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BOSTON EDISON COMPANY
800 EDVLaTON STREET

BOSTON, MASSACHUBETTE D2199

WILLIAM O. HARRINGTON

< = a;= a = = = = ' =~ July 26, 1985; ,

BECo 85-134

Mr. Domenic 8. Vassallo, Chief
Operating Reactors Branch #2
Division of Licensing
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

License DPR-35
Docket 50-293

References 1) NRC letter dated Feb. 7, 1985 (BECo.# 1.85-038)
2) Telecon N. Chokshi to T. J. Tracy dated March 21, 1985

Dear Sir,

During the telephone conversation between your Mr. N. Chokshi and our
Mr. T. J. Tracy (Ref. 2), Mr. Chokshi requested a written response to items 2,
3 and 5 from Attachment 10 of your letter dated Feb. 7, 1985. (Ref 1).
Attached are our responses to these items.

In reviewing our correspondence on this subject, please note that we are still
awaiting your response to item 4 and 7 (from Attachment 10).

Should you have any further questions, please contact us.

Very truly yours,

Attachments: 1) Response to NRC Action Items
2) Cygna Calculations for Masonry Walls 188.10 and 63.4
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Attachment 1

RESPONSE TO NRC ACTION ITEMS

Item 2 - The NRC staff accepted the block-out criteria proposed by the
licensee, provided the following conditions are met:

a. The licensee to survey all block-outs (except 116.3) for cracks on
boundaries - acceptance of criteria based on no evidence of through cracks;

b. provide the results of survey for the staff's review and acceptance, and,

c. for block-out 116.3, provide modifications (on one face) to boundarles to
resist peak load resulting from the load combination involving PBOC load
components. Notify the staff if tornado differential pressures are
greater than 1.5 psi and not acting in the same direction as the PBOC load.

RESPONSE

Boston Edison surveyed all blockouts in question to examine for cracking along
the bottom edge. During the examinations, seventeen (17) out of the twenty
(20) blockouts met the acceptance criteria after a visual examination of the
bottom joint.

Of the remaining three, two (2) were further examined by cutting approximately
3/4" into the bed joint with a masonry saw. Both of these walls revealed that
the hairline cracks observed were manifestations of surface shrinkage only -
the cut samples proved to be sound with no cracking. The third of these was
inaccessible for a test, however, we concluded that the hairline crack
observed on one face was similar to the surface shrinkage seen on the two (2)
examined walls above.

On the strength of the 19 blockouts closely examined and meeting the
acceptance criteria, and the technical assessment of this joint as a
compression joint (dead weight of the blockout), we accept all 20 blockouts.

Boston Edison agrees to schedule a modification to blockout 116.3 to resist
the PBOC load condition only. The PBOC load is a unidirectional load and the
modification will not address reverse direction loads. An examination of the
load data shows that this blockout is not subject to tornado depressurization
loads. Seismic forces acting on blockout 116.3'are an order of magnitude less
that the P80C and therefore of no concern.
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Item 3 - The licensee will provide representative calculations to show
differences between prior Cygna analysts and subsequent refined analysis for
walls quallfled without reliance on the statistically determined line loads.

RESPONSE

Nine (9) walls rely on actual test data for determination of boundary
allowable line loading. This differs from prior Cygna analysis. A listing of
these walls and the line loading allowables, calculated using actual anchorage
and the statistically determined values, was previously provided to the NRC at
the June 6-7 meeting and is reflected in an NRC letter dated February 6, 1985,
(" Meetings on June 6-7, 1984 and July 18, 1984 with Boston Edison Company
regarding masonry walls at Pilgrim Station" Attachment 6, Table 3.7). Since
preparation of the reference criteria document, BECo has quallfled wall 66.18
similarly by using the actual anchorage observed in tests.

BECo continues to examine the analytical assumptions of the boundary geometry
as part of the design process on walls scheduled for construction. Wherever
possible, we will take credit for the directional nature of PSOC and Tornado
loads. For example, BECo assumes no interlocking of walls forming a "T"
intersecting joint. In the limited case where the controlling load is Tornado
or PBOC and where the peak load acts to place a "T" joint in compression, we
will take credit for support. In such a case, the calculations will also
examine the effects of loads in the opposite direction as part of the overall
analysis.

The above items do not represent " refined analysis" over the approach used by
Cygna. These items rely on the same acceptance criteria and analytical
methods previously established. With the exception of the introduction of the
statistically determined boundary line load allowables, and the criteria for
masonry blockouts,.BECo continues to apply the criteria and analytical
techniques used by Cygna in the earlier stages of the program. He have
included as Attachment 2 Cygna's analytical calculations for walls 188.10 and
63.4 for your review and comparison with the Bechtel/Computech calculations,
which were provided to you at our July 18, 1984 meeting.
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Item 5 - The licensee is still reviewing alternate qualification scheme for
walls 209.13 and 209.14 and will discuss with the staff at a later date.

RESPONSE

This item relates to safety related switches mounted on blockout 929.3 which
lie within the failure zone of influence of blockwalls 209.13 and 209.14.
BECo had expressed an interest in armoring the safety related switches in lieu
of modifying the two walls. After considerable investigation, BECo has
determined that wall 209.14 will not impact the safety related switches, and
we have elected to modify wall 209.13 to resolve this issue.

.
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| Attachment 2
i

Cygna Analytical Calculations for
Halls 188.10 and 63.4

!

Note: Cygna Energy Services (Formerly Earthquake
Engineering Services (EES)) calculations
attached.
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[ , [' g", , , 4_. [g'

.! CALCULATION SHEET
..

CHECKED CY DATE

PROJECT l' b RM OMN Ob 8 8 C J/ T'\/ M/_/,!dIS ~

M NO. / MENO.M A s o u q v W ni_.t. k Atvs gSUBJECT{
SYSTEM N6LL 1bb.10
ANALYSIS NO. 2751 M$b7REV. NO- O SHEET NO

E os. )EustTY OF E4UtPMEMT oMTt40db)

8" mut e Cou.h 'A Doon. (s x- 4 s2) (NT 1h
l

2'% %nm Luc , n' @ 6. 3 'X- T :- 119. '7 Les .

2f[/> Cosova, )3' @ 1.4 19 2 'BS.

)oon 100 LBS.'

70 acri ow B oy a 4M" x 6" e 5%2 4.4 Les.

22O Outunc4xCyc' @ 7.5 Les
'

(
})is c owatcT SwtTcu 5

2" d Rc Paca. be, d e 6.5"4, 61.02

G n, e No % %es @ so'% loo

s w a c. w s
To raw w 4 4 O LES.

A ntw or B" muu = (nA x 148.5)- (96.5 X 40.s) - 152o7. 75 a ga

do. Sh e GM " isto '7s 9.stsX3n.4) * l B Xl#' '* ~ 55 '*/t d4

IG" m u hTwem how ho SwecT METAL Euctosonc @n 2) |

Auc A :. 6a x 3o) =. r? 8o m 2 1

!

y CueinaTs (3 ora %4)es'*ST2= 30. 2 res.
5 '

,

4 4"y4" x v hct. Box @ = 4. 4 LBS-" "

8

! Swneu 5 tes.

- . - _ . ._ _ :. _ : ' - : ___ _ . - - - - - . . _ _-_-. _ - - - __ -. - .- .-. .
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PREPARED SV
'

DATE'

CALCULATION SHEET g, g, g ,y q_q,g.
.

CHECKED BY DATE

ES rnOJEcr E i-6 R t M Uu t t No.1. #8(s/"/ y 5/B/p_t
SUBJECT N Pr S C) M R '< NA' L SOALFSiS JOB NO. / Fl[E NO.

{
| SYSTEM Ynt L 19E.10
I ANALYSIS NO. 229I R EV. NO- O 2b-bSHEET NO

d (040VLT5; b b d A b2
|

| 2 ' 6 F m e. % ts ct. Pi ec, 2. 5' @ 6. 3 16. 8
% At o:: 67 LOS.

3 2,0 cislzs) c 3et.4) - u x # 'o-sew <<o. Le e - ie2.ii =

| T' wm u/s n er A -u G ctosuae Gwr Sh
| %en = 6z6 x \2.sb ts7s m2

2." $ Mc br. be. Q1 %) @ c.3 6. G te:.

( 'E p cc%urT,02 % Y e .t.4 1.5

C%,eexs (a.s < 2d.b r 4tz .d 2.s tes.
To m * 2l 'BS-

e a" - % = cts,s)[)t3ym y 4 5 m '' '$ e W ^=

c% % sees, M r. m tent, auc A 4T
Ae 62.c x u.s) + (s4 x 12.sb 65.s > 4e.s') = ami.zs iaz

r p m. %. me,(" %.l e c.r/. - c.o 'es

c~ums Gi.sxz%4 @ c%* n e tes |

K"d couwa . ("%') @ L 4 1.3 tes.
gn - 2o ass.

q. Lb" W 44.i. Enom ss. Mei T. kAb k *(2%il. 9 6.25%.4j K U M /m'.
;

: |
8
8
9
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[,(v , 3 4_g_"g1
*

CALCULATION SHEET
,,,_

t, CHECKED BY DATE

PROJECT iL6AtM duiT NO. .l [8dt//'/7/ g/jf[4]

SUBJECT MNS o bl R.V WAL kedALYCtS
#JOB NO. FILE NO.

80034 MF
SYSTEM Nf A Lt- 1BB.i0
ANALYSIS NO. 226l R EV. N O- O SHEET NO 225.l- 9

TOTA t- Et4 S\TY OF NALL b6 C.T L Ot45 h \ cs .1.

