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2) Telecon N. Choksht to T. J. Tracy dated March 21, 1985
Dear Sir,
During the telephone conversation between your Mr. N. Chokshi anc 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 [tems

2) Cygna Calculations for Masonry Walls 188.10 and 63.4
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Attachment |
RESPONSE_TO NRC ACTION ITEMS

[tem 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 1i6.3) 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 boundaries 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 tne 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 PBOC and therefore of no concern,



Item 3 - The licensee will provide representative calculations to show
differences between prior Cygna analysis and subsequent refined analysis for
walls qualified without reliance on the statistically dgetermined 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 allowadbles, 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 qualified 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 PBOC 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 l'oad acts to place a "T" joint in compression, we
will take credit for support. In such a case, the calculations will also
01371ne the effects of loads in cthe 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. We 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.




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
l1ie 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 lleu
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 clected to mogify wa'l 209.13 to resolve this issue.



e e A B e e I e e e e - - . — — A - R ————— - . —

Attachment 2
Analytical Calculations for
ifi!; l;i.lo and 63.4

Note: Cygna Energy Services (Formerly Egrthquake
Engineering Services (EES)) calculations
attached.
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EES 08/80 - 101 Re-0

CALCULATION SHEET AAE .8 s/so/az
{ CHECKED BY : DATE
EEs provect CLLGRIM Unim No. 1 Q"’:&T/u' 4/2/82
sussect MASONRY WALL ANALYSIS | o S22 FILE NO.
svsTem_WALL 188 10 80034 _29F
ANALYSISNO. 225 | REV.NO._ QO |sweerwo_225 | - 12

THOSE ELEMENTS IDENTIFIED ON PAGE 9 %3
AS BEING FITHER 12" or o' IN THICKNESS
WILL HAVE. THEIR MATERIAL SECTION PROFPERTIES
AND THICKNESSES ALTERED 1N THE SDAPIN
INPUT FILE TO SuIT THE ACTUAL WALL DIMENSIONS.
ALse, THE MASS DENSITIES FOR EACH ELEMENT
Wil BE MATCHED ™ THE MASS DENSITY
COMPOTED FOR THAT ELEMENT , THESE MASS
DENSITIES ARE DEFINED OM PAGE_© AND
REFER TD THE MATERIAL NUMRERS SHOWN OnN

PAGE 3 .

T HE SECTION PROPERTIES oF THE 12" AND
16" THICKMESS WALL SECTIONS ARE SHOWR! On
THE FoLLOWING PAGE.
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CALCULATION SHEET ) 4i o |37

EEs mmecv.@" Lhnit [ 'C"‘C"“‘?/V#‘Jj/‘f. q/a/82

gquCTﬂm%_Mmm_ J08 NO. FILE NO.
system___ulo/lY (BT 1O Hoo3y | 29F

ANALYSIS NO. 225! gpev.no__ @  |sueerwo 2S5 /113
Section Propecties  (uncrmecrss)
|Q » THK artition Wall o PM%q Amaca. 3
e . Tgx 350000 77245 . B318S0eps,
Cll - (/»-v’) IO = </-.J‘> - /JO.’.?
Ee 1350000 /05,23
Cyys —ev, Zgy =  L35000%0  _tos23 =
Y (r=v?) Io Cr=.2%) /3093 - /3 ‘&30 ps
v
Cxy = "’E_Ct . (T3a -Zy,) 2(1350000)  (22vS . w5 23) "
1 = 9 . .
(-v*) . THER 7or3 = 173725ps
\,l
(5” = -:ﬁ_.._ o (Ijﬁ -Ii7> . 1350000 J (7275’”0{2‘)," 2Q9 0 -
-(I"V) I‘o 3{"_2> 730,73 = S9/70° =3t

Ll in THE muzr-w yrnE  wall

] 350000 7388 _
Cax =075~ Tasss - 38/58Gpsi
P PM¥4 AtTTacCH. 4
/250000 7388 i )
% g st ' b - 35/586 ps
¥ (7-.2%) 2758 P>
( ) U;m 73.88) %
. 1350¢cec0 -
C!y =~ 3 . N - 703/7/3\(1.
(- .2") 22¢5
~‘Iz
2COAA ~ :98_7?. &e ‘
(’ 4 13559000 . Q7 < &/ - /9‘/, g’ &y
A 3¢ie.2) IS S IS P



EES 08/80 - 101 Rey0

CALCULATION SHEET 3 /06/52

-~ CHECKED 5 DAT

EES |mo L frm toit L P gk | 412182

SUBJECT ﬂaagmf wiall Arnaly<i< JOB NO. FILE NO.
svstem_ Wa ll Y [/BR. 1O 4 8003 4 =
ANALYSISNO. 2 @5 | FONT i PN F Y el L

PLOWRFLE v~ CRACKING MOMENTS

8" rwe PARTMoNwALL (PM ¥9 - ATTACHMEMT 2)

Myy = 30y = Myy = /05% e
Mx'= 452 =2 myy'= 211 b
Meg, = %07 = Meay = S63 %

12" THK [PRRIITION dRLL  (PM¥ 9 - ATTACHMEMT

3)

Myx ™ 135 =2 Myy = 2002 “:‘f
Myy'= 947 == myy's 3603 ==
Meg, = 1785 '™ Mery = 1231 ‘2P

16" THE @ILTL- WYTHE WRLL — (PM¥ 3 - ATTACHMENT &)

Mxx = IB?? I'%:‘b me = al0& 2t
mex't 195% :—:t’ myy'= 4206 ‘A
Meg, = 2598 == Meay = 13,8 '
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CALCULATION SHEET PA o 3/30/82

; CHECKED BY ‘ DATE
EEs PROJECT PlLGElM UNlT N:. ' d ~/{/‘YA‘ 4/2/82
susseet MASONEY WALL ANALYSIS JOB NO. FILE NO.

80034 29 1=

sysTem_WALL 188.10

ANALYSISNO. __ 225 | REV.NO.__ O |sueeTno_ 229 | - IS
OBE :
THE RESULTS OF THE DESIGN EARTHQUAKE ANALYSIS
ARE SHOWN BELOW. (ReEF S@g-RS-188.10-Z3E-0)
*Qw = |18.8 Hz RERIEL

Y M~—&ex= S04
M a1 Sl L R ‘"j;‘e

XX Max
(ELEMENT =22 )

THE MAXIMUM Mxx FOR ALL ELEMENTS |8 LESS
THAN THE ALLOWABLE AND CRACKINNG MOMENTS
OF THE WEALEST SECTION OF THE WALL.

J. Myxeg 1S ADEQUATE

~ MCQQ.Yz 563 lﬁ%e

A £y & iNJ=-L8
(ELEMENT 100 ) ALLow 1056

N

| HE MAXIMUM M__ FOR ALL ELEMENTS IS LESS
THAN THE LEAST ALLOWABLE Myy., MOMENT.

\T EXCEEPS THE LEAST CRACKI\WG MOMENT
BY .8 7%, AS ELEMEMT |00 1S A 6" THiICk
EL_F_MEMT' THE Mcee,. IS 1318 ™ “5. ALl OTHER
Myy VALUES Do NOT EXCEED Sed 'uci8,
s Myye 'S ADEQUATE AND THE WALL
DOES NOT CRACK.. |THE OBE AMALYSIS
IS COMPLETE .

INCREASE MOMENTS By L3 1T AcCoun T FOR
HIGHER. MODES .
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CALCULATION SHEET 2§20

< / -
el W 3/;@ :3‘;__

CHECKED BY i DATE

EEs prOJECT DLLGRIM UNl'r Na.1 7 ’:Z/: he | 4/2/82
SUBJECT v WA | ] 58%, 4 o ?’L.; NO.

sysTem_WALL [88.10
ANALYSISNO. 2 25| Rev.NO._ QO |emeeTno__225! 10

ORE. ( CoNTINUED )

N - . oy =18
Mucyas = 13(108.4 %8) = 140,933 ¢ 304 ™3
Mymax = 1:3(ST3.05) = 744.9555<1056 =
o.. OK‘
SSE :

THE RESULTS OF THE MAXIMUM EARTHGUAKE
ANALYSIS ARE SHOWNMN BELOW.
(REF. S@-RS- 188.10-SSE -0 )
flh. = 18.8 nz

e

Mece,,
{ J=- L8 € Y U4 =
= 1‘ 0 8 3 Mti'_ - ~ “/\ A

N - LB
B — .
Q4 —=
=
o) ~
i~ P

2 I - LB

9
= 4

)‘AMA“ o

THE MAXIMUM My Fog ALL ELEMEMTS IS LESS
THAL THE ALLOWABLE AND CRACKING MOMEUTS
OF THE. WEAKKEST SECTION OF T™HE WALL .

