associated with start up and

pover level changes should be thorough

ly studied.
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