MAT. d O.i. e 1.383 Xto + 0).8 Y tO' d.4 81 Xto L0-SG4.2/ v'=

h t%. 2 /% = 2. .f 2 2. X t o' % 3. O x t o'6 2.15 2 x to-4
"

=

|

| th r. 3 P = 1. 3n x io-4 + 4. 5 x to'' = 1. 42B x io' 4 "
2

4 M,vr. 4 F4 = 2.122. x t o'4 4 .i. 2 x to ' = 2.134 x to'"- "

W T. 5 Ps - 1. 3BS xto-4 + J,37 xto-4= 2. 773 x io" "

d S%T G Po = 1. 2 22.)no'4 + i.. ifoxto" = 1. 338 xio' # "

( 4 Ma, '? P, : 2.122.x to'4 1.03 x to* = 2.13 2 x to-44 *

,

I%T 8 Og = .1. 33 3 Xto'd t 1.O(4 Kloi 2. 741 X to"* '

|
-5t%, o> Ps = 1.383xto-4 + .1.43 x io 1.'s5 x t o" "-

-4
t% t .to R, = o.oo xto t_e- seOA #

|

|

1

h
8
m

|
|
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. CALCULATION SHEET
.,

CHECKED CY DATE

ILI,P I M k !M IT- N es. 1 c7.Qif/d 44/s2S PROJECT
' "* "o- mE NO.SUBJECT M Asokiav V/Att A&ixtveis

M
SYSTEM V/ALL 18 8.10

225I- IoANALYSIS NO. 2251 REV.NO. O SHEET NO

EWALL I MPUT - S El SM I C.

* WALL | 88.10 LEVEL 2 ANIALYSIS'

i

2 9,7, I , I , 3, O , O , G , 0 ,0, O
i O,I,I,0,0

I,I,30,1,1,1,1,O,I
|,1,I,8,I,I,I,I,O

1 6,30,6 1, I, I, O ,13 3

30 , I , 30,8, I , I, I,1,0 |

T, 1, 7 , 8, t , I ,1,1,0
2 1,1, 2.7, 8, I, I ,1,1, o
8 ,1, 10, 6

( 24,7,25,8 ;

27,I,29,G i
l

4 8 G . , 12 6. , 7. 6 2 5
'

l b. , 16. , I G .,16.,16.,16. ,12., 20. 2 5
20. 25,15.,15. ,12.5, || . 5,12.5, 23.25, 23.25
2i.,21.,20.,2o.,20.,12.,I2.,22.
12.,12., 203 20 25,12.

.
2 0.15, 15.15,15.75,18.5, 15.15 , 19.5, 20.
O.0,1350000.,5G2500.,.00014 8, 0.0, 2.5.~13 , 31. 57
4 52., SG 3. , 0.5 , 0.5, 0.00, 3.34 |.

IO. 0 , 0. 0,,1. 0 , I
RESPOWSE SPECTRA REACTDR. Bu\t._DiklG ELE.v. 51.0
M PTS , 380. 4

(LOAD P15PEC > R S - ARS > O- RB - CBE.4 - EL. 51.D
on- O - RB -SSE.1- EL .51. 0 _)" "

(SEE PAGE. F oR T M E. R E.5 POW 5E-

S P E.C.T R A V ALUE.3 )

9

h
!

- - - - _



CALCULATION SHEET hh 3 /he2,
,,

CHECKED BY DATE,

W21 M U M m M. I 8 NN
, PROJECT

""
SUBJECT M Asnww Wu i AM ALYS6

( 80034 9?iF
SYSTEM WALL 18 8.10

5 l - 11ANALYSIS NO. 2251 REV.NO- O SHEET NO

,

RESPONSE SPECTRA REACTOR RESPONSE SPECTRA REACTOR
BLOG ELEV 51.0 GBE 4% BLOG ELEV 51.0 SSE 7%

~

PERIOD ORDINATE PERIOD ORDINATE'

C.3"30!E-01 0 17767E (C C.30300E-01 0.28032E fC
0.31240E-01 0.17E19E CD 0.31240E-01 0.28113E CD
0. 3 3 85 0 E -01 0.17931E C0 0.3385PE-01 0.28316E TO
0.3571SE-01 0.17992E OC 0.3571rE-01 0.28440E 00
0. 3 6 3 6 ' E - 01 0.18469E CO 0.4 0 0 0 C E-01 0.29"44E r0
0.400CCE-01 0 18469E nc 0.4234CE-C1 0.29731E rr
0.4234 E-01 0.19252E "C 0.4658'E-01 0.29731E Of
C.4658PE-31 0.19252E *O C.50000E-01 0.3034PE (0
0.50000E-01 0.19382E rt 0.5175SE-01 0.308C3E C0
0.5175CE-61 C.19751E 30 0.55 56 F E-01 0 31693E 'O

0.5556cE-01 C.20472E rc 0.58C4rE-01 C.32456E 00
0.58040E-01 0 22C06E 00 0.6061CE-01 0.33524E CC
9.6161'E-31 0.21879E "" 0.6439'E-01 0.35359F CD
0.6439CE-01 0.23296E CC C.6667CE-01 0.36973E C0
0.6667CE-01 0.25385E rr C.6993"E-01 0.38954E DO

I 0.6993tE-01 0.2983PE On 0.12500E 00 0.38954E tt
0.13333E 00 0.29P38E 0C 0.13333E 00 0.41022E PC
Q.1428EE ca 0.3275SE 00 C.14286E 00 C.48051E CO
0.15385E F r.4418CE ~ * - 0.15385E CC 0.621C8E #0
0.16667E OC 0.632C3E r0 0.16667E 00 0.81P91E 00
0.18182E CD 0.95r48E 00 0.18182E Or 0.10338E S1
0.19815E 0" 0.12353E 01 C.19479E 00 0.12113E 01 ,

0.24218E 00 0.12353E T1 0.238DPE 00 0.12113E 01 1

C.25000E CC 0 19538E *1 0 25000E OC 0.11455E 01
0.27778E OC C.60673E "O 0.27778E 0? 0.85291E "O
C.39303E 00 0.52685E PC C.30303E 00 0.68646E 00
0.33333E OC 0.4327CE CC 0.33333E OP 0.58P07E "O^

0.37 037 E 00 0 43270E 10 0.37 037E 0 0 0.58807E 00
0.3R462E 00 C.36656E 09 0.38462E 00 0.49238C 'O
0.41322E 00 C.34665E 00 0.41322E 00 0.4592,E 10

C.505C5E OC 0.45923; .. r"'0.53505E OC 0.34665E
0.55556E CO 0.19031E 00 0.55556E OC 0.318r9E 00
0.62500E 00 0.16628E 00 0.56818E 00 0.29812E 00
0.66667E 00 0 16583E CD 0.62500E 00 0.24433E "O
0.92593E 00 C.16583E 00 0.92593E 00 0.24433E TO
0.1000CE 01 0 12242E 00 0.10000E 01 0 17688E CC
0.11111E 01 0.83156E-01 0.11111E 01 0.13412E "O

0.1E518E C1 C.83156E-(1 0 1250rE 01 0.11253E Cn ,

0.20000E C1 0 62828E-C1 0.15153E 01 0.11230E 00 |
I0.2500CE 01 0 34049E-01 0.1B518E 01 0.1123rE 00

}( 0.33333E 01 0.21811E-01 0.2 0 0 0 C E 01 0. 8 97 2 4 E - f>1
m 0.50 CODE 01 0 98150E-02 0 25000E 01 0.56360E "1
5 0.3333?E 01 0.36806E "1

a 0.50000E 01 0.17168E-01'

e
8
S

'

w
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h(h 3/3 732,CALCULATION SHEET'-

,-
CnECKED BY DATE

I LC' elm b!M tr N o.1 f. 7 M it 4/2/sz*

ES PROJECT
''Joe NO. FILE NO.

SUBJECT M ASOMRY WALL AM ALYSIS-

MNALL I 88. I OSYSTEM

2251-12.ANALYSIS NO. 225i REv. NO o snEE, No

'
.

[ lHosE ELEM EMT5 ID EMTI FI ED O hJ PAGE. 9h3
i AS BEI M G E ITH ER 12. " O P- 16 ' IM THICVNESS

WILL H AV E TH EI R. M AT ER.l AL SECTi os) PROPEETI ES
AMD TH I C K.NI E SS ES AL L t .R.ED I NJ THE SAPISE
I M PUT FILE TO SU tT TI-lE. AC TV AL WALL D tM EM 51 o L35.
ALso, T H E. M A55 DEU S1 TIES FO12 EACH E.LE.ME.tJT
WlLL. BE M ATC.H ED E Tid E. M A55 P ENIS ITY
COMPUTED f= 0 2. TH AT E LE.ME.MT THE.5 E M Ass

3

D E.td5 ITI ES A R E. D E.V:itJ E D O M PAGE e) Auo
R.EFER. Tb THE M ATER.l AL MU M SERS SHOW td Ord

( PAC,E 3

IME SECTiod PEOPERT.IES OF TH E. 12. " A M D
I G " TH \ C E.M E.SS WALL SECTlOrd5 AR E 3HOWtd Oki i

TH E Fo LLOW t NJ G PAGE .

1

>

I
.

.

8
5
~

|
, . . .. .- . - . . - - - . . . _ . . - - . - - . - - - -



' "']"'"[' d m 3hSA'r2.' CALCULATION SHEET..

Y |Ynik | $s||a.' 4|gffg ,

PROJECT .

Nn n Au (A|ct/h }?m/vsis JOB NO-
~

vsLE No.
SUSJECT 80039' MF
SYSTEM /llo// /8E./o

O OE !~OANALYSIS NO. d2Ii REV. NO. SHEET NO

S e c hc,n Pre > oerfie.s (vocuegsz))
,

'" N ^"A " - 3Q in THK Partibon Wo_ l | ,/
Ee Iss. .

/ 3f000 0 7 * 4 '~ 03\O50 psi '
-

C u = (,_ g ) * r,
- c,_,a ) /so.ps

*
a

'' ' h ~- -' ** ' * ' * * 'C
YY ' ci vt) .1 e co .z ) iso.93 , =- // 3 C'G 9 0 P S'-*c

C x y .:. _ ,/ Ee (g, .y , f' .D(larocoo) * (nvr. mr.a3)^y,
,

/D8 si( -v") r, ( g _ . 2' ) fyo, f 3
* '' p

(,Ig,.Zyy)YtSC l*35000O * ( 77. Wesorg ty'_-'1 ' 2(IW) , 'N PS' -
, ,,,* =r, 2 (. s e . a ) isa.r3

'

_K k TM c inui rs - o) y THG' Wa. l |

73.8 8
C.xx=[,issom *

--

~

_ ,, y 2 7s s- 3 5~/ 5'8G os i -i

f
PM4 1 ATTACK. 4

73. e8
C y - (f a rocco 3 57 f 9 6 p s,.-.

- -y
/ .2') ##$~ C

J
. D( i3 ro cco) (m73.82 73. 88Cyy . 7 03| ? os <*. - i
(1 . r * ) 2. r4~.5"

* (?3.88 73. 88f' - / '/G(,; 3 $~pst
/370 0o oQ,= 3(#+.1)

.

"a15" 5'

M
m

h
8
m
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['h 3[g); iCALCULATION SHEET--

,,

CHECKED W CATE

PROJECT / F/# ODI ! S 1 4 /2/82S ,

NOAaritu /1)o / / A rvit /vX/ < JO8 N - FILE NO.
SUBJECT

a // / M. IO ' 03i %F
SYSTEM

O ! !hANALYSIS NO. 2 O3 REV. NO- SHEET NO

|

CR ACK I N G M o M GN7'SR//Ow/?RL2' r
|

8 " rux PARTrnodw#z L ( PM * 9 - AWAcHMs.uT .5 )

(h x x s soy 'Tl' rn yy = /os E ''I

rnxx 's 45a "@ myy'- alla 'Y
m g, s fo Y '0 men.y = E6 3 "'Ie -

/p " re/x P#AT/770d <W # / Z. (PM* 9 - ATTACH ME_uT 3 )

d ood 'T''(h y g - 1353 ' " 'j '
my y = 3 60 3 '" P

,

rn u'= d"7 ~2' m y y ':
m gy = 1931. Tm gx = 17&r 'W e /e,

i

/6 " rwr m de r/- w >< TN&~ W#Z / (pu + 3 - ATTACH MEuT 4-) i
I

Mxx = 1997 ' ? rn yy = a t o a 'Y
mxx = 19 sTr W myy ' = + 2o6 'W
m g, = 95W 'W (nea, = /3/8 'We ,

1

|
|

i
1

.

.

8
8,

i ..
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PRfPARfDgY .,/So[82
DA

CALCULATION SHEET gj g-

..,,

CHECKED SY DATE

PROJECT ll- C'RI M M IT N O- ! k- M
'

i M /82i-

"

MASON RN h/ALL AtJALYSIS JOB NO. FILE NO.
SUBJECT

SYSTEM WALL 188.10
225I nEv. NO o 225l-iEANALYSIS NO. saEE1,0

OBE:

T H E RESULT 5 OF THE DESIGbj EAR.THQUAEE AtJALY'515
ARE SHowtd BELow . (REF 5%- R5- 18610 -C SE- O )

-Pn 18.8 Hz.=
iu -te

M ce.e
= 904 -

ia

Mu g, = | O 8. 4 '" - ' < M ,u u a l g 3 0 4 ' ",u- ' S
( ELEM E.MT 72. )

i HE MAXlMUM Mu l DR Ali ELEM EM lb 15 LESS
THAM THE allow A SLE AMD CR.ACK.t kl G M OH EMT5
OF TH E. W EA Y E ST SE.CTl DU OF TH E w/ALL .
J. M xx is AD ERU ATE .(

-e
5(o3 ' ", - ' S

M ea. a., Y
=

. y

YY M Ax
573.o '"w-'SM =

4. i u - i.B
(ELEMELir too) M ' tow I 0 5 (o

l

=
A y su

I HE MAxlMUM Myy FOR. ALL ELE M EklT5 IS LESS
TH Aki THE LEAST allow ABi r M yy MoMEMT. |g
\r ExcEE.DS TH E LE.AST CRAC V._l rJ G M QM EM T-

SY | . 8 % , As E.LEM EklT 100 15 A lb " TW Cr
13 I & '",]S . Au_ ora ER.,IEL.EME.Nar i HE. M c e. ,,,, 15

lyj8Myy VAL VES Do bJOT EXCEED 56S
f. Myg 15 ADEGu ATE A kio THE W ALL.
DoEs M oT- C P Acx . I s E. OBE AU ALY51s
15 CON P LE i t . . |

|MCR. EASE M OM EUT5 sy 15 TD Acc.ov e T FO G. '

141G HE R MODES .

b
. .

h i

|8
.

. _ . - . . .

, ., ._.. -~....wg ,-.g.,, ,



h*(h 3/30f$7
^'

CALCULATION SHEET...

CHECKED EY DATE

Piuc.,e m U wir Nin.1 v. % .u 4n/nS PROJECT
"

SUBJECT MA50MP_V WAi i AMALY5|5 R)B NO. FILE NO.

FWALL 188.10SYSTEM

REv. NO. O 220 -Io225lANALYSIS NO. sheer uo

,

OBE ( cowTiuuEo )

M = go = 1.3 ( t oe.4 '",fS) = 140. 917* 4 30 4 ~~''

Myy gy = 1. 3 ( 5T3.o '",7') = 7 44. 9 '",7" <. I o 5 G '",J'
0

'

O .14 .-
,

SSE:

| N E RESU LTS 01 TH E MAXI M UM EARTHQ.UAM.E
ANIALYSIS ARE EKOwM BELOW.
(REF. Sd- RS - 168.10 - SS E - O )

'

Pn 18.8 sz.=

M cc.y = 904 '",7*
4Mh . I (o 8 . 3 ' ",- ' 8 N !vg = 4 52 ' " - 'S=

g

IHE M AXl Mu M M w/ p og_ ALL ELE MEMT5 \S LESS
TMAU T H E_ ALLDWAB LE AMD CRACXNG MOMEUTS'

O F- THE- WEA x_EST S E.C.TtOO OF TH E. WALL ,

. . M (x is ADEGOATE. A W D DOES N1oT Crd_ACM .'
<

,

i

.

8
:

'

_ _ . _ _ _ . . - - _ _ _ . - - . , _ - -
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h^$h
'

g/.3[gt
"

CALCULATION SHEET--

,

CHECKED OY DATE

Pn c,m umr Mo. i p. Q. L- 4/us2ES ,PROJECT

SUBJECT MAsoK1RY WAu. Au Atysis * ao- r''s No.

( OM mp
WALLI88.10SYSTEM

M 5 l - i72251 nEv. uo. o on,,r uoANALYSIS NO.

SSE:

8 8 9. 2 '"-'" < M iu.ouM 21 12. '' -'S==yy I" '
(ELE.MEur too[

M AX s

IHE MAXI MU M Myy FOR. ALL ELE.M EMT5 \S LESS
TH AU THE LEAsT ALLOWABI F M yy FOR. MA x l MU M
EAR.TH QUA KE . . ~ . M y'y 15 ADEGLu ATE .

M 'yy m, is FOUM D I NI A I G " Tk-i tCC S ECTiobJ O F'
TH E WALL TH E. CE.AC E.1 tJG M O M Ekl T OF A IG"

g SECT ou is 1 3 1 8 ' ",- ' t . 1sE 16" s E.cri OLJ'

..

DOES M OT CR. ACE.- . IHE HIGHEST MOME.MT
~

lM A 12 " o R. 8 " TW iCr SECTIOtJ Of- WALL iS

53I.2 '",-'" tu ELEMEUT '7 7 - TH is 13 LESS THALI
'

T H E. L E5s E P- oF THE CRACLiUG MoME UT3 T O R.
E tTH E P-. 6 " og 12 " 3E.CT\ DM5

* \His WALL D O E,5--

MOT CR.ACK. A U D THE. AM ALY515 t s COMPLETE .

i IiCaEA5E Mo ME GTb BY 1.3 TO A c C ou GT' 1 OR-.k

MtGate. Mo ons .

Mxx'= 1. 3( l(o e.s '[;") = '2 l o. 8 '", " < 4 52 f-'8
' -

M yy' = 1. B ( 68 9. 2 '[;'')" 1 15 (,.O '",m " 4 2 I 12
-

'S

oX...

Y
, .

. . - . - .. . - - -. - _-



.- CALCULATION SHEET kh 3/30 [8 2
*

..

CHECKED 3Y DATE

PiLc, pas UN rr Nlo. I c7. %f.A 4/2/ezPROJECT
MBN . "

M ASnMW WALL Akl ALYSIS MENO.
SUBJECT.( 80034 39 P

M/AL L l88.IoSYSTEM

225lI8ANALYSIS NO. 226I REV. NO- O SHEET NO

PRessuae AWALveie :

)

WALL i88.10 15 5UBJEcT To PRESSU RE LOADS l

i

FEoM PBoc AuD tor'I ADO . I HIS ANi ALYSIS '

WILL BE DOME TREATt M G THE. WALL A5 Akt 8 "
PARTITioNJ WALL THEoV GHOUT. le Tuis MAUMEP
Ok!LY OM E WYTklE. OF WE W * SECTI okl5 IS
CoustDEEED To SE CAP EYisJG TktE LOAD AuD TH E.
A M ALYst5 WtLL SE Cobd5EPvATNE. ALSo, T9 EATib3G WE.

W ALL TH i5 w A'( FACLLIT ATES THE. USE OF EWALL. 5
g ie THE ITEE.ATV E. SOLUT1oLI OF TM E. E.E.5U LTA O T~

M o M E u T:5 .
'

:

TH E NOD ES ALostG THE DooE OPENil GGS witL BE
SU BJ ECTED TO A FORC.E idTHE 7 Dia.E CTI okt WutC M
WILT. REP E E.SELT THE LOAD cay 5E.D EY P E.ES5 V Ch.

'

ACTIMG OM A Clos ED C oo e. .

TME PRESSURES ACT1kiG oW THIS WALL AC.E
As FOLLoWS .

0. 55 P:si (PM *4 g ev. I )D .,3,c =
g
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M* N . 9F |gg CALCULATION COVER SHEET('
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PROJECT Pilgrim I Nuclear Power Station

l
CLIENT Boston Edison Company

)
SUBJECT Masonry Wall Analysis for NRC IE Bulletin 80-11

Wall No. I66.IO Problem No. 2 51

STATEMENT OF PROBLEM

Re-evaluation of Masonry Wall will be performed in accordance with
DC-1 and other applicable documents listed below. This re-evaluation
considers loadings resulting from seismic and environmental activities,
and plant faulted conditions.
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Masonry Wall Analysis for NRC ,IE Bulletin 80-11 .

Wall No. I66.10 Problem No. 12.51
.

. .

.

STATEMENT OF PROBLEM ,

Seismic Re-Evaluation of Masonry Wall | 66.10 will be |

oerformed in accordance with Design Criteria (DC-1)
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W EJG H T Of A TTA CHED EQU|PM EM T : (COM T) )88.10 3

ATTAC H MEMT 4 LEM G TH NT|LEAlG TH ATTACHMEMT WT
(ft) ( I bs }f t) (Ibs)

I I. 5 ' - 3" p C II. O I 2 b.5

II.5 ' ~ 4 " p G A LV. PJ PE 20.0 230.0

|1.5' - 4' @ CAS T IROM PIPE 20.0 230.0

3 - SW/7CHES 5 /sw / 7. | 5.0

5"/ 7 * 39. GI - JUAICTIOM BOX - Mb I2 f
g

~ 15. 5 " x 19 " x 8 "

1 - 7'RA A13 50R MER - C V T 5 "/FT* 52.8
~ 2 ) " x / O. 5 " x 8 "

|- TELEPHOME BOX i 9. G
~ /4 " x 12' 4 3"

2 - OOOR5 100 * /cooR 200.0

4 - FIRE EX TI A)Gul5HERS 50 %xr. I20.0

2l99.0 lb5TO TA L ige ios =

NEIGHT OF %" THICK LEAD PL A TE /88.10 5.

PER A IS C , 7 th ED., PG 6 -14o

'5 TIO I bs / R ' O. A ll IbS/in*=w ,, c,;, e

| pc,n - 0.9IIits/in'x %"-0.3082 12;'t

_ _ _ _ _ _ _ . . . - . ._. . - . _ _ _ - . . . . - .- .- . . . -.



CALCULATION SHEET "[Y$'hA/ 5. .

, ,

CH,C D DY DATE

SIl-GR|M ONET $ $ I S~|8 b /S PROJECT
* * " - '' 'E "o-SusancrMASOMRY WAl_1 AMALYSIS 000 S~

'

SYSTEu WAl L 188.105
/25/ O / 25/ - 7 l

ANALYSIS NO. Rev. NO ss ,1 uo

1

ATTAC HMEhJ T WEIGHT : I 88.10 Al

ATTACHMEhlT t LEMGTH W T/LEAIG TH ATTACHMEh/T WT
,

(ft) Libs /fi) (Ibs)

%~ @ C /.4 6949' -

2 - Junc T/oM BOXE5 5 0 *n r ' 8. 8
~ 4 'x 4 " a &"

JuMc7tou Box 5. O * sf T ' 5. 8| -

~4'x4"x4"
"

15'-1 - C A e lN E TS 5 O ' /f r 557*

g

~I 5 ' 7 'x 2 '- 5 ' x l'

2 2 0 O UTLE T 5. 0 "/f r * 7. 5I -

~$ ~, $",g-

I S WI TCH 5. 0 * /s wi r 5~. 0-

l:53.I IbsTOTA L. ,gg jo u e

TOTA L A TTA C H MEA) 7 k/EIGH T (MATERI A L L )

2 8 62. | lbsv) , ,,, , o , = 2 / 9 9. 0 + lo S3. ] =

:

*

TOTA L ATTA CHMEMT k/E IG H T (MA TE R IA L 3) i
o
a
I

w ,,,,o. , = 2852.I + 0. 3 0 8 2 ,Ibg x AREA,
8
8

$

__ __ _ _. . _. - _ -_._ _ _ _. . _ ... .



CALCULATION SHEET L. Dok/MS 2/20/6/ |

' '
- - -

~

CHECKED QY DATE

PIL G R I M Lik]I T A PJ,Q>JJ 3-ia-esiPROJECT
#" N '' "O'SUBJECTMASOMEY h/ALL AAldLYSl3

( 800.'54 9-F
SYSTEM Nd l-. I-- /SO. IO
ANALYSIS NO. / 28/ REV. NO- O !~SHEET NO _

TO TA L A TTA C HMIEN T WE/ G H T ( MA TERI A L 4 )

O . 4 2 8 ,1 62852.I .x AREA 4us = r zieg.,o 4 n

TO 7A L ATTACHMEh/ T LOA DI AIG3

39 '- II " x 10 ' - b " - 3 '- 4 h " x 7 ' - 2 W'AREA =
t

"

-I'-8"x l'-8"- 3 :- 4 z x 7 '- 2 k "4

5 2 9 6 8 i n. '=

.

A RE A , . ,= 6 ' - O" x /2 h " r 9 ' - | 8. " x .3 ' - / O % "
s s

(
/ O ' - lo " x 3'-b" '

|e
l

| | 2 8 4 in. ' '= ' '

8 ' A '' x 2 ' - 1 0 " + 6 ' - 5 '' x l '- O " \ : l
A R EA s.2=

A324 in '=

:

'

- '.
. , .

2852.) Ibs ibs-

| P ise.io .t 0.0538-
-- ,

,5 2 948 in, in *

oV ,.

# / b.S
= 0. 0 5 6 0 ,ib3 t O.3082 .\ p ies.io.s ,, ,,a.

1ks '

0.3442 ,32
'

= -

{ p iag. io .4 =_'O.osbo & r o.428 %
~

'

h
'#0.484= rin

-

e
-. .. . .: , .

, . . . . - . . - - - _ - . . - . - ,



_ _ _ _ _ _ _ _ _

CALCULATION SHEET L. DOWM5 2 / 20/81
CHECKED BY DATE* '

SII SS|M UNIT $ N $~|0 ~0|S PROJECT
' " " - ''5 "o-

L 80054 q '- fSUBJECTMASDAlRY WAl 1 AM AbY5 /5
SYSTEM WA bb /88. / O

/ 2 b/ O ! ~

ANALYSIS NO. REV. NO - SHEET NO

2 8 52. I |b s-

'## ' ' ~$ S2948 in ' ( 7. 62 Sin )(38b.4 in/acc')
2 |

0. } 8 3 x 10 lb - sj c-4
=

in

O. 3 6 4 lbs /in. '
f t es.10 - 3

~
-

7. b 25 i ry ( 38 b.4 in. / o cc ,)

Ib' ''), 2 3 5 x J0 '") -

4JrL

OABA 'b'I'f ies 10 - A :

7. b 25 i n ( 3 86. 4 t rz /sec* )
(

lb-sec"1. 6 4 3 x 10 4
-

=
i n. ,

10 ' - b " x | | ''2 + 4 '- b " x I2z"" VAREA =
4.,

" " '3 ' - / O ''2 x lb V2r-

'

289) in''
:

:

10 '- b " s 8'-&"+ 2 '- 2 " x 2 '- 10 " |AREA =
42

L, ' - 5 " x l'-O",

I A & & O in" |=-

1

. !

| AREA 3 780 in '10 ' - 4 " x 2'-b " ==
42

,

:

E|

8,

m

.

- -- r.



I
PREPARED BY

CALCULATION SHEET L,DoWMS 2/2Of61
'

.

CHt'.CKED GY DATE

PROJECT P1L G RI M /JAl| T i R.Q F/8-6/
SUBJECTMASCA1RY k/ALL AAJAL g}'}*g 'f') -'

SYSTEM NMl.b /Ob /O
ANALYSIS NO. /28/ R EV. NO- O ! !~SHEET NO,

l

MASS DEhl5/TY A ND ECU/ VA l.Ehl T S TA TI C
PRESSUR E OF 8" MA 50A/R Y

/6 cec *j -4
, f, .. = l. 58 3 x 10 ,n< pgg oc ,

.

Ibp ,. 0,428 EXHIBIT O - d b:
,

TOTA L MASS DEM3|TY A MD EQU I VA L EN T S TA T/ C
PRES 5URE |

MATERI A L .i

f ,
= 0.18 3 x 10'' + l. 383 x 10 "~

\ lb -3 c c *-4/.56 6 x /O=

/G.

: 0.0560 t o.428pi

/b0.484= , ga

MA TERI A L .3
L

I.255x 10" t I. 3 8 3 x i o **p :
,3

..

, )' |2. b l 8 x I O " ~ #$ '=

In

.: 0.3042 + o.428p2

0.792 $n=
I

IA A TER I A L . A

5 p = I . b 4 5 x I O '" + l. 3 8 3 x I O ~ '
i
n

I
. . _ _ . _ . _ . . . _ _ . _ . . _ . . .



_ _ _ _ _ _ _ _ _ _ .-

PRtPARt6 BY
'

DATE
CALCULATION SHEET /_ . D o h / N S 2/2c/B/~

CHECK &OSY 3-18-6/
DAT,

RJenoncr 9JL G R IM LJA1i r i

SUBJECTMASOMRY WALL AMAL * * " * - '''' N o-
\ ( 80034 q- F

SYSTEu WA L) J 88. ) D~

/25/ O / 2 5/ - / /ANALYSIS NO. nEv No_ su,,r uo

MATERIA L A ( COM T. )

3. 0 2 b x 10 '+ Ib -s e q#
,0 , =

,,a

t O.428p+ = 0.484

/6O.9/2'

2in

(

|

(
e

h
!

-



CALCULATION SHEET NhNS 2/2YB/
CHECK BY 4 DATE* *

PlLGR!M UAl/T I kd 3 "IO *d/PROJECT

SUBJECTMASOMRY lAlAll AMAL - g g" j 4 'g"U'
#

SYSTEM NAl L ISE /O

ANALYSIS NO. /25I R EV. N O. O / 2 51 - | 2SHEET NO

FREQUE MC Y AMA LYS /3

EXECUTE E WALL TO GEMERATE A 3A PH FR EQUEMCY'
AMALYSIS IMPUT F/ L E . SEL EC T OR THO TR OP/C PLATE |

PROPER TI ES FROM DC - 1, EXHIBIT D .1 c FOR ;

CASE C AMD CA3E E**. EXECU7~E SA P.117 70
DE TER M IM G THE FUMD A M EM TA L FR EQUEMC 'r'

.

E kJALL I AJ PU T : El - Phl - 188.10

I * LEVEL i AMALYSIS - WALL I88. JO - FR EOUEM C'r' Ah! !

2 20, b ,1,1, 3,0, 0, 5, 0,15, O
3 0,1,1, 0,0
4 1,!,21,1,0,0,1,0,1 .

(
S 21,1,21,7,0,0,I,1,0

,

& I,7, 21,7, 0,0,1,0,I |

7 1,1, I , 7 , 0,0, ! , I , O
8 19, I , 19, 7, 0, 0, I , I,O ,

'

9 1,1, 3, 5
to 17, b, lB , 7
|| 19,1, 21,5
12 395.5, /24.0, 7.625
13 2 2. 75, 2 2. 7.5,15.0,15. 0. I 2. 5,1 J. 5, / 2. 5 ,2 3. 2 5
14 23.25, 21.0,21.0, 20.4,20.4,20.4,20.4,20.4
is 23.0, 23.0,23.5,23.5
16 2I, 75, 21.7 5, 21.5 , 21.5, i9. 75 , I 9. 75
I7 I350.,8/0,000.,324,000.,.000/373,1800. ~

I , ) , 3 , 7 , 0. 4 8 4,_ 3, , , 5, y , 9, 9 j y18

19 5,/, 6,7, 0.484
20 6,1,7,7,0.9/2 |

21 '7, I , 8 , 4 0.912p 3

5 22 7,4 ,8,7, O,792
23 8,!,10,2,O 912

| 24 8, 2 ,10, 7 , O . M 2.-

n In | \ '1 . 1 , 0 . ~1 '3 ^2-

'

1
_ _



- - - - - - - - - - - - - - - - - - - -

PREPARED BY DATE i

CALCULATION SHEET L . Do WA/S 2/25/6/ I

* * - ECKE OY DATE

PROJECT Mll S EI M bally I NN/
gg "}4 9 g" *SUBJECT MASOA/R Y MA / l M A/A L

SYSTEM IA/A l- L /80 /O !
'

ANALYSIS NO. /25/ O / 29 - / 3REv. NO .nEET uo

FREQUE kJC Y Afd ALYSIS ( CQ Al T)
25 12, / , / 7, 7 , 0. 9 / 2
2to I T,1,18, 2, 0. 912

27 18,1, /9, 5,0.9/2
28 13,2,18, 7, 0.792 |

29 18,5,19, 7,O.792.
50 19,I, 2I,7, 0.484 |

|

ORTHOTROPIC SECTIOA) PRO PER TI ES

\9. 9 to O E O.ACu :

FOR CASE C AMD
2. 080 E 0 4C xy =

; |

Y CASE E**,g

/ . OB O E 05C yv =

RER DC-1
S 4.15 0 E O 4 EX H / B I T D - i Cur ,

PROM COM PU TE R OUTPUT : 50 - FAJ 188. /C j

fu 4, 7 b HE=

l

.

5 :

?'

|
=

. . . . . . - . . - . ..

|

- _ _ _ _ _ - _ _ _ _ . . _ . - - - - _ .- . - -



PR EPAR EL.)UY DATE '

CALCULATION SHEET L. Oo k/NS 2/24/6/ |
'

CHECKED GY DATE

MIL 1 STOMF lkll T A Q&&ph 3"|6-8/
.

MS PROJECT |
'

* * " - nu "o-SUBJECTMASOLlR Y k/A LL AMALYS IS
( 80034 q - |-

SYSTEM k/ALL 18 8.10
nEv. NO O /251 - /4I251ANALYSIS NO. . stet uo

S TATIC AMALYSIS

MODIFY SAP.G IMPUT FILE BY IMDICA TING A
S TA TIC AMALYSIS OM THE MASTER COM TRO L CAR D. |
EXECUTE SA plZ TO DE TERMINE EQ UI VA L E N T '

STATI C FORCES UMDER A HORIZOAJ TA L 3EIS M IC
ACCELER A TIOM OF d 'g '.

FROM RESPOMS E SPEC TR A CURVE 3 FOR LEVEL 1
MA50MRY WALL SE15M/C A NAL YSIS , PE R DC-i.
EXHIBIT A , AT MASS POIM T 3 FOR THE RE A C TOR
BLDG AT THE NEXT HIGHER E L E VA T/O Al THAAl
BASE OF WALL.

(

2.37 3E HORIZOMTAL ACCELERATIOM =

E' HOR t zGM TA L ACCE LERATIOM 2.60g=

F RO M COMPUTER RUM : 50-5 7- 188.10
in - Ib580 A7 EL EMEN T 99M =

a m

' " h' #
'

A T E L E MEN T 5)= |4 76H yy ,

%= 0. G 2 m. AT NODE 74
,

|
,

|

FROM DC - 1, EXHIBI T D - f e , C A 3 E S C d' E * * ;

t n - lb i n - Ib
Mne= 7b5 M 13 76-

e n. a g , LL enA !ALL

!I ' " ~ '# A " ' '#
M v y e, = /2/4 M yy ,,, 2277:

.- . v.,

h,

8

$

. . _ . .

_-- _ _ *



_ _ _ _ - _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ .

, _ _ _ _ _ _

CALCULATION SHEET L. powAJS 2/24f8/_
______

i

PJLGRIM UMIT 1 3
FROJECT

" " * - '" NO-SUBJECTMA30 MRV WALL AMALYS I3( 80034 q'-f
SYSTEu WALL 18 8.10 |

/2 / O ! ~!ANALYSIS NO. R EV. NO- SHEET NO

S TA TIC A h/A LYS I5 ( CO Al T. )
t n. - I b in - lb

E: /% ,
= 580 a 2. 3 7 = 13 7 0 > 763,n jn

H = I4 76 x 2. 3 7 = 3 500 ' " ' 'b > I214 i" *'b
vv e cn in

0. 6 2 x 2. 3 7 = 1. A 7 i rta =e

/b

p, , 0. 48 A x 2.3 7 = I.)47=
ig

ps, 0. 7 9 2 x 2.3 7 = I. 8 7 7 ' ,b=
.

/6
g p, 0.9l2 x 2.37 = 2.1 & I zn

= s

'

15 7 5 ' "s n'b15 I 0 '"''b- >
'

E': H ,x = 580 x 2. 6 =
a. tn

M yy ,, = / 4 76 x 2. 6 = 3 8 40 i" ' '^ > 2 2 7 7 ' " ~ '6 '

in en
;

s e. = 0. 6 2 x 2. G = l. b l i n

I 258 ','Ps ,, = 0. 4 8 4 x 2. G =

/62.0 5 9p s,, = 0.792. / 2. 6 =
gg

P*s.= 0. 912 x 2. 4 = 2.37I R
F
.

s
$

I



PREPARf D BY DATE
CALCULATION SHEET J, hv B/5-/'o /

CHECKED OY DATE |,

PROJECT ILON ?. bL 0|5|SIt

MW WALL Amtysis ' "**"o- mc ~o-
|( SUBJECT 8o034 9F '

SYSTEM d LL /80./O

ANALYSIS NO. /El REV. NO / ! ~ !hSHEET NO

TI-|E c%thIkIAL AbdALYSl$ VAS (HConEc.T - THE WAl t-

b ~ ON THE X-6EID MERE ASSIGNEbELEt4EA/TS 6 E T a & Eh/ A/Ob GS 3 5

OMtY CNE h/VMGGIL (CEE WALL tdchEL ~P.I151-3).

75/2 7626/4D0 AWALYJIS LvA3 TLEDOME wtTH THE wMc T

WAu- |AObEL AAfD IT FAILED A6AtW.

< Tae inso FucAriou ro ras w1cc uct sE enssb ou reis |
|

T M bo Ah/ALYJ13.
*

l

A LEAL- 1- Ah/ALYJIS wicc.135 TE7-Fo?HED AT A LATEL DATE .

1

.

8
R

-. . ..

*,-,----_._g,-,w-,,,p. --_y --g-ew.-.m,, ,4-weym-w , - --- - , - - - - - ,, , , . , , %_,w -- 7
--



PREPAAEb BY
-

DATE
CALCULATION SHEET f.7M/d 6/4/sl

CHE KED EY vv D TE.

PROJECT P // 6 P I A l a I YAN -

'" "*'
SUBJECT SIASos/d V ulR L AWALVSIS

nh/[ /ff. loSYSTEM

ANALYSIS NO. I2,I/ R EV. NO- I SHEET NO /2b/~[7
l

l

TORWADo/ PBOC ANALYSIS |
J i%oc . o.93 |

OPEMING S : \ P n> w w o ' 5 9 W |
'

dxa e,oc i A (45.5)(86.5) 3956 m-

U/cl lead /.s4 x3936 =. 60 6 / v.

Co>tccaliadc/ (scac/pu aod . 606I 55/ e s t< r a nods.

//
'

J/tca c| cp,e B (23.o.)(19.75.) - 454= ni

P fcf (cod l. 5 4 x +54 - 700 + o c u '* 1 ne <|a.=

('
le>ccca6o.dc/ bact pc/ nsc4 = 700 175 +

1

(47.o )(86.S ) 4067 tir ') nc< | op,,'c c

Ylal bacI l.54 x 40 67 = 62 6 3 y cov- // ncch

Coaa,ct'cald/ (sact per ne d 6263 - ss? , ;

// |
.

SEC710W fdCPERYtEs; 1
l

'

rtATEthAL I 8 was

2 ofta

4 e platz (ananaJ e' watt)s' waK + 3
'

s \s

wall
'

'

4 16

3
$

f i.

. .- . . _ . .

----- ,- p ,---w ,y.c--- -,--,,y i,,-.-.am -n-wy--g.---.-,--y..w---e-,w-y----+---.--.er-m-gwe



-~

PREPAAED BY T
CALCULATION SHEET g, jgfoj;c g/4/gf

CHECKE ~ Y V U DpTE
*

ILGRIH * I YAM ONISI
.

ES PROJECT .

" * " - M'"*-SUBJECT Md$6NRV WALL ANALVSis;
@DO3A 0)QI 1H IRR 10SYSTEM InD ' -

ANALYSIS NO. / 26/ REV.NO_ / I2 ! ' [bSHEET NO

EWau GECHETRf > BouMD R,Y CONDITIONS -

H&ncJ i ( e' wdl)

S Hadnal.2 ( opwyo)
M; Habud s ( e,. dl + 4; eb etArs)

, .

u

Z H&nd1 (8 e wdl)
" *

o as p.u,=
v

_ _ _

' oisii _ i., .
_ , ^

17.|sy j rot | toi QQ&sQl@ygjk[ ho y,Jfa f'>s}& gig | iir , ac ~ '

\ '9 rb; } si , ei es'NeskcS'ssigQ f p % 3 'g N Q Q:. Q Q rr |<co
'

_

L p, aussnweyang,gggw,, e(
y ky:nMt 4,kqg;;z?s%'es esisgsy' h ,4 a

'

m.s; z A nz

1' h y ,L K, is s e x , <x
,19 s. eap21732
u .- -; s

.s 37,3,3 g , 3y \40
.

, s
21.75 ! 21 ! 22 , z 25, jg_

v5 Ri 527 iv as,

/
.

,
-

- x i.
-

s x /- -. .

| fif 'rz'Nf'21. 55 ! A' s N
'

1C
K6N , 11

-

!,

7... .. - .. . .-.
..

J I.-- .I
'

1
1

t t y 3 > ;
4 5 ';2 o b b % '$ r h

:7 ;7 , s #-

iq 'e ' ,o o 9 g T T m + o ocym ,-

d q 9 b d d 2' sQ R 4 R R6 44s 4 s s/U
/

f $ 0 ${ & * x '

U*

395. 5

1

I

e
! o
15

! E
8
9

.. -.
\

l
_ . _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ . . . _ . , . _ _ _ , _ _



" ' '

PREPARED 8Y DATE

CALCULATION SHEET g,ygfc- gf4 f gi
CHECKE Y M ",

TE*

Plb68(N FI YAN O/$ /
PROJECT i

" * " * - M'"*-
SUBJECT NIA Shr/dV tJAlL AA/Al Vsii

I / 60034 9f(
SYSTEM />b[ 188. /0
ANALYSIS NO. /25/ R EV. NO- SHEET NO /2 S/ ~ [

M a|cte $ $ t)
.

1 4
) ,= 1. 566 X t0_4

e

Cyy , 2.080 xto!k- Cxx = ?.960xl0 Psi Pst
in4

yy I. 020 xto'P.st Gxy = 4.|50 sto PSIC

Ma/cneb| 2) OPsivIWG S -

i

b4alucab 3)
4 4

f. 2.618 A to.4 *- k Cy . T. 960 Xto MI Cry , 2. 0E0 XIO PSI
-

in$
( 5 1

Cyy = 1. 0 80Mo PSI Gxy , 4. /Cox to Pil

(Rf. Dc , cy.o_2)

f ~ 3. 02 6 rio-f Cn.76200 PSI Cxy , 22 E 00 PSI

Cyy . (46000 PSI Gey . 45600 PSI

!.

I.i

E
ti

a
!

. - .

w. - v. ----w----wrww. m , , - - _w,-, _-_m, __,, , , __,4 ___,_,-_,,_m____,, ,.4,,,,,4,w, , , , , , _ _ _ , , , ,-



""^"
'h, @ /m gg f]f

^
CALCULATION SHEET

CHECKED BY & " E

F/L6t?/M s/ V, %y4y 8/s1' ATE
''

6/
PROJECT

' * * " * - F'LE No.SUBJECT N/t|S0 AfR t/ u/ALL ANALVvi
'tilO|b IAS IOSYSTEM

ANALYSIS NO. /25/ REV. NO- / [2 ~~
SHEET NO

EWALL IN P u 7~ ( EI.70R I88.IO)

u WALL Ie2.l0 TORNADO ANAlf.S/S

2 0, 6, I , \ , 3, 0 , 0 , 5, 2 6., I, O
0, 0, 0, 0, O

I , I, 21, I, 1,1, I , O, /
2 I , 1, 2I , 7 .i I, I,I , lo o
I,7,21,7 ,I,I,l,0,I
I, I, I, 7 , I , |, \ , I, 0

39, I , l 9, 7 , I , I , I , I , 0
1,1, 3, 5

{ IT f,18, ~fi

| 9, I,21., S
395.5, 126.0, 7.625
2 2. 75, 2 2. 7 5, 15. 0 , I S. O , 12. 5, //. 5, /2. 5, 2 3. 2 5~,
2 3. 2 5, 2/. o , 2/. O , 20. 4 , 26. 4 , 20. 4 > 20.4 2D. 4,i

23.O, 23.0,23.5, 23.5
2 I . 75, 21.75 , 21.5, 2/. 5, M. 75 , /9. 75~
o. 0 , E100 00 . , 3 3 7 5 0 0 . , .600i:T73., o.o
I,/, 21, 7, I. 5 4
I, I, 0, O 551.s0,0i

3.,I,0,0, SSI.,0,0
19,1,0,O, 569.io,O
21,I,0,O,5671 Q, O
I>2 D, 6, 551.i o, 0 .

i

5., 2 , O, D, 551. , 0, 0
19, 2 , Oi 0, 569. , O , O
21,2 , O,O, 569., o Or

g I, 3 , 0, 0, 5St. , o,0

| 3,3 , o , O, SSI., 0,0
~T 19,3 , o , O , 567., 0,0

8
5

.. . _ _ . . . . . _ .

,

b



PREPARED BV - C9
CALCULATION SHEET f, g g g /m. gf4 /sl j-

CHECK BY / V CATE*

P/LGSitv/ +| ),| YAN Off|$/
,

'
*

FROJECT
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PROJECT Pilgrim I Nuclear Power Station

CLIENT Boston Edison Company

SUBJECT Masonry Wall Analysis for NRC IE Bulletin 80-11

Wall No. U.4 Problem No. O/9

l
STATEMENT OF PROBLEM 1

Re-evaluation of Masonry Wall will be performed in accordance with
DC-1 and other applicable documents listed below. This re-evaluation 1

considers loadings resulting from seismic and environmental activities, )
and plant faulted conditions. '

.

SOURCES OF DATA
t

EES Design Criteria (DC-1) Rev. 1.0
Project Memoranda Nos. 3, Rev. 0; and 4, Rev. k
EES MWD Sketch Nos . L V-2 4 / C 2 / < e v . ON

_ _ Computer Output Files go .'pn _ g ). 4 , ro _ r r 6 7. 4 , fo /~Al- 63 4 A
p,, d' So -- fr Sr. 4 A 20 - fal 5.4

UFD No. PIA C 7-f Computer Binder No. /2.//F

SOURCES OF FORMULAE & REFERENCES
EES Work Instructions WI-1, Rev..'l & WI-2, Rev. h j |
EES Design Criteria and Project Memoranda No. 3 & [4 , 5) 8eg f , g 9 4 c g 7. f g 1

EES PNPS Calc. Set No. N/A /

97, # ,, g,9, L , I2 ,7

REMARKS 2. PkOC. Loedf har been Changed W PA 5 4 MC $ l & c'" '' ' O

The results of this Level 1 Analysis are E-Seismic PA ff
E '- Seismic #Aff PBOC #A ff Tornado pA fr
In-Plane Loads PA ff Out of Plane pA ff
See Results of Analysis (P. 6 ) for wall boundaries
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STATEMENT OF PROBLEM
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A Masonry Wall Analysis Joe so. cite No.
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SUBJECT

80034 /2/ FWall # f3,4SYSTEM

ANALYSIS NO. /d /9 REV. NO- l SHEET NO /O/ -

INTRODUCTION:

| Wall # 43 4 is a 24 wall located
,

/ is
at Elev. 23-O in the MEAD 70R Building

i !

| SU MARY OF RESULTS: TN#tE R4rs A'pNEB !

SEISMIC

OBE SSE
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= =

'E in in
'

in T
4B4 in-lbs 7924 in-lbs MM 707 in-lbs 70 /8 in-lbs= =

YYE in in NE' in in
4

6 Max. = 0 D 4 in. (From page 9 ) A Max. 0. 0 84 in.(From page lO )=

P Max.= 0.96 psi.(Frompage 9 ) P Max l.40 psi. (From Page 10 )=

F.S. Min. = 3T15 = 8.11 (From page l ) F.S. Min. = 7#00 = /o.O(From page 10 )184 70 7,
,

i

TORNADO OR PBOC

P Applied = ?.T 7 psi (Pg. // )

i P Allowed = /4 0 psi (Pg. // )

4.7/ O./4Ratio of Pressure = P Allow =

P Applied |

|
.



- - - - - - - _

CALCULATION SHEET
,

CHECKED 8 LATE

PROJECT Pilarim Unit 1 O> X Ad /O - 24- a 1
.

' "* "0 - F8}E NO.A SUBJECT Masonry Wall Analysis
80034 /2p F ,( " Wall # g3 4SYSTEM , i

'

,

ANALYSIS NO. /0/ @ R EV. NO- SHEET NO / ~2
_ __

SUP9%RY OF RESULTS - Boundry Condition 2 - pinned top and bottom ,m

:

SEISMIC

RE 15 '

'

M = 4 9- jn-lbs '!4J4 in-lbs M 72 in-lbs 4742 in-lbs=
xx xx

E in in E in in

M = 5 l/ in-lbs 392 6 i_n-l bs M BB7 in-lbs 7088 in-1bs=

YYE in in YYE in in

A Max. = 0 05 in (From page 12 ) A Max. = f.fkin (From page 13 )
;

P Max. = /. C7 2 psi (From page 12 ) P Max. = / 4 8 psi (From page /3 )
,

I F.S. Min. = = 4.4 (From page /2 ) F.S. Min. = " 7.97(From page 17 )#

TORNADO OR PBOC - (if applicable)

P Applied = Z 97 psi (Pg. f4 )
'

P Allow. = //. 8 psi (Pg. /4 )
I

3.97
P Applied

-0. /c,Ratic of Pressures = P Allow =

,

|'

p,,

'
; Note: If Tornado or PBOC loading condition failed with actual boundary

conditions no further stress checks are necessary.
,

<

I

.

I
e

- - - , - - - - . . . - - , - - - , - - - - , - - - - - , . - - - - , _ - ,,--n,-n--- , . , - - sa <.v-n-

._,,.,__----------,,---,-,-.----,.--,.,--.,-------,_,,,,.n- - . - - , - - , - , , - , . , - , .-

,,
- -
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PREPAAE0 eV DATE
CALCULATION SHEET g, rd . yf7/gf-.

CHEC EDS DATE

(. Ma PROJECT pilnrim finit 1 k 9 pf.g]
Masonry Wall Analysis me no.

/2[ju wo.
r

suasEc7 F80034Wall # 67,4| SYSTEM l

ANALYSIS NO. /8/O O [O/ k ~~ 3REV. NO. SHEET NO

)
SUPNARY OF RESULTS: (Cont'd.) l

Out of Plane Shear |
1
'

Wall # 63 4 ~has been analyzed for out of plane shear effects from OBE, SSE, PBOC
I

and Tornado. The results are listed below. 1

!

h Fail (Pg. 15 ) !OBE -

h Fail (Pg. 16 ) |
SSE -

h Fail (Pg. 15 )PBOC -

h Fail (Pg. 16 ) lTORNADO -

:.

In Plane Shear

! The results of In Plane Shear Analysis are listed below:

OBE h Fail (Pg. 2l ')-

h Fail (Pg. 2I )SSE -

@ Fail (Pg. Tl )PBOC -
;

: TORNADO - @ Fail (Pg. 7.I )

.

*

|

(

!|
| .~ y,..,... - . - - . . . . . - - - _. ,3y y.

.. . - - - . . - - . . . _ , _ _ _ _ _ . - - . . . - - . . - - . . . . . . _ _ . . _ . - _ - . . - . . _ . . . . . . . . - . . - - - . . _ . . - . . - - . - . , _ _ - . _ . - . - . ._
.



hREPARED BY DATE
CALCULATION SHEET r. W 9/fg/gf_

I CHECKED BY DATE

FROJECT || $$l A UW II" NO i U O'S*M
$50 nQ4 Wa>7 Armlyri r [[Q *

SUBJECT ,g
SYSTEM MA//I 07 d

!O lANALYSIS NO. IM/@ REV. NO- O SHEET NO
""

N TROD UC 7/0^)

* WALL $2. 4 ff A 24 T/HCK , 14ULTI WYTHE WA L t. Loco 476b

AT ELEVAYtCA) 23 0 CF THE REncibit B ust b t h) G , 77/IT WAL.t.

Is constDEgsb 70 SE AM ALTERS / ATE 1[ WALL AC SHOWN /AI

ber-na. S of DRAW /Mc- c Izo (dEF. t) . TH/S ANALyT/f
D

FoLt043 7 //E LEVfL OA/6 f/t'O CfbORE O F r?/ f GES WOAK

q IAltrguc7/0Ns (h/. r_2) , Aup 1RALL t4E61~ THE REQUIRBt1ENTS
1

OF THE EES ' BET /GA/ cA/ RED,4 (b C f) .

i
e

,

,
. .. _ . . .

. - - _ - - _ _ _ _ _ _ _
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N
CALCULATION SHEET S, %/ 7/fgygj

cuscuso :.y can
#-y-&I

Pilgrim Unit 1 (6 kfd 1
PnoJacT P m
suaJacT Mtsonry Wall Analysis *g

J('
.

sYtfEM Wall i 87. 4
/o/4 T '

O .eIO Ik REV.NO
E ANALYSIS NO.'

@_LLEDEL
i

f6f MWo Ike44 Nor. ~24 /.f3Boundary Conditiens and Dimensions are per
|

SwdEb W 3 $/DBS

Y).
'

:.

, ,

'
. ._ .

.-

// / / /(h3 )/ / / / / (3 3h ..(1,3) /

1/ | .

e

' I
,/ - . - . . . . . - . . .

,/ ;
- g-.. _ _ -.-

- -"

( -,/
. . - - --;_- s

.
-

,i
N9,

_ . _ _ . ._
i __.

0 4. ,/ ,
~

'I L _ .- - . .
'

+
'

%/ . . . . _l . . __ __ _ .. . ___.._. + __ .-

/ | . _ . . _ ._ ___ .. .._

,

'

,

.

/ | - _. ._ . .

,

, ,, ,
- - . .

.

i i t r _ . g .73 o I* ', at- - . -

I I / // |(3,I) 'X
(1,/)' / / / / / (2,1) |

4 da. '' . |b0

'b /20 "
- - - . _ _ ,

>ra
ir

Wall Thickness is 24 (Actual t = 23.25 )

Grid Ratio = Lasst 60 /. 2 2 4 2:0 @ NG, ,

Saal,est g

! Thickness Ratio = SmaTTost , _ 49 ; 2.// >.2.0 @ NG |

Actua T g,yg
/
\

|
-

;
.-.=mm,..~~~~...--,...-~.v.=- .

- -

: .mm ..c . ... . , . -
.

-

----__s _ w -wt ""m-



CALCULATION SHEET g, g 9/fg/gf |
,

1CHECKED GY DATE

P/l-88/FI MA// 7~ "I d 9- M- diS PROJECT
* * * * ' LE NO'

SUBJECT MAfoA) AY WALL AMALYSIS
( 80024 /2 F

SYSTEM LA/A LL L ~2. 4 __ f

ANALYSIS NO. /6/ 9 R EV. NO. O /o/9 - 4sneer no

|| 1

EQt/ ipr /EA/7~ ANb walt- tJEIGHT5 Adb DE45/DEC

-4
i fast t?'t/?tik O| hia/I (W|0 fpu rymenIh = 7.I2 ~2 e to

t

& 48 TfC
iN <

fosiva/eist sMic yer.rure of cJaf 1.90 6 LB/|/=

v/er;9At d epui; omen / on wa H

y,T|Pr Wsisit7-fies)EowpnsN r LausrH ,,

(4) .y# # coutwr /. 5- /. / (, s
(

(b 167)

(4) If' + Cospuir /. 5 3. 6 21. 6
(c-ire,c see, c-17z)

''
(2) 2+ Coubtur t.5 5. 0 15.0

,

(priz , b-ia9) |

' '

(2) Tuocrion Espe.s 24,756 S.o "Ypy' |04 LBS

7- 4r3,7. 42 4
Tori 9L = 147. 2 l8S

1 se&med wr b = M7. 2 =0.o/2748|!y*f/s//e t res.rstrc (Due to#'

9
(120)(98)

Epk4d ooy,h/ n,ar.r neig Ac & Went
* * #' * ' =. l. 4 a to ' 49 sefi Sq =

~

; (n.zs)Oes.1) w1
-

E
8
"'

!

. ~. __. _-.-_... - )
_



PREPAREDsy DATE
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,

I CHECKED sY DATE

PIL GRIVf UNIT i NYSad 9"o%-&\PROJECT

No MMy Wall Analy rir g ;,4 ,,|y
"

1, SUBJECT- |

SYSTEM M/All f 82 4 ( |

O IO[ '7| ANALYSIS NO. /0/ 9 REV.NO; SHEET NO
~

)

|
|
,

7~07WL MAST b/Atr/r/ET AMD Edu/PMSN7~ 77A7?C PESTff/RES

-4 -s -4 E

g = 2. /22 e to + I.4 Io = z.|4 ,lo LB S'G
r rst !^/ 4a

|
,

P i. 90 6 + o. o tz s- t. 92 asg/s/ e=.-

raiss -

,

,

I

,

!
;

i

i

1

L O

E

h !
8

'

M

~' ~

- . ._ _ . . - . . - - - .-._ - -
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' ~ 5,'M o)/;9/gcucuumON SHEET '

M2d b8IPROJECT Pct.vc. lam 4 i l

/2 [.

-

EARTHQUAKE v,' ENGINEERING SUBJECT Ma um ,o rikPe A6.Ju.ss r c 1/. O W 3t F#,

( SYSTEMS, INC. 0 9 'W$ 63. A PL t 019 ,,,, 1 0 / 9 - 8
,

....

.. % g A k k 6is (da.Ef N.4

OrLetopa byertu Ifr. fear w e )

Cu - c.1400 o v 10 PSI lyy e O. 2o300 sto pd Ty : .17. 37 Id"/Id

(ny - 0 3 3 70 x 10 psi G, = o. 674o rio iod by i 25.IB thia'

.

EwRLL- Enpot- (Ef. FA/ 63. 4)

( - % WAu- 63.4 Fd'SQuENcy Ar/ALystar

I , o , o , o , 3 , o , I, oL -- 2- i 2i l i

- 0, / , /, 0, 0

1, l , 3 l, 1, I , I , 0 , Ii

. I ,_I , 1 , 3 , I , I , I , ) , &
l3,3,3,I,I,I,0, I |i

. 120. o , V8. 0, 2 3. 25
60, O , Go . c7
41. O , 4 9, o-

0 0, 8100 00 9,17 7Foo.0, O. o.o o 214, o. 0,17.17,25.18
. -. I,I,3 3,I.~92i

- --
-

emm==a

&&m =- "4-n=-a ,

.
.

.

___

.J

t
*

.*

g :, , , . . c m . . w - -- - x - .
a~ w' ---- '

|
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CALCULATINSHEET
, -_

9 #

PROJECT Yifefirm bb k - == 7F '

/2

ENGINEERING SUBJECT 6asawww WnN Ana fu At(
reV,C_ W w 7v

EARTHOUAKE
-

' ;

O

, SYSTEMS,INC. h)o@ t 47.4 Problew * O/9 /o/9-9 _*
, , , , , , , , , ,

*

.

'FtcW9 Aca.QM,
Amp A r 7// M MR-

Run 50 FM _ 43.4 g.5e,.(,e , & wc,.$ f - f l. 64 fy
-

|
.

0BE Ehe4pfte AQis %M ALS Ar eavsmaa
,SI-o, or frAcrch stuc,.,

from grejed weno .g 10
*"" #'#

' "

$= |1. 64 (9ckr|ac Q,g: 0. 5 o f .T
j 92 ,0.'5' = d 95 #fl

Epso.LE Shh feesson P, . .

..

( run so_57_ gy,4 )Apy ed Momealsk1 Hu
jj y , 3 , o , 5 = 5 9 , z in ,n/ b

0xx = II8. g in /b , Hu, i

in
N ,u: 968 e o.5~= 484 jo /6

Yv1 = 9S8
I"- |b- sr in

'''

OM Affowa@c Noi*Js ( From gi.gM we o m3)

2634 in- |b.
Knx =

//1

3 k28 /
YYag,,

/N

$NC Othc$a'ch

0 044 IN...

b 0.087 / 0. 5~ =ou -a.. -

.

*

.

__
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EN lNEERING SUBJECT b owru Waff A rn fa A F v. C 10034 /2/ F |
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1019 ;O
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\..Ema..iNC. (Ja t # 6 9. 4 Prnhfew u 0/9.-
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'
. ...

Ssc Ear A p te An=4ws 1.

'

b t'id M*o1O 3nce o.73 $ S
I

Pac = /. tz < o 73 = / 4 F3Iyvafen+ 9rdic Prenore.

N mia.e Appbd HoM (SSE) SSE A b alal h l:{P14 W otiff,

ho, :. // 8. 3 < o .73 :: 84 f h < 4742 IM /Sg o. Ic

70 7 M._ ~_ f.h4 . 7ogg in. I bf ,, gH,= 968 a o.73 =n
in

(
$wk. hfe&wy

b = 0, 087 < p . 7 3 = 0. 0 6 4 /d -

gg
.

kht? 43.4 it, ath. p t, for '0$ E and SSE foods

.

e

'
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CALCULATION SHEET C %d 10/11(e1

I'

M PROJECT Pilarim Unit 1
g

SU8JEc7 hennev Wall Ana]veie F}LE NO.
Jos NO.

/2/ F{ m A0014I# 63. efSYSTEM

| IOl -[[ANALYSIS NO. /0 / REV. NO- SHEET NOE

TORNADO OR PBOC ANALYSIS

This analysis is made using the maximum applied equivalent static pressure (P max.)of
either [ Tornado or PBOC] loading from Project Memo's 4 and 5.

A comparison of the [ Tornado or PBOC] Pmax. pressure to the static seismic analysis
pressure is made. For the seismic pressure analysis, the model did not include the
effe' cts of the doors over openings. When considering the [ Tornado or PBOC] loading,
the pressure on the door is considered to act on the opening.

The [ Tornado or PBOC] allowable pressure (P allow) on the wall (assuming no openings)
'

j

is calculated by multiplying the equivalent static pressure (SSE) times the minimum
factor of safety for the SSE loading condition. P allow is then divided by P max.
to determine the Ratio of Pressures. Using the ratio, and considering the effects

1

of additional loading at wall openings, adequacy can be determined.
i

2O psi (Project Memo 4)P PBOC =

P TORNADO = 0 055' psi (Project Memo 5)
(

Equivalent Static Pressure (P max. SSE) = /. 4 0 psi (Pg. 9 )

/O . O (Pg. 'I ) |IMinimum Factor of Safety (SSE) =

I.

/4 x /O O psi = |g., O gn 4Allowable Pressure (P Allow) =

Maximum Applied Pressure (P Applied) = 2.97 psi

Allow. 4O M/
Ratio of Pressures = , ,

P Applied y,97

R y g or, w // f Aff.4 It def f # $ TO'

Loew&s .

1

.

- e - - - - - - ,www,w-w-- --
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~

. ~FnW4 %.Qu, %eotary ConotW 2 Piaash Ar rd f so mr

Run 50 FA/ 634 A Base. 4 cpg ej tb wo.fP f :10.54 (y 1

06E Entf pac A Q is F#fM ARs Ar aswf oN
SI-p, of AEAc 702 BULbG. '

frm greje wtwo -g 10 &or, MEMO f to

$= 10.54 (heles|,,e Q ,,g O,53 6's

Eyvo.O skh fresson P,,,. i. q z , o. 5 3 = /. o 2 ysi

(
% Apfeet Homeids ( run 50 f T. (3.g )

h su - 93. 54 li'- |b M 9]. 54 x 0. 53 = 49 6 lb. Ibum :. ,

/M /A i

N,y,y : //52 0. 5 3 = b/l | || Yvy : } / 5 2. I

In is7

OM Affowa@c fien Js ( From gigd w=o 43)
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Waku+ skuc Prenure. Pne = /.97, o.77 = 1. qs p,c

Man e App 0cd Ho M (SSE) SSE Abel M(pye& %on
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/A /d
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CALCULATION SHEET-
,

CHECKED BY DATE
.

PROJECT Pilarim Unit 1 (ggd fo_ pg ;
meNO. FI NO.SUBJECT Macnn, v Wall Analycie

aH # f3.4 Anald M, F
SYSTEM

ANALYSIS NO. /O / i REV. NO. / [O/h - /4SHEET NO

( TORNADO OR PBOC ANALYSIS
I

| This analysis is made using the maximum applied equivalent static pressure (P max.)of
either [ Tornado or PB0C] loading from Project Memo's 4 and 5.

A comparison of the [ Tornado or PBOC] Pmax. pressure to the static seismic analysis
pressure is made. For the seismic pressure analysis, the model did not include the
effects of the doors over openings. When considering the [ Tornado or PBOC] loading,
the pressure on tha door is considered to act on the opening.

I The [ Tornado or PBOC] allowable pressure (P allow) on the wall (assuming no openings) |

is calculated by multiplying the equivalent static pressure (SSE) times the minimum
factor of safety for the SSE loading condition. P allow is then divided by P max.
to determine the Ratio of Pressures. Using the ratio, and considering the effects
of additional loading at wall openings, adequacy can be determined.

2.97 psi (Project Memo 4)P PBOC =

( P TORNADO = 0. 05f psi (Project Memo 5)

Equivalent Static Pressure (P max. SSE) = I48 psi (Pg. / 2. )

7 97 (Pg. 2. )Minimum Factor of Safety (SSE) =

/48 7 97 psi = //, g pgAllowable Pressure (P Allow) = x

Maximum Applied Pressure (P Applied) = 7 97 psi

AH ow. ue 3S7 o, RRatio of Pressures = , ,

P Applied 2 97
1



CALCULATION SHEET ""*"[ '*Q Mg"f,.

,

CHECKEJ BY DATEW' Pilgrim Unit 1 4 g.Pd to.pf-gf
PROMcT

suaJacT Masonry Wall Analysis me No. itE no.'

/2 P( M
SYSTEM WalI # f F. 4 80034

[ IOI ~ [EANALYSIS NO. /O / 9 REV.NO. SHEET NO

|

Out Of Plane Shear Analysis

Multi - Wythe Walls |
#

Procedure: For Multi-Wythe assume wall is a /2
Shield Wall and calculate allowable pressures using
Attachments 1 and 2.

'l
DATA: Wall # 83.4 is a 24 inch shield wall

.

Height 6./67 ft. Assume / #5 Bar
-4 2Mass Density = 1.872 x 10 lb-sec

4in

OBE

h= B.167 ft. Acceleration = 5. 8 O (Ref. Attach. 2)egs

F = MA ----) P Allow. = 1.872 x 10-4 lb-sec x
2 6 60 x 386.4 in x /2 in .

l

in (Acc.) 3] (ink.)4

P Allow. = 5.73 psi > OBE o.96 psi

SSE, PBOC, TORN.

h= 8./6 7 ft. Acceleration = /O . O (Ref. Attach. 2)g.s

PAllow.=1.872x10'i Ib-sec x 10. O x 386.4 in / 2- in
2F = MA t

4 (Acc.) 3{2 (Thk.) |in
P Allow = 8.68 psi > SSE /. 4 0 psi

y PBOC 7 97 psi
y TORN o.c75 5 psi

%// g csiyr)/gred' b de a /ff M |t /?:1 uiYs/and 0"b
d f/as e . War .

.. .

---,w ,-s



CALCULATION SHEET 97f%-
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CHECKED BY DATE*

P//_ a * H ///v r f 6dd 9-2/-e >PROJECT

Maronst k)all Arsaturic y"*g ,j ' "o-SUBJECT
,

Wot|| W $3 kSYSTEM

!O[ ~~ [ANALYSIS NO. /0/7 REV.NO. O SHEET NO

/A/ / LA/VE LOAD /A/G AWAl-ys/s

M' Muin.wyrae wait, g3.gN (WT: I. 9o6 16 /ti,)

(h=s'.z*)

|.- 2{ CONC. SLAB
"

9

/j~ q
* i. +

-

/. , m

~

/; Qs -,

3o* 71,1ch
'

. /

.f (w T. Z.%7Ib|:hh
~

-

N/+ / .a,_.. ,

' ' _/|,/,'/ ,/,/,/j ,/,,!!,/
l

'
(7b Nnr n)* '-

. (g4 p gg.5
(24'+1ptr/vyM<)

N (ur-l.906 /bfs)
!

|

/A f 4/a || G~S. 4 = /20 14 , vol Tdickness = 24L4/7f o id

ASPEC 7 A A T/ o = h/p = VO /'/zo O.82e

tons :- (wt ra roar / ana s)
Y.S'tA8 22_ (150) (M.5 x /2 6 ) /5,52o=

/2 14 4

4/At7*EL (SeeJM.2d) .|.l- (/SO ) ( G A G /3 ) = 87A
/ 2. /44

wm a.4 = (i. goc %') (izo ae) n,4 is
#

=
3

.

r.

$ W - = 38,8097

e

- ... .

w - - - ,
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,
,

CHECKED BY DATE

PROJECT ?|A6Al& |lN1T A 0Y 9-N S }
Ma son ry kla// Airal rir j,yj4 fj p"** '

SUBJECT y
SYSTEM h/a// Ab SI 4
ANALYSIS NO. /O/9 REV. NO O SHEET NO IOI ''' I

Pr o accsiaasriasi vxioss -- setweeri elevafib,?r

z5'-o { 5t.O of A!"d"' "*'

OBE q ;7.37 p's ] , ,,

Frpm EL. S/- O

SSE ==*p- 2. 6o g 's a

FoACES DUE 70 coexASTE SLAG | JAL L. W EIS H 7~ ,

( cati. reb By EAATHQMKE ) f = M A = .6L a dy = O' N
D

9/, 977 fOBE 388o9 2 37 =e

*/s0, To 3SSE 38809 ?.60 =-

y 12nd f JALLs (carries f F)R2/eff ot) 47 4 B :
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