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T INTRODUCTION

The Nuclear Regulato y Committee (NRC) stafi on June 9-11, 1981 reviewed
the criteria and calculations performed on IE Bulletin 80-11 "° Masonry Wall
Design "' for the Point Beach Nuclear Power Plant. Action ltem 2 resulting
from the meeting stated that the licensee will provide documentation Including
Calculation sreets 'hat in  icate that the adoption ¢ five (5 modes of seismic
response will generally provide 95 % of the total response.

This short report describes the four walls that were selected to document the
results. the analyses that were perfo med. the results of the analyses and a
discussion of resu'ts and conclusions. Appendices A through D provide
summaries of the computer cutput from which the analysis resuits were
obtaineg

2 SELECTION OF WALLS

To provide a cross-section of the boundary conditions and openings of
the masonry walls at the Point Beach Nuclear Power Plant, the four walls given
in Table 1 wera selected to document the resuits of the analyses.

The four walls include two with woor openings and two without openings. Two
of the walls are rot connected at their top boundary but are pinned on the
Jther three boundaries. one wall is pinned on a!l four bound ries and
the fourth wall is pinned on only two boundaries.

TABLE 1 DESCRIPTION OF WALLS

r——
Wall wal Boundgary Openings
Numbse- Thickness Conditions
in)

5-2G/2A ] Pinned on 3 sides Door on one side

Freea on top
20/9 8 Pinned on 4 sides Door on one side
55-1/15 12 Pinned on 3 sides None

“ree on top
€4-E/15 42 Pinned on 2 sides None

Tog ar3 one side free




3 ANALYSIS METHODOLOGY

All walls were analyzed In accordance with the procedures given in ' Criteria
for the Re-evaluation of Concrete Maconry Walls for tha Point Beach Nuclear
Power Piint ‘. Specifically, plate analysis was used to assess the out-of-plane
resronse of all walls. The computer program SAP was used to perform
a finite ¢'9ment dynamic analysis ultilizing the response spectrum method. The
Computech pre-processor program GENIN was used 10 generate Iinput files for
the analyses

For sach wall an eigenanalysis was carried out to extract the first five
frequencies and mode shapes and the Individual modal responsa. were
combined using the square root of the sum of the squares procedure

The SAP output was summarized using the post-processor computer program
GENOUT. The computer printout of GENOUT lists seperately the values of the
moments and reaction forcas for first mode dynamic response. the SRSS of
the first five modes of dynamic response and the values from static loads.
Also given is the absolute sum of the static and SRSS dynamic

response values which are the values used to assess the adequacy of
the walls

4 ANALYSIS AESULTS

2
The detalled results of the analyses of the four walls are given in Appendices
A through D. A sumrn 'ry of the results is glven in Tables 2 and 3. Table

2 contains a summary of results for walls 5-29/2A. 20/9. and 64-E/15. Table
3 contains a similar summary for wall 65-1/15. For each wall an analysis was
pasirmed assuming the wall was either grouted o, ungrouted. The maximum
moment parallel (Mx) and normal (My) to the bed |joints and the
maximum boundary shear for~e (F) are given In Tab'as 2 and 3. In Table 2
the value of sach moment o ‘orce resulting from the .rst mode and the SRSS
of the first five modes are y ren. Table 2 also contal 3 the percentage
contribution of the first mode to the SRSS of the first five modes for
each maximum moment and force quantity

Table 3 which contains a summary of results for wall 65-1/15 Includes
the results from the first mode. the SRSS of the first five modes and the SRSS
nt the first ten modes. In addition the Table also contains the
percentage contribution of ‘he first moce to the SRSS of both the first 5 and
10 modes respectively for each maximum moment and force quantity
Also included is the percentage of the SRSS of the first & modes to the first
10 modes for each maximum moment and force quantity




5 DISCUSSION OF RESULTS

The results of the analyses for wails 5-29/2A 20/9. 64-1/15 presentad in Table
2 Indicates that the first mode contribL.ss between 979 % and 99.9 % of the
SRSS of the first tive modes for the maximum moments and boundary forces
in the walls. Thus for the openings and boundary conditions of these three
walls a first mode analysis would have been sufficient to produce 95 % of
the ic'al maximum response Quantities. A five mode SRSS » nalysis Is therefore
adequi'te for these three walls

The results for wall 65-1/15 presented in Table 3 indicate that the first mode
contributes 90 % of the SRSS of the first 5 modes of response &nd 90 %
of the SRSS of the ‘irst 10 modes of response. The percentage of SRSS of
the first 5 modes to the 3RSS of the first 10 modes is 83.9 % for
the maximum moments and forces. Thus for a wall pinned on three sides and
‘ree at the top a first mode analysis would not have been adequate. 'iowever,

's clear that an SRSS of five modes is always equivalent to an SRSS of

modes

6 CONCLUSIONS

Four walls were selectea to provide aocumentation that indicates that the
adoption of five (5) modes of response will generally provide “95 % of the total
'esponse. The four walls selected. covered the full range of boundary
conditions and openings found in the masonry walls at the plant

The results clearly indicate that five mcdes of SRSS response provide 99.9 %
of the loial response In fact for three of the four walls the first mooe
of response provided 97.9 % or greater of the total response

As all the masonry walls at the Point Beach plant wure analyzed using
the first five modes of response It is ciear that 99 % of the total response
of all the walls has been included in the analytical results




TABLE 2 SUMMARY OF RESULTS FOR WALLS 5-29/2A. 20/5. AND 64-E/15

walil Mx1 Mx5 Mx1/Mx5 My1 My5 My 1/My5 F F5 F1/F5
Numbar (Lb-in/in) (Lb-in/in) - (Lb-in/in) (Lb~in/in) - (Lb) (Lb) “
5-29/2A
Grouted 1554 155.4 100.0 51.66 51.71 999 79.93 80.07 993
Ungrouted 83.32 83.32 100.9 27.69 27.72 99 9 4285 42 92 99 8
20/9
Ungrouted 1422 1422 100.0 99 06 100.3 98 8 54.49 55.16 98 .8
Part. Greut 1739 173.¢ 100.0 121.2 122.7 98.8 66 64 67.46 98 8
64-E/15
Grouted 8421 8596 97.9 1018 1032 98 6 2296 2311 99 4
Ungrouwed 436 44 58 978 52.75 53.51 98 6 118.9 1198 99 2

Notations:

0 —< X Mg

Maximum moment per linear length
Maximum shear force at boundary

Paralle! t0 the bed joint
Normal to the bed joint

First mode only

SRSS of the first five modes



TAoLE 3 SUMMARY OF RESULTS FOR WALL 65-1/15

wall Moment 1st SRSS SRSS 1st/5 1st/10 5/10
Number or Force Mode 5 Modes 10 Modses % % % ’
65-1/15
Grouted Mx (Lb-in/in) 172.6 174.5 174 6 98.9 98.8 96 9 §
My (Lb=in/in) 27.43 30.26 30.27 90.6 90.6 99 9
F (b 77.35 84.87 84.98 911 91.0 9.9
Ung:nuted Mx (Lb-in/in) 109.0 1101 110.2 99.0 98.9 99 9
i My (Lb-in/in) 17.31 19.10 9.10 906 20.6 100.0 )
F (Lb) 48 83 53.56 53.63 91.2 91.0 999
> &
Notailons
M Maximum moment per linear lengtn
F Maximum shear force at boundary
X Parallel to the bed |oint
y Normal to the bed joint
1 . First mode only
5 SRSS of the first five modes
10 SRSS of the first tan modes