Se Mikx 1S ADEQUATE AND DOES NOT CRACK. .
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CALCULATION SHEET R Py
CHECKED BY . DATE
EES provecT PLLGRIM UNIT No. | . /Z/( he | 4/2/82
sussect MASOMRY WaLL AMALYSIS 408 NO. FILE NO.
svsTem_WALL 188.10 . 80034 | 2aF
ANALYSISNO. __ 2 25| Rev.No._Q |smeerwo_2251-17
Dok *
/ p N
Mi, = B889.2 M ¢ Ml = 2112 Bt
" MAX (Ebf_.“:'_; - 3‘\.'5\, je Fad

7/

—

HE MAXIMUM Mgy FOR ALL ELEMEMTS 'S LESS
THAU THE LEAST ALLOWABLE M, FOR MAxIMUM
EARTHQUAKE. .° Myy IS ADEQUATE.

My max 'S FOUND IN A 16" THICK SECTION oF
THE WALL THE CRACKING MOMEXMT OF A 16
SECTION IS 318 M-8 ST HE 16" sSECTION
DoES NOT CRACK . [HE HIGHEST MOMENT

IN A 12" o 8" THICK SECTION OF WALL \S
531.2 ’—‘”-—“—E W ELEMENT 77 . THIS IS LESS THaW
THE LESSER oF THE CRACLKIWG MOMENTS FOR

EITHER &' ok 12" SECT\ONMNS .. <« 1 nis wballe DOES
NOT CRACK. ANMND THE ANMALYSIS \S OOMPLETE .

INCREASE MOoMENTS BY .3 ™ AccoudT FOR
H\GHER MOPDES.

Mex'= 1.3( 168322 )« 218.8 552 ¢ 452 M8

)

Mey' * 1.3(880.2 222%)" 11540 < 2112 woa
e

o .5
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CALCULATION SHEET Bl %~ 3[30/82

CHECKED BY DATE

EEs provecT PILGRIM UNIT No. | & g/»' q/2/€2
LL JOB NO ¥ FILE NO.
sussect MASONRY WALL AMALYSIS 800 34 &

svstem_WALL 188.10
ANALYSISNO. 22581  mev.no_ O lsmeerwo_ 225118

Pressure ANALYSIS .

WaLL 188.10 15 sSUBJECT TO PRESSURE LOADS
FRaM PBOC AND TORNADO. | HIS ANALYSIS
WiLL BF DONE TREATING THE VwWALL AS AM 87
PARTITION WALL THROUGHOUT. ha THIS MANNER
ONLY ONEF WYTHE OF THE b " SECTIONS IS
CONSIDERED 1o BE CARRYING THE LOAD AND THE
ANALYSIS WILL BE ConsSERVATIVE. ALSo, TREATING THE
WALL THIS WAY FACILITATES THE use oF EwaAlLS
IN THE ITEEATIVE SOLUTION OF THE RESULTAMT
MOMENTS.

IHE NODES ALONG THE DooR 2PENINGS Wil BE
SUBJECTED TO A FORLE W THE 2 DIRECTION WHIC =
Wikl REFPRESELNT THE LOAD CAUSED BY PreEsSZVEL
ACTI\ MG ON A CLOSED DooOt

| HF PERESSURES ACTIWNG ON THIS WALL Aer
/\‘(t ‘:’\-.\-C\li

~ + )
D = Q.55 pul \PM¥F4 pev |/

~PRoc

1=

A

s €Y 9
PT—c:guAOQ‘ -ty & ’ (P i
M rev. |
= 0.243 5y > )

DO

w n)

THIS AMALYSIS witlL ATTEMPT T QUALIFY THE
WALL USING THE PBOC PRLESSURE. SHouLD THE
WALL QUALIFY FoRr PRAOC THEL THE TORNADOD
PEESSURE IS ALSO QUALIFIED.
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CALCULATION SHEET BARS s(30/a2

CHECKEDBY / DATE
EES prosecT PLGRIM UINniT No. | 7 cohe | 4/2/%2
susvect MASONRBY WALL ANALYSIS S - FILE NO.
sysTem_WALL 188.10 80034 2AF
ANALYSISNO. 229 | REV.NO.__ O |sueerno_ 225119

PRESSURE ANALYSIS (CoNTINUED)

CompuTE Fz DUE TO PRESSURE OW DOOR

= 0.55eu (405°X86.5") = 148 “/uone

|3 NoDE /OPE»JMG

—(_;4\‘_’. FORCE WILL BE 1nPUT AT GRID Powld1S
(8,2)(10,2)(29,2)(8,3)(10.3X29,3)(8,4)(10,4)
(29,4)(8,5)10,5 )(29,8)(8,6) (9,6)(15,6)
(28,6) (29,6)

Noce=s THAT LIE ALOUG WALL ROUNDARIES AEE
NOT INPUT AS THEY wWill HAVE WO EFFECT oo
THE RESUVULTS

THE RESULTS OF THE PRESSURE AMALY SIS ARE
SHOWN BELOW CONVERGENCE ON AN I TERATIWE SOLUTION
WAS ACHIEVED. (REF. S@g-PaZC-188.10-5 AND
Eg- PR@C- 188.10- 6 )

- . IN-L8 -8
M xx Asag: ¥ 403 .7 — L 452
(ELEMELT 104)

Myy ax ® S0T.4 22 ¢ 2112 555

V) wJ

(ELEMENT 97)

WALL 1S ADEQUATE For PBOC aun TorRKNADO .
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( @-Decxinig ~nis [sysTem__ Lol 188,10 Boo>4 BF
ggr meuvsusuo 225/ saviin. L _ ke RSS20
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1 = |

*BW“AM% @ WrLl 18812 e h.c ;1,@.@, ba—U)
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weldo W Yu eade - wald 185.11° (_caxc s252)

?l OPE = 092 f5L onﬁ€ =229 (35\ ?’;JDF, - ,Oeq
Pl%&" ]qz RSL PZ 556 - .9b@ ?5(4 7}556 4 ' ‘3'7
(B cale 2z5)
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Prepared By Date
Calculation Sheet L LAT PR SN ke S (=Y
Che | By (@] Date
m Project pl\%ram Und # | (4 ”a — &'é’gz
L‘ ‘ ia'a . A . Job No File No
W Subwc!w__Lkﬁi_-&-—' ‘ BOO?, 4 2
System M 1R 10 s Sheet No
2 2
Analysis No o Rev No 225\ - ¢

Oour- Or- RlLame SueaAr Av aesi=
(ANAL:(‘s\s e PM *\zvrcv O}

8" sheld wall,

'S

\\\, L.\‘.ﬁ,..:r-r.g
026"/ (rel. pq 3)
3\) Horizon ta\l acceleratiorn 13 .;3: € o2 Qn
351 =.30 (-"‘uv 2. Erg{, P - Zj rg{:. M
reve | & Pq. S and é)
Maximumuom Herizeontal Acceleration
?T:A.\owﬂtq'o ahd %EICA|'9“\=6.O (Re‘jo
Haecrhment <2 3 ~a > O? 3)

5\)‘ Ealu'\»\eﬁ{ Stat.c Pressore s P=.9 2

(as:wmg. maw., atat o ?rcssutc-COﬁse(v'o.-k-\

2) Heght ef the wall

'S

4)

e PE= e NZ» ,2= o 'B2 =L
Fer= A2# .2 = .274 psi
Torm = e 243D Ps‘b ("f'&. PM % 4 9 F€v.

ppao,"‘ e 55 Psﬁv ((t‘«; N & 2, eV, l)

G\/- Maximom Allowaol\e Fressore (?5 = 1,984 +«10

.o. P‘(Au.cw>=

L3884 10" % B844.0 » 3.4

Ve 70 s\'.4
= |.2%4 10

= 2.57 esf..

P L ons *2%6.0 * 286.4

Prawony® 16Tl > Fe = .18 2

Pe'(auow)? 2.57 > Fpi=. 274
Pelthony s 2007 T Prog =243
Pe ' thusw)” 2:8T7 Y Popoc = o=

Conc.\o$\6n"\i\ja.\l B2 lO 1S ade

ctuab%c {fo
o;&.—o{-elamc shear ‘Forc,es.

* 10.7

PT/] e ] 12_7

&)

~

\
|
‘)

-«

req pa>
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Job. No. B0034

CALCULATION COVER SHEET |fM AT
Cac.SetNo. |25

No. of Sheets 35:2

PROJECT Pilgrim I Nuclear Power Station
CLIENT Boston Edison Company

SUBJECT Masonry Wall Analysis for NRC IE Bulletin 80-11

wall No._ | BB. 10 Problem No._ 25|

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.

¥ THIS WAL WAS ALVALTZED 10 ACLORDANCE witTA DC-\ 2Ev ©
ARD WI-2 280 0. As (T FALED THELE 1S NO REALVALYSIS
FOL LEVEL |.  LevEl 2 CACLULATIONS wile AQUA\\T—"( TwE

WAL . ATTIEMET T

SOURCES OF DATA

EES Design Criteria (DC-1) Rev. Q.0
Project Memoranda Nos.
EES MWD Sketch Nos. 4 RE

Computer Output Files SO -Fal- \RAR. IO i SO-ST - \RB.10O '
EQ-TD-188.10, SO-TORN - \18A. 10
UFD No. - Computer Binder No. 4. |

SOURCES OF FORMULAE & REFERENCES yn
EES Work Instructions WI-1l, Rev. 1 & WI-2, Rev.
EES Design Criteria and Project Memoranda

EES PNPS Calc. Set No. -

ACDED P 22

ADOED PAGESUZA , 2¢ .23 ™AL 30, SUPERSEOED PAGES 6,17, 8
BOEDS (b THeo 22 Tog Tes Do

REMARKS

The resulte of this Level 1 Analysis are E-Seismic FAIL
E'- Seismic_FA)L PBOC x Tornado

In-Plane Loads Out of Plane FEAL
See Results of Anaiysil (P. — ) for wall boundaries

ORIGINATORS CHECKERS DISTRIBUTION REVISION NO. _.L

J.DeENwoceong SUPERSEDES CALCULATION

DeViuceamd J. Byas) SETNO. 125 REV. ©

Q.«A Q\CHQ‘ APPROVED BY:
S.(aPoR i mmxo DATE: }j L6 i L

F.TBF\GH\




b RS OAEETTRITE Y LW SR RN W T TR e,

- T T v

Job.No. 80034
3 EES CALCULATION COVER SHEET | N _J~F oS
y - . Calc. Set No. |15|
No.otshees RI9

i

PROJECT Pilarim I Nuclear Power Station

CLIENT  Boston Edison Company

SUBJECT " .

Masonry Wall Analysis for NRC IE Bulletin 80-11
wall No. 188.10 Problem No. _ |25
STATEMENT OF PROBLEM

Seismic Re-Evaluation of Masonry Wall |\B8.10 will be
verformed in accordance with Desian Criteria (DC-1)

~5
5"-""‘7';;':'{;("?“’ f
- bE -'f’pq N, - “- ]
FCE ke and

SOURCES OF DATA
EES Design Criteria (DC-1) REV.O

Bechtel Dwa No.'s C- 188, 146, 147, M-1b [-compurzt OTTP;]
' po- I-]-
EES As-Built M.W.D.'s _SK -452,453 B/Noe®

Computer Run No.'s - - .ST-188.10

EO.TO-188.10 , SO-. TR - \BR.10
SOURCES OF FORMULAE & REFERENCES .
EES Work Instructions WI-! to WI-2 RE&U. o
EES Desian Criteria (DC-1) REV. O :
EES PNPS Calc. Set No. _ G000

REMARKS NOoT
This wall is,adequate by virtue of lcvol OME analysis.

NOT Qual\FIED FoL Toenwapo i
PASSED fPeoc

ORIGINATORS CHECKERS DISTRIBUTION : Revisionno. O

L!Jf i*l / ml SUPERSEDES CALCULATION
177" | A
' ' | APPROVED BY:

DATE:
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CALCULATION SHEET L DOWNS 2/19)81
| “MECKED BY ~ DATE
EEs provecT PILGRIM (UNIT 1 TR enansi 3-18-8 |
sussecT MASONRY WALL ANALYS . 8 0”5‘?,‘ 4 9 oy g
sysTem_WALL /88. /0 : - - T
ANALYSISNO. | 2 5/ rev. no. O | sueer w xS~ §
INTRODULCT/ON

WALL 188.10/PROBLEM /251 1S A VARIABLE
WYTH PARTITION WALL LOCATED AT EL. 23-0
OF THE REACTOR BUILDING. WIDTHS OF E&°,
12" AND 16" ARE FOQUND THROUGHOUT /TS
LENGTH. LEVEL 1 ANALYSIS AS DEFINED
PER PRPILGRIM WI-2 WILL BE PERFORMED
70 SAT/ISFY QDESIGN CRITERIA REQUIREMENTS.

WALL [88.10 WILL INITIALLY BE ANALYZED

AS AN 8" PARTITION WALL ASSUMING NO
REINFORCEMENT WITH IN THE ADDITIONAL
WIDTH. REINFORCEMENT IN THE VERTICAL
DIRECTION CORRESPONDS TO CASE C AND
CASE E**" IN THE HORIZONTAL DIRECTI/ON .
NOTE THAT WALL 188. 11 AND W4ALL 188 12
ARE NON SAFETY RELATED, BUT ARE AS-
SUMED 7O PROVIDED ADEQUATE SUPRPORT
TO WALL 188 10. HOWEVER, WALL 188.14 /5
CONSERVATIVELY ASSUMED TO PROVIDED
NO SUPPORT TO WALL 188./0.,

WALL 18810 WAS ALSO ANALYZED IN TwO
SECT/IONS DUE TO A LACK OF INFORMATION
(SEE ENCLOSED FIR NO 12). HOWEVER THE
RIGHT PORTION OF THIS WALL FAILED MAKING
IT UNNECESSARY 70 EVALUATE THE OTHER
PORTION WITH LEVEL 1.
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CALCULATION SHEET L DOWNS  |2/25/8
CHECIKED BY DATE
EEs prOECT PILGRIM UANIT 4 e basi | FVE-S/
JOB NO FILE NO.
susiecTMASOAN RY WALL ANAL. 80034 ?_;__ P
svstem WALL 188 10 bl
ANALYSISNO. [ 2D/ Rev.NO._ QO |sweerno /L5 1 - 2
SUMMARY

FROM LEVEL L ANALVYS/S

wALL

188. 10 18

NOT ADEQUATE FOR THE SE/SMIC EXCITATI/ON
AT ELEVATION &1'-0" OF THE REACTOR EBLDG.

-

f, = 4. 76 HZ

- tn=-1o ¢n - /o
E M”‘ : | X370 o o > L3 - A/-Q
n-lo _ -
Mwve = 3500 52 > 1214 22 NG
deg = /.47 n
: 16
Fie ~ /. 147 en?
E le
P,‘ - /877 n?
1o
Paeg °© 2101 in®
E " M"‘c = 1510 Jl;’)/b > 1373 “4;7/C NC"
- eh- 1O L - b )
Mvwrg' 3840 i% > 2277 i qu.
8¢ = |]. bl un
/10
Pea T 1. 288 T
/b
Pl‘-, . 2059 _‘7;—1
: b
Pea: = 2.371 cn?
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?0037 | _9-F

system_ Ut // /BE. /0

"’a"o_,/ e 70

anALYSISNO. /& 5/ REv.NO.__| W:y"r;

Eﬁurn mar y O() RQSU | +5 \ Tormne ofo //rn//S/S)

U5,7 a Arnedo peessure G/«A/ Yo /. S§¢ P/

Mex &/7/35 =24 <« 378 2=* ox. A P ,-":z/(?l‘ 8/4/81

/0 ié

( 375 Q—— > 2377 A G, V. Bran &/r’/d/

WQ// /?3/0 /'S »re’ a‘y?au)/c yo 7 /ffs/and

/Orr)oc/c; Jfoo 0//2 per €S D”S//Pn

Cr-/./Pr/i oOC - /.

-

_f/lr,;r)"'_, Arlysis

e = . 93 ps,

i

-

. 93, r ek
Mxx = 2 (/311) 792 X2 <305 M o e

/877 B & 20Dp =L o k

. 73 \
m” T (3108
Pl v & ond

all /e®.70 /s ao/yug/e Vo w.,’Bstand PLEOC

v

/oadl”; Pfy) t.t’s De=s ‘G Cr ter i DC - K-
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CALCULATION SHEET ¥ C/'/;L e ¢/23/81
CHECKEDBY = ATE
EEs provecT _PILGRIM < | JREl inecert75| 7/2/§
SUBJECT _AJASONRY — wWALL ANALYSIS g FILE NO.

7 7 800 34 QF
svsrm_m.é/_, (&€, 10 —
ANALYSISNO. 125/ nev.n0_ 2 lewerwo1257. 26

SU/VLA'/ A ¥
IN PLANE LOADING ANMY Ly SIS
S/Ja/ S/;{;,( (0“4(/&/01(161/‘

OBE P - 49.3 . ( £9 =, Ok,
::E .75_'5 - 537 B fn™ \ QO 4 '," M K
T0KNA Do 1o RrADO &. 6 ot K 104 Yia® OK
P‘:/\C ?Pd(“c = o 7 ’/ﬂ," /\ loé '/'A"L LB#V,
(,('.ru[;_ / ..'..« . 10 A f/t Q(i,q’.ru /r("/ i /‘/;‘/'t {/,»Uﬂ/(,r"
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CALCULATION SHEET JPEVINuG & | spdls s

CHECKED BY "DATE

EES srovecT LVL &L/ Ut T OVE M. MORYPAD 8 /12/8]

SUBJECT OY T~ OF LPrrNE SHEAE J08 NO. FILE NO.
sverem__ LW R)/ [B%®.20 Foo24 -y

ANALYSIS NO. /ZS'/ REV. NO. / SHEET NO /ZS—/ - 2

SUMM ALY OF ReEsSwrs (cono 7')

OC7r — OF = Arre [SHe ) Lorora

GCLOUP ACrr?om BOASED oNr A PEVWEL o/~

7HE B/ ING6 SIPUUcTUrRE
THERE 15 AO IN TEIPc 770N
ANPLly S)S REQU/IRPED FOL 7TH/S
wrll -

(
SHEAR ArvrAlysiS.: CCeFElPeE vk Coce. Gé’ooo)

bt 13T 1O Lps besro

WALy 2ED For ov7-oF-plrrE
S HE EFFECTS From ELPr7H—
FPurteE , pBoc rNnD  TENPDO . 7HE

LESG TS REE .

DESION (obE) EsPIH PUALES [

MY M (SSE) EPRTH Quare: I
fBocl ¥ o
TOENALO 4 /L._
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CALCULATION SHEET "DOWNS  |2/1981
: CHECKERBY . . DATE
EEs provecT PILGRIM UNIT 4 @ oeta) — [8-18-8/
sussectMASONRY WALL ANALYS|P 8,8503 4 -
svstem _\WwALL 188 /0 . -
anaLysisno. (25  pev.no O |sweerwo [RE /- o

WALL GEOMETRY & BOUNDARY CONOITIONS

PER SKk- 452, 453. (:ﬁ*:f:wg L
(.
WALL /188.105 39'-/1"x 106 remier Py
OPENINGS)
Y ' N | MATERIAL 4
9 (8°+8°" WALL)
Q‘ /] MATERIAL 3
% (8 « ‘,«.;o phATE)
'p)h ] / - ./,’ T'x
¢l |*.9 8 \BOTD welerAlediod
| Q?&' E N ’ 1 A
_o‘;;_ L] @ %0 @‘ ‘V;'Ay’ i &Q‘ A /{{"1% @
;Q‘L B + ; Tgwf‘ < %;’/ gy;' 1 \QP A} | ‘ ot
nl H é\/& @‘@ / Y ; Q' /@*g\ | !
'OL 3 9 D -~ - r‘ A Ty g ‘k—* -
AR EAIR N7 ‘%@é& 2
2w Tk | PYAY 5 N _1', 123-0
. " A @ @ \ N &bf\i% @
i P! S 4 5 6 7T 6 9 o U 2 13 ¢ /S ‘e v /8 /'9 20 4/3riD
'|""1" ' ’ ;.I ! ' Il sper iy € “2
(LATER) 2278 :27:154 ’ zs,’i%?ﬁzszs’uzs' 161210\ 204|204 204]204] 204 23025 5| 235|255
—_ — -~ — = - — gl - {
IR Ti |H IRBERER
| ‘ | !
295 5°
EDGE CONDITION
s PINNED
i oo REF. DC- 1
If.[ PINNED
: EXHIBIT ¢
A PINNED
Y PINNED
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ARED BY

CALCULATION SHEET g i I 2/8/8
' CHECKED BY _ ] DATE
EEs pROJECT MILLSTONE (JNIT 41 M& 3-/8-8/
SUBECTMAS ONRY WALl ANALYSLS | o A= FILE NO.
svsTem_WALL /88 10 80054 2-F
ANALYSISNO. /| R 5/ Rev.No_ QO |sueerwo /25 / -~ 4

WALL DIMENSI/IONS

CHECK RATIOS OF FINITE ELEMENT DIMENSIONS
PER WI- 2 SECTION &5 .4

23.5° <
GRID RATIO = —7— * 20 = 20 0k
THICKNESS . ”"5'” = 1.5 £ 20 N.G
RAT IO 7625
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CALCULATION SHEET L DOWNS  |2/19/8/
. CHECKEQBY 4 DATE
EES prosecT PLLGRIM (JINIT 1 KU )Q‘.c/.aaw( 5-18-8 /
susecTMASONRY WALL ANAL 885“:3 4 ?'_'“/_.'_‘“
svstem_WALL /188 /0 y
ANALYSISNO. [ 25/ ReV.NO._ O |sueerno_ (LS5 / = O

WEIGHT OF ATTACHED EQUIPMENT @ 188 105

ATTACHMEMNTE LENGTH

(f¢)
18' - 4" ¢ C
/71- /“¢ C

|11.5-1%"¢ - M982

b5-12"® C
11.5-2" @- MI3,
11.5-2"¢ - P9QO3

19 - 2@ DRAIN LINE

| - GATE VALVE

| - BALL VALVE
485~ 2"# FIRE PROT.

2 - FIRELINE VALVE

| -FIRE HOSE REEL
65 -2'9 - P428
11.5"-3'¢ - M230

11.5' = 3"@ -M23 |

WT/LENGTH ATTACHMENT WT

(1bs)fE)
/.4

x O

2. 1 |

(N

(N

Oy
2 O .F ©

b

O

50"/ vALVE
S50%/vALVE
.3

1O/ VALVE
75/ ReEL
1.0

1.0

11.0

(lbs)

3. &

50.0
50.0
305 6
20.0
75.0
7.5
126 .5

124L.5
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CALCULATION SHEET L DOWNS  |2/19/8
: CHECKXED .V’, P DATE
EES prosecT PILGRIM (JNIT 4 | , 3-18-& /
suslecTMASON RY WALL ANAL . g o
P - F
sysTem__wALL (188 10 grNTe 7
ANALYSISNO. [ 25 ] Rev.No._ O |sueetno LR D/ = &

WEIGHT OF ATTACHED EQUIPMEMNT : (CONT) 188.105

ATTACHMENT & LENGTH WT/LENGTH ATTACHMENT WT

(ft) (1bs)ft) (lbs)
1.5 - 3" "9 C /1.0 126.5
/1.5 -~ 4" @ GALV. PIPE 20.0 230.0
/11.5' = 4" @ CAST I|RON PIPE 20.0 230.0
3 - SWITCHES 5/5w17 /5.0
| - JUNCTION BOX - N{i2 5%erT? 320

~155"% 19°x 8"

| = TRANSFORMER - CVT 5%Fr? 328
~ 2" x10.5"x 8"
/| = TELEPHONE BOX 19 L
~ /4" x /2" X 3”
2 - DOORS |00 % /000R 200.0
4 - FIRE EXTINGUISHERS 30%/exT 120.0
TOTALI‘a 10 = 2190/3 109S

WEIGHT OF %" THICK LEAD PLATE : 188.105

PER AISC, 7+n ED., PG - /4

Weao = T10 1bs)Ft° = 0.41l165/in"
Digsp =0 411165/ in°x %" 203082 =%
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CALCULATION SHEET Do Jms 2/19/8

- CHECKED &Y, DATE

EEs prosecT PILGR/IM UNIT L & w 2-18 5 |
susecTMASONRY WALL ANALY3IS| g 8’5“3 4 P PILE Mo
svsTem__nALL 188 |05

anALYSISNO. [ 25/ nev.vo. D lewstno L 25/ 7

ATTACHMENT WEIGHT @ 188.10 N

ATTACHMENT € LENGTH WTJ/LENGTH ATTACHMENT WT

(f¢) (1bs]|+¢) (lbs)
49' - %9 C /.4 &9
2 - JUNCTION BOAES S.0%/ Fr* g 8
~4'x 4" A L
| = Juw T/ o)u BOx S0%r® 5 8
~4 x &' o
15-7 - CABINETS 50*/er" 557
~I15-Tx 2-5 x I’
- 220 QUTLET g0 %er" 75
~ L x L x L
. SV\//TCH 5‘0./5N'1T 5-0

TOTAL gg 1oy ¥ ©53.1 lbs

TOTAL ATTACHMENT WEIGHT (MATERIAL 1)

W ogpro,® 2199.0 + 053] = 2852/

TOTAL ATTACHMENT WEIGHT (MATERIAL 3)

&
Wies 10.5 ° 2852.1 + 0.3082 == x AREA,

1
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CALCULATION SHEET L.DOWNS  |2/20)8/

c ~— CHECKED 8Y P DATE
EES rrovecT LLLGRIM UNIT 4 |RUR " 5783-8/
JOB NO FILE NO.
susecTMASOANRY WALL ANALYSI 80034 g- F°

svsTem_WALL /188 /10
anaLysisno. [ 25/  mev.no._ O ..[m:nuo |25/ -8

TOTAL ATTACHMENT WEIGHT (MATERIAL 4)

= 2852 1 + 0.428 -3 x AREA,

,_71

“i88.10- 4

TOTAL ATTACHMENT LOADINGS

AREA, = 39'-11"x10'¢L" - 3'-4%2"x 7"'-2%"
-1'-8"x 1'-8"- 3'-4% x 7'-24"
= 52968 in’

AREA;.F '-0" x 128" +» 9'- 14" x 3'-10%°

v 106" &8 ="

2

|11 28 4 L

AREA3-Z= 8 -4'" x 2'-10" + L'-85" x 1'-0°

2

: 4324 in
P igg.i0-1 ~ ‘5825924(9, I/i:: e 0. 0538%"‘_
N
P i88.10-3 ~ 0-05(00:‘:—5"? O 3082 :/.’27-_5,
: 03642
P wsio-4 * 00560 i—?—; + 0 428 _i%{
: 0484 &
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CALCULATION SHEET L DOWNS 2/20/8i
‘ CHECKED BY - DATE
EEs provecT PILGRIM (UNIT 1 K I oo 3-/8-8/
sysTem_WALL 88, |0 gae . L
ANALYSISNO. /25 / nev.no._ 0 |omerno /L5 = 9
. 2852. 1 I1bs

P:ae./a--z 52948 in*(7.L25,n )N380L.4 1n)scc?)

2
_ -4 /b=-3¢cC
= 0./83 x10 e s

0364 /C:»//flz

,’0/88./0'3 - = = ,
76625/ (384L.4,n/3¢c’)

Y L e 5 TR

-
s

i

O 484 /bs/ /1n

/C,aa I0-4 = )
7.625/n ( 386.% 1 /sec )

2
10 *3EC

-
rr e

-4
et 1. L8 210

AREA 4., = 10’ -0L" x 11 % "+ 4"~ "2 12%
+r S'-10%" x 1 "

e 289/ //‘z

AREA 4o * W0 8" 2 B %"y T=2 4 210
v G'=8 a4 10
* /146060 in°
AREA ,.4 10" 06" x 2'-L" = 3780 (n*



REPARED BY

CALCULATION SHEET L DOwWNS 05/

= ‘—‘\.H! CEDBY DATE

prOVECT PILGRIM (IANIT 1
sumECTMQMEKh/ALLAAJAL_
svstem__WALL /88 /0

|anaLysisno. (2 5/ Rev.NO._ O |sueerwo_ /RS

| 82034 i

MASS DENSITY AND EQUIVALENT STATI/C
PRESSURE OF 8" MASONRY

-4 /b~ sec’

= . X383 x10

NSITY AND EQUIVALENT STAT/C

MATERIA L -

Os /.235x 10" + 1.383 x 107"

2

2.L18x /107" -/ﬁ——:;i:'—

ir)

0.3L42 + 428
0 792
MATERIAL 4

-4

/. L4 3 i /. 383 x /0




CALCULATION SHEET 'L DOW NS

e cuecxgqav
EEs prOJECT PILGRIM UNIT 1. R ehan
suBsecTMASONRKRY L&éA_;A&A,
svsTem_WALL /88,10

|anaLysisno. 25/  pev.no_ O

MATERIAL % ( CONT

©

<
a
o
-
g
»
w
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CALCULATION SHEET L. DOWN s |2)23/8)
CHEC DATE
EES proJECT PILGR'M AT 41 é - (B-d/
sussect MASOMRY IwALL ANAL 83.5(:3 4 q""_“r_!‘o
svsTem_WALL /88 /0 W o, S
ANALYSISNO. /25 )  mev.no.Q  |sweerwo /8 / - 12
EREQUENCY ANALYS/S

ANALYS!S INPUT FILE. SELECT ORTHOTROR/LC
PROPERTIES FROM pDC-1, EXNIBIT D-1¢c FOR
CASE C AND CASE E*™*®™. EXECUTE SAPIV 70
DETERMINE THE FUNDAMENTAL FREQUENCY.

SO W00 g h LI —

EWALL INPUT ¢ EI-FN - |188./10

20, 6,/,1,30,0,5,0,15,0

o0,1,1,0,0

); b,24,1,0,0,1,0, 1
2/,1,21,7,0,0,1,1,0
/1,7,21,7, 0,0,1,0, |
e T 1,7,0,0,/)/,0
19,1/, 19,7,0,0,1, 1,0
l)}l315

/17, b, 18,7

19,1, 21,5

325, 124.0 7025
22.75, 22 75, /50 150,12.5,11.5,12.5,23.25

23.25,21.0,21.0, ‘04,204,204)20 4,204
23.0 23.0 23523 5
21.75, 21,75, 2/.5,21.5,/19 75, 12.75

1350. , 810,000., 324,000., Q00/573,/800.

51/,4,,7,0484 s
b, 1, 7,7,0914
71 8,4,09I2
74,8 1 0794
8g1,10,2,0912¢

1 192
82;’ o -ioo-zqcn

EXECUTE EWALL 70 GENERATE A SAPIV FREQUENCY

PLATE

» LEVEL 1 ANALYSIS - WALL I88./0O-FREQUENCY AN
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EES

CALCULATION SHEET

2/ 3[5/ ‘

L DOWNS

provecT PILGRIM UNIT 1
susecT MASONRY WALL AMAL .
sysTeM_lW/ALL /88 .10

DATE
k=),
FILE NO.

q-F

$3E BY A

JOB NO.

80034

@,

ANALYSISNO. /25 / REV. NO.

FREQUENCY ANALYSIS (CONT)

25
26
27
28
<9
30

12,1,
17T

17,7, 0.912

)

1251~ 13

SHEET NO

ORTHOTROPRPIC SECTION PROPERTIES

n

x)

COMPUTER QOUTPUT ' S0

fu = 4 T HEZ

: 29L0 E 04
FOR CASE C AND
Cxy * 2080 E O%
CASE E*7,
= |.080E& 05
REF DC- 1
: 4./ 50E04 ExHIB| T O-4 ¢

- FN - 188. /10
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CALCULATION SHEET L. DOWNS 2248

CHECKEDBY . 3 DATE

EEs ::J:gmmwu_ Kicras i;'i.'é’

34 E —
svstem_lo/ALL 188, /0 | 800 g-F
ANALYSISNO. [/ 25/ nev.no._ QO [enesrwo /25 = /4

STATIC ANALYS /S

MODIFY SARIV INPUT FILE BY /NDICATI/ING A
STATIC ANALYS!IS ON THE MASTER CONTROL CARD,
EXECUTE SAPLL 70O DETERMINE EQUIVALENT
STATIC FORCES UNDER A HORIZONTAL SEISMIC
ACCELERATION OF 1'g

FROM RESPONSE SPECTRA CURVES FOR LEVEL 1
MASONRY WALL SEISMIC ANALYSIS, PER DC- 1,
EXHIBIT A L6 AT MASS POINT J FOR THE REACTOR
EBLDG AT THE NEXT MHICGHER ELEVAT/ON THAN
BASE OF WALL,

E HORIZONTAL ACCELERATION = 237 a
E' HORIZONTAL ACCELERATION = 2 603

FROM COMPUTER RUN ' SO-ST7- 188 /0

. 3
M, = 580 -‘-%—ﬁ-—q A7 ELEMENT 929
- b
My = /1476 “ AT ELEMENT 51
‘AMA;( - O (12 Ly AT NODE 74

FROM DC-1,EXHIBIT D-1e,CASESC £ E*"”

- Ln - o 2 e N /O

qu EAu.- 763 L Mxx 84 /1375 Lr
s"/U - 2i '/C
Mvv E‘“‘_‘ /2/4 14 = MYY!A'“" 2277 -

£ 7L &7%
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CALCULATION SHEET 7 DOWNS 2/ 24/8!

CKEQBY - A DATE
EEs mmecrE_LLﬁR_LM__QMLL_.L____E éﬂo‘ ; 3~18-4
SUNECTMAJQME_‘L_MLL ANALYD IS g OO 4 q o—
svstem__WALL (88 10 il AL

ANALYSISNO. /[ 25/ Rev. No._ O oo €51~ 1§

STATIC ANALYSIS (CONT.)
; 2 . , cn-1b i - I
E : M"; = 580 x 237 = 1370 — > 743 =

MVYp = 1476 x 2.37 ¢ 3500_.._'LQ > 124 Ln‘;:b

L)o
¢

Qg 2 0.2 x2.37%= 1497 cn
Pe * 0.484 x 2.37: 1. 147 72
Pre *0.792x237=1877 &
Poy =092 x237:216I 5
E': My, =580 x 206 * 15/028 > ,375 22
Myeg = /4706 x 2.6 = 3840 sn-la > 2277 L22e

op v D422 3 b Lklin

/258 =

Nt

0.989 x 2 L

0
"
™

1]

| &
Pag: * 0.792 » 2 b 2.059 e

0.912 x 2.6 = 2.371 +=

end

U
b

™
"



Lo SRS ol
CALCULATION SHEET J. Zoray
CHECKED BY S DATE
EEs provect ;L ILGRIM 1 Z " ohoghe | 8/5/81
sussecT MASoVEY WAL  Ar4irs)s Josno. T 1T FILE NO.
3
SYSTEM _WwALL /[88./0 goods qF
ANALYSISNO. /25 / REV.NO. /[ — 1 R [

THE CRIGINAL ANALYSIS WAS INCOERECT - THE WALL
ELEMENTS BETWEEN NODES 3 £ 5 ON THE X-GRID WERE ASSIGNED

ONLY ONE NUMBER (CEE wALL MODEL P. 1151-3).

THE ToRNADO ANALY SIS WAS REDONE wiTH THE C(ORRECT

WALL MODEL AND [T FAILED AGAIN.

THE MDIFICATION To THE wALL witlL BE BASED ov THI

TORNADE ANALY SIS,

A (EEL 7 ANADNIS wite BE TPERFORMED AT A LATER DATE .

EES 08/80 - 101 R ‘
et S 1 T RIS AT S AT, SR S
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CALCULATION SHEET F (L fahe| gl4l8l
‘ CHECKED BY 7v OATE
EEs PROJECT _EM_&LEL&L . Kxan 8/s

= 15 J0BNO. FILE NO.
suuscrﬂ&ﬂaf__mn;m&%‘— 20034 aF

svstem__ il " 188 10
ANALYSISNO. 125/ REV.NO._{ ___ |smeerno_(25/-17

TOKNADO / PBOC  ANALYSIS

CA I A 65 5
OPENINGS | Prgwaco = 154 %
- ] s oy~ “
Awa &/ opciicig A - (45.5)(86.5) 3736 m
¢ ~/
25 / / . ’
/"'/*(4 { 4,.(1/ - 3 :4 A 36?::6 = 606/ w
C P AT Y SR PN 806 | e A
Onlenlraled (:‘ULI ﬂ/ e as = = o / - &L 4 rteodes
i/
v E . : — : &
Arna &f opciieng B = (23.0)(19.75) =454 m
:ix((- (/ /Iﬁaqf = /. 51' X ‘-/f:/# - 700 ~ G r 1 ol des
Cereccalid (oad per pecle = 799 . 175 4
q
7 : / : \ ‘
JL MY t-:f ;’)/t(ufli" & =. ‘\470)(065/ = 4067 n
/x—l/ s ']
(lal Led « | 59 Xx4067 = 6263 ¢ dor W rool ;
Lc,‘a,;f:-gz“( L/Cgl el Per nede o 6263 _ 549 ’

SECTION FROFPERTIES :

4

. . 7/
MHTENIAL | £ wall
2 OIW\'(N G
\J//
i 4/ O [ /, A / (" > )
5 E U.,'_bL' + JJ/; fJL P(a £ (\a'sl"/L"v & (ALl
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CALCULATION SHEET ? o ¥ ?/‘L 874 | 8|
: CHECKEQ BY 7Y 7"5
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FIELD INFORMATION REQUEST (F.I.R.) q;f

The following information is needed in the re-evalvation of the
following wall plane.

Analysis Problem No. 251

“‘Wall I.D. No. 188.10

F.W.P. No. - F-251
Location REACTOR 237"0'
Bldg. Elev.
Description SK-452, WALL 188,10 5
. ' - ) indicates an overall
L dimension of 40'-9" ¢
\O-L" the dim. in question as ...

9'- 3", Please clarcf'j
thesc d:m:ns/On.s

- - = =
- - . -
L_—-\’_\_ -

Prepared by L.DOWAS
Date 2120J8/

Sheet / of [

—_—

EE,S Project: Pilgrim Nuclear Power Station .| Job No. 8003
& Client: Boston Edison Company FIR No._ 12
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Response to F.I.R. _/_Z For Masonry Wall Plane SoUTH
Analysis Prob. No. 2/ Wall I1I.D. No. . sK-
F.W.P. No. - Fe25) is as follows:
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Project: Pilgrim Nuclear Power Station Job No. 80034
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Job.No. 80034
EES CALCULATION COVER SHEET |fleMe /24/F

Calc. SetNo. /O /9

No. of Sheets 2 1

PROJECT Pilgrim I Nuclear Power Station

CLIENT Boston Edison Company

SUBJECT Masonry Wall Analysis for NRC IE Bulletin 80-11

Wall No. £7.4 Problem No. /9

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.

SOURCES OF DATA

EES Design Criteria (DC-1) Rev. 1.0

Project Memoranda Nos. 3, Rev. 0; and 4, Rev. .

EES MWD Sketch Nos. .26 4 €2 7. ¢

Computer Output Files so., wn.424 , co. .57 62.4 . Spo- FN- 63 4A

prgd SO- 7 6r4A go-FN- 634
UFD No. PlAc T4 Computer Binder No. /2.//F

SOURCES OF FORMULAE & REFERENCES , :

EES Work Instructions WI-1l, Rev. 1 & WI-2, Rev. b +

EES Design Criteria and Project Memoranda No. 3 &(4,5)Rev. {, #9 Rev: 2, 8
’

EES PNPS Calc. Set No. AN/A *7, 411 Rev. | #.zfao
‘&,

REMARKS :. PBOC Loamelr her been Changed per p g 4 Revid C a0 w1
The results of this Level 1 Analysis are E-Seismic P2PASYS

E'- Seismic FPAL T PBOC LPAS S Tornado PASS
In-Plane Loads PASS Out of Plane PASS
See Results of Analysis (P. & ) for wall boundaries
ORIGINATORS CHECKERS DISTRIBUTION REVISIONNO. [
<. Tond Yalyl BKTudd Yuufar Pvg'ﬂt Binder SUPERSEDES CALCULATION

W "’/I'IIJ "w‘f,mﬂ_ seTno.__N/A

APPROVED BY: /M T

oare: 10/ 26/gl
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: Job.No. 80034

FilaNo. /2. F

t
N : EEs CALCULATION COVER SHEET

Calc. St No. /O /9

No. of Sheets 2 1

PROJECT Pilgrim I Nuclear Power Station

CLIENT Boston Edison Company
SUBJECT Masonry Wall Analysis for NRC IE Bulletin 80-11

wall No. £37.4 Problem No. /9

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 an "ﬁ ronmental activities,
"4
) _u

and plant faulted conditionss“PER E
-

SOURCES OF DATA

D EES Design Criteria (DC-1) Rev. 1.0
Project Memoranda Nos. 3, Rev. 0; and 4, Rev. 0
EES MWD Sketch Nos. 26 4 €2
Computer Output Files sp..n.424 ., o 57 624 , So-FN- 63.4A

arng SO C7- 6r4A
UFD No. PlAcT 1 Computer Binder No. /2.//F

SOURCES OF FORMULAE & REFERENCES :

EES Work Instructions WI-l, Rev. 1 & WI-2, Rev. 0
EES Design Criteria and Project Memoranda No. 3 & 4
EES PNPS Calc. Set No. N/A

REMARKS
The results of this Level 1 Analysis are E-Seismic PASY

E'- Seismic FPAL S PBOC LPASS Tornado
In~Plane Loads Out of Plane PASS
An f P

See Results of Analysis (P. § ) for wall boundaries
ORIGINATORS | CMECKERS DISTRIBUTION nevisionno. O
WL MLLEETT P-g/"vi Binder SUPERSEDES CALCULATION

seTno N/A

APPROVED BY:

Wdl&w
oare: 09/22/Q1

EES 08/80 100 Rev 0
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| CHECKED BY DATE
provecT Pilgrim Unit 1 ' fat 10 /261§ )
N/ SUBJECT Masonry Wall Analysis ;:;0';: /zlm;:no.
ORI et
system__ 11 ¢ £3.4 7

1219 Rev.NO. L Jsmeerwo 1019 - 1

ANALYSI® NO.

INTRODUCTION:
¥

Wall ¢ &3 isa 24 wall located

g %
at Elev. 23-0 in the &FdCﬂ?R Building

SUMMARY OF RESULTS: TWREE SIDES PwNED
SEISMIC
2L | SSE

M. = 592 in-] 2634 in-1bs | M &6-4  in-1bs 42 in-1bs
xx < S ettt i xxE. B el T<L T

E n n

™ = 4 in-1 3926 tn-1bs M . in-1b 45 in-)
wyg 484 s ¢ J326, tcls yye | =il dnclbs (7248 nclhs

Avax. = 2044 in (Frompage _ 4 ) |AMax. = ©.064 in.(Frompage 10 )

P Max.= 2.96  psi.(From page ) P Max .40 psy, (From Page o)

. 3226 . 8. Te48
F.S. Min, %Zﬂ?- .| (From page 3 J)I F.S. Min, = -7—}7_ * 2.0 (From page 10 )

TORNADO OR PBOC

P Applied = 2.27 psi (Pg. “ )

PAllowed = J4.0 psi (Pg. Il )

Ratio of Pressure = p An$¥ s 4.7 oK
ppiie




CALCULATION SHEET S Toad
WIC§!D.g DATE
provecT _Pilgrim Unit 1 (A Kla /0-26- &) |
. ‘ AT SUBJECT msgnrn Hn]] enﬂl\lSiS JOB NO. FILE NO.
e P ar 80034 12F F
system__ 11 ¢ 43 4 4
ANALYSIS NO. 1019 REV.NO.__L___|smeer wo 12(8 - 2 3
e e
SUMMARY OF RESULTS - Boundry Condition 2 - pinned top and bottom i
1 1. ) (V-
28E a3E
M =496 in-los 654 in-1bs M = 72 in-lbs 4742 in-lbs
e - ™ ™ HE in n
M = b6/ &) 26 {n-] M = B8 in-1 065 in-lbs

O Max. = 0.05 in (From page _J2 ) A Max. = 0.97Z ;. (From page __[3 )

PMax. = /. O2 psi (From page 17 ) PMax. = /.45 psi (From page
F.S. Min. 'zﬂt

TORNADQ OR PBOC - (if applicable)

P Applied =297 _psi (Pg.__ 44 )

PAllow. = L8 psi  (Pg. /4 )

Ratic of Pressures = P Allow = _2.9) 0. Ik
P Rpplied b=

Note: If Tornado or PBOC loading condition failed with actual boundary
conditions no further stress checks are necessary.

- A

.4 (F . 2258 -
ry £.4 (From page 42 )| F.s. Min. 1 7.97 (From page 12.)




CALCULATION SHEET 7
ﬂlolﬁ DATE
m PROJECT _Rilgrim Unit 1 tun ! 9-21-81
v sussect _Masonry Wall Analysis g E-
SRR 2,
system__ W1l # 67 4 80034 / £
Imnvm NO. 129 REV.NO. & |smeermo_ (219 - 3
o ht) i e

SUMMARY OF RESULTS: (Cont'd.)
Qut of Plane Shear ’

Wall ¢ éﬁi has been analyzed for out of plane shear effects from OBE, SSE, PBOC
and Tornado. The results are listed below.

0BE - (Pass Fail (Pg. 4S5 )
$SE - Fail (Pg. 15 )
PBOC - (Pass Fail (Pg. LS )

Fail (Pg. 45 )

TORNADO

|n P1gng Shear

The results of In Plane Shear Analysis are Tisted below:

OBE - Pas Fail (pg. 21 )
SSE - (Pasy Fail (Pg. 21 )
PBOC - Fail (Pg. 2L )
TORNADO - ass Fail (pg. 21 )
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CALCULATION SHEET |

I nTRODUCTION

b
Waote 62.4 /v A 24 THICK MULTI.WYTHE WALL LOCATED

’ -

RT ELEVATION Z3.0 OF THE REACTHR BUILDING THIS

WALL

IS CONSIDERED 7o BE AN ALTERNATE I WALL AS SHowWAN N
DETA/C \ oF DRAWNG <120 (KEF. 1) . THIS ANALy 5/ 1
Follow's THE LEVEL onNE FPROCEDURE OF THE EES WoRK

INSTRYCTIoNS (W.T.2), AND SHALL MEET THE REQDUIREMENTS

OF THE EES DESI/Gn chI17ep4 (Dc-1) .
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——— | 1s 80034 f:
svsrem__Mall ¢ 62 4 4
ANALYSIS NO. 019 nev.no— O learrnoL2/9 - 5
NALL_MODEL
Boundary Conditicns and Dimensions are per LES mwD Skekh Nos 28 &1
PuwvED AT 3 S/DES
3
W A R TR
(13) ki £ 4;.2.24_44_4_43/3‘ |
o .
7 e ey 1 |
T R M J
/] = — - -
J + — —— o -1
A —_—— - - —_——— e e
R o ol ot Ml e O] + 9 —
T — . T ————
i . o & | —
/’ B e ) 1S l
/| -l» BN . -
‘ ot il il | d
| - - il . &
. 4 - 1 1. 3 123.0
(,//) L L) 7 //7/7'7(31,) > x
’ 60” — » 1= “
e - /20 " . j
Wall Thickness is 24 (Actual t = 22.25 )
. é0 ¥
Grid Ratio Lam::t é yr & L2 ¢ 2.0 (TD NG
Thickness Ratio = E’E’*‘* N 24225 s 2. // >.2.0 (B N
y #
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‘ CHECKED BY DATE
EEs PROJECT Flltcim UNIT 4 # kLot - - M
" NO
SUBJECT _MASoNRY WALL ANALYSIS 5‘;'0 24 12 ’ ;." NO
SYSTEM___ WALL £3.4

1
ANALYSIS NO. 019 REV.NO.___ O |emeerno__ /919 -6

ERUPMENT AND wWALL WIEIGHTS AND DENSITIES

. -4 N
ifdjf_ﬂ/,ﬂf/;é pfm// (H//O f}u«?m?ﬂ,) = 2122 sl L8/.~r£c
Eonivaknt static pressure of walf = 1.906  18/,,*
Werght of einr/bmeﬂf on wall

o/} » wT/Er
EQUIPMENT LENGTH B Memo w:/éﬂr/lb’f)
&
(4) & & Cowdurr /.5 /.1 §.6
(Die 7)
°
(4) /2(' & lowduiT /.5 2.6 21.6
(c-rro,c-18%,¢-172)
(2) 2°'¢ CwouviT /.5 5.0 /5.0
(2172 ,2-18%)
L "
(2) Juncrion Boxes 24'. 20, 6 5o "Zr‘ 104 LBS
J-4:2,7.424
7oTAL = 147.2 (8BS
SHarre Fresrnre (Daz fo Lompmens u/f) = /472 = 0.0025 U%v'
(120)(78)
f}*/lﬁ/fﬂ/ 0/0’1%4’46/ massS a’(nx/é o’u( to W!ﬂf
2, = 0.0/25 'y /0-6 ¢(B. S&”
(23.25) (386.4) w
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CHECKED BY ATE

EES ALGRM uniT 1 AgRfand | 9-ou-81
suuscn_ﬂa.mar’,h{m{l_AM&ML___ - I =

F
7?3 2L F
SYSTEM_ WAL ¥ 62.4 8oo34 | __‘fy___
ANALYSISNO. /019 jorde T e

REV.NO.__ Q_.__. SHEET NO

TOTARAL MASS DINSITIES AND EQUIPMENT JSTATIC PRESSYRES

-4 -6 il H
§ = 2.122«10 + 1410 = 2.14./0 L8-5EC
ToTAL AN

— ). 906 4+ o0.0125 = /.92 4854”1




J EES CALCULATION SHEET < Tk |yl
' : PROJECT at . “ 4 | MQ%AJ q-u-81

| ENGINEERING SUIJECT_.ﬁn.mma_th_Mau cel ! | %034 /22F

i e ol * ¢ 4 Pl 8 0/9 | 101i-8

s mm Au&a‘s W €2 4

Orlobiopic  Proputies '(fud'u\r mewp 44

5 s o
Cuz ©./4000 v 10 psi Coye 0.20300 100 pi T, 2 17.37 W7y

¢ o ¥ : a, _
C.yg 0.3370 ¢ 10 f’)fé G"; o. 6740 v 10 Pt Iyyg 25.18 N /N

EWALL  Inpot (£/.Fu- £3.4)

( M WAL L2 4 F(EGUEN67 ANALY SIS
2,2,1,1,0,©0,0,3,0,1,0
e,¢,1,0,0
/,//3/// /} // /) 0) /

Lt , ;34,1 0, 1, &

,3,2,3,1, 1,1, 0, 1

/2c0.0 , 98.0 ,23.25

&0, 0 , 0.0

4%9.0, 49. 0

0.0,8l0000.0,277500.9, 0.00024,0.0,17.27,25.18
I,1,3,3, 192




E E s CALCULATIO .
EAR g PROJECT g!!%!l v I! .t 5 | fb ‘QDOAA./ 9-,1 )-8/
ENGINEERING | SUBJECT Mn&__ud{__ﬁ.mfpig rev, 0| 1003y /24 F
e We® # 634 Deokl 219 | ceeren 1219 -9
Frequtme Av\%g Buvep AT THREE SIDES
Ruw So-FN- 63.4 Base fchuu\ua O(‘ B wa® =10 64 G&%c

Oge Eovu-%«a&t ﬂ%&

From 'na‘nd wewmo 4 10

FroM AES AT ESVATN

/
SI—O' oF RFACTDR BLD G,

, Fros, Mevo ¥ 10
€= 11.64 éff:é.f/,.lc %.“: .50 95
Epuivalout  Sruke Press ove s .92 00.5 = 0.96 psi¢
Max  Appled Mowaents (vwm SO- §7-63.4 )
My 1/8.3 in-16_ Moz /18.3 ¢ 0. 5= 59.2 ’;’Z:‘._/-é-
m”m /17
Mys 968 in-lt Ny gz 768¢ 0.5 = 484 in_tb
n /0
08c  Alouekle Mowsds [ From projer wemO %)
Hu“ = ?6 34 ofﬂ\-— /6
in
Wy = 3926 #-1o
/77
Skte  Deffedion

Aou'.’ 0.087/0'5':

o.044 IN




EES

| eanmvouaxe |PROVECT —Bilgrim it | B xSoul  |9-p-81
" ENGINEERING |SUBJECT __ Masonry Wall PAralyes [ 90034 | /2] F
SYSTEMS, INC. ; - .
| M#é?4 ?r&h&m_#_ 2/9 ——— IOIQ—-‘O
[
- 8s5¢e Eqvl&w'c Avnalysis
from Qro’aub weno # 10 ﬂM, 0.73 3'5 |
Buivalowt  Shatic  Presore Paes /.92 c0.73 =14 psi
Maxmom  Applied  Howauls (SSE) SSE Affoaiol Mot ( pofed beeo HE

AI“. —

Rais 118.3,0.73 = 54,4 _@7244 < 4742 -6, ok

My, : 968 r0.73 = 707 /'g;_/.é < 7068 "”‘/b/'n o.K

11
/ﬂ ———

Svwdic hg?e&w

Bye = 0.087c¢0:.73 = o.064 IN

Wi 4324 &« ade quati for oRE awd SSE  foads
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m proJecT —Pilgrim Unit 1 /b K Po.»»J /o ~26-§)
. v 11 m‘\ls‘ls JOB NO. FJLE NO.
—s SUBJECT _Masanry Ma 1y / =

system__ 11 # 22 4 80034 2,

ANALYSIS NO. 019 REV.NO._ | lsweerwo_ (29 - [ [

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
effects 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)
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.

P PBOC = 2.9 psi (Project Memo 4)

P TORNADO = ©.055 psi (Project Memo 5)

Equivalent Static Pressure (P max. SSE) = /.40 psi (Pg. 9 )

Minimun Factor of Safety (SSE) B lo.O (Pg. 1 ) ’
Allowable Pressure (P Allow) = /. 4 x _10.O psi = (4.0 Pft‘

Maximum Applied Pressure (P Applied) = Z.97  psi

Ratio of Pressures = -S-ﬂ%lp% . —%g— . .4_7.{.-

Therefor, wall ¥ 624 is oa’e}u.fe for FBoc ¢ TorRNADO

LOAD/IN &GS




E E FW - S To 44l

| eamTHauake |PROJECT —Bifguon Ut rPank |98
ENGINEERING | SUBJECT _Mo:irie  wall Bralesic .- , 00“';: Py g

SYSTEMS, INC,
he @ # £3.4 Problewe 2 019 | 1018-12

Frequam Am%t's Boundary Cond/iion 2 — FuwEd AT 0P § BoTrom

_FN-63.4A . ck
Rum so-FN 9 Base (nw«d o&lh wa®  £:)0.54 {7 /;
08¢ Eorthawele A = Féom MRS AT ELEvATION
- 51-0° oF ReAcToR BULDG .

Frrom 'roa'u} wewmo 4 10 FroT. MEMQ # |0

fz 1054 (jCk‘/uc 3.“: 0.53 G's

EQ«AW.L" Srabke  Megsore Pm= /,92,0.53 = 102 p)’/
(
Max  Applied Mownents (v SO-ST_£3.44)
Muez 92.54 12- b Muy: 92.54x 0.53= 49.4 In-1b
'n I
Myz /52 in- 1 Mz 1152 . 0.53 = 6// /f;_fé
7

/7

08E  Allowakle Howeetg (Fvon 'nau} Me w0 lﬂ)

My = 2674 In-l&

'n

Myy = 3926 mn_10b

LTS N

Skatc  Defhdion

Aou: 00?4 » 053 = 0"05 /N




W I P Y §
| eanvouake |[PROJECT _ Pilgrim Uwi | ===

. ENGINEER:::! SUBJECT cic il 30034
(i i La¥ ¥ £3.4 Problew 4 /9 ——ee 019 - 13

sse  Ewhhoucle Avabyss

fmn 'f(}ff} weno 4 10 ﬁ{s['o' 0-’7 6 ,f
E"‘“"“""* Static  Presore Pse=1.92.0.77 = 1.48 Psi
Ma ximpw Applied  Momak; (5SE) SSE  APmociol “"““-‘(M’*‘ herwrt #

—_—

Mug: 93.54 . 0.77 = 72 w16 &£ 4742 1h-lb o,k
/77

7 em——

Moys 11520071 = 887 jn-tb < Tp48 si-1b £
l n e =L
Swmdic kﬁe&'w

bye = 0.094d x0.77 = ©.072

No.?? 63.4 is uhwﬁ (ov OBRE awd SSE des 1’0»- Z‘n'd

Boomoér:j Condls rons .
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provecT _Piigrim Unit 1 I K Fant lo- 26-% |

v

SUBJECT _Masonry MWall Analysis JO8 NO q FIVE NO.
Wall # 20034 | I12FF

SYSTEM 632.4
ANALYSIS NO. 1219 REV.NO.J __lsueerwo___ /019 - 14

TORNADO OR PBOC ANALYSIS

This analysis is made using the maximum appiied 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
effects of the doors over openings. When considering the [Tornado or PBOC] loading,
the pressure on tho door is considered to act on the opening.

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.

P PBOC = Z2.97 DS i (Project Memo 4)

P TORNADQ = 0.05%5 psi (Project Memo 5)

Equivalent Static Pressure (P max. SSE) /.48 psi (Pg. Iz )

Minimun Factor of Safety (SSE) - 7.97 (P, )

Allowable Pressure (P Allow) = (48 _x _1.37 pvsi _ ;. 8

Maximum Applied Pressure (P Applied) = 2.97 psi

Ratio of Pressures = % = 2//?£ . 3'17 o. K
97




- 2 JIPREPAREDBY A 2 |  DATE
CALCULATION SHEET kil 7 § 10/21 /&1
CHECXED BY DATE
prosect __Pilgrim Unit 1 A  Pat 10-84-% |
susJecT __Masonry Wall Analysis ;-.Q;: /2 ';' NO.
sysTem___Wall ¢ £2. 4 -
ANALYSIS NO. 2/9 rev.NO. L lsweerno__(O19 - 15

Qut Of Plane Shear Ana1¥§15
'_‘g]ti - thhe Walls

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

4

DATA: wall ¢ 63.4 isa 24 inch shield wall

Height E{é7 ft. Assume / #5 Bar

4 2

Mass Density = 1.872 x 107 Jb-sec
in
OBE
= _B8.167 ft. Acceleration = 6.60 9's (Ref. Attach. 2)

-4 2
FeMA === P Allow. = 1.872 x 10 ]b-sig x 6.60 x 386.4 in «x /2  in
in [::cc.’ Sec2 “IHE"

P Allow. = 5. 18 psi o OBE O-ﬂé psi

SSE, PBOC, TORN.

he_ B.167 ft. Acceleration = 0. o g's (Ref. Attach. 2)

FeM —> PAllow. = 1.872 x 107 Jbsec? x 10,0 x 386.4 in __/2Z in
in ke sec’  (Thk.)
PAllow = 8.68 psi > SSE /.40 psi
7PBOC_mps‘i
» TORN 2022 psi

Conclusicn: _ i
Wal/ /s considbred to be atbguale [o wilhstarnd ou!

o/ p/ao( ﬁla)',
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. CHECKED BY DATE
EEs prOJECT LU CRM UNT L A kLot | 9-2)-8)
sussecT ___ Masansiy ball Analysis :‘;2"? 4 é}‘ -3
SYSTEM Wall ¥ €3.4 rumas
ANALYSIS NO. 10/9 REV.NO.__ 2 |sweerwo__ [C19~16

/N PLANE LOAD/ING /;wu.gr/:

24" MuLTI.WYTHE WAL

J

63.4
b [ E (wr'. 1.906 b /in)
\‘K\ (b= 8.2%)
QQT\ b /1 _I,,, 22" Comne. StAB
L1
SRR § g T
g% s
% ‘ (i A f&
) 3 30'/ Thic k
\ o ck
N /] (wT. :‘347"’/,;‘)
N ]
Vy, ¥ i ¥ \
¥ 4 - <! \
s N
| <34 b i 95" ' T« :
| - = Yo —— |
-] <] (68 # 63.5 ) (o war £281)
\\A\[ J\ (24 ~ MR- wﬁ ()

S (vr=1-906 1 ¢)

»

” -
Length of wall €3.4 = 120 1 ,and Thekness = 24 W

Aspecr RATio = hfp = 78/izo = 0.82
Loads . (DUE 70 SLAES ¢ wALLