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SER OPEN ITEM 49

The design of the common foundation mat of the Category I structures has been
re-evaluated for changes in the value of the subgrade modulus. Shear and

moment curves of the critical sections - Sections A-A and B-B a' indicated in
Page El, have been plotted as shown in Pages E2 to E7. The individual curves

have been developed as shown in Pages E8 to E25. The cases of different
subgrade modulus have included: 1) constant modulus-150 lb/cu. in., 2) vari-
able modulus - 70-150 lb/cu. in. varied from place to place over the mat area
adjusted for net presrure versus soil stress-strain characteristics, and 3)
rigid mat which discounts the effects of subsoil rigidity. Cases 1 and 2
are obtained from the results of stress analysis using a finite element
structural model. Case 3 is calculated using conventional methods based on
idealized mat elements with assumed taundary conditions. In Case 3, mat under

Reactor Building is considered as a circular plate with partial edge fixity,
and other areas of the mat is considered to be formed by beam elements.

The effects due to changes in subgrade modulus on stress distribution are
reflected in the shear and moment curves. In general, the curves of higher

subgrade modulus are enveloped by the ones with lower subgrade modulus,

especially at governing sections. The design envelopes which represent the
mat capacity have been established to enclose the three cases of subgrade
modulus described previously. ~
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Additional dynamic analyses of the Category I structures have been performed
to determine the effects of the appropriate ties between the various canti-

lever stick levels, the effects of the inclusion of torsional soil spring,

and the effects of considering the actual and accidental eccentricities for

all mass points. The results of the dynamic analyses have been evaluated
and included in Amendment 19 to the FSAR in the response to Question 130.28

and in Chapter 3.7, Page 3.7-12.

As requested during the SEB Audit conducted during the week of April 6, 1981,

the mode shapes of the dynamic analyses have been plotted and are attached
for your information and use.

In each dynamic analysis, the first six mode shapes of three translational,

two rotational, and one toreional displacement components have been plotted.

The plottings for E-W earthquake with and without torsional degree of free-

dome are presented in Pages Al to A12, and B1 to B12 respectively. The
similar plottings for N-S earthquake are shown in Pages C1 to C12 and D1
to D12. For each mode, mode shapes are presented in two sheets, one for

translational components and one for rotational components. In each sheet,

the plottings are constructed from normalized displacement values versus
the maximum value.
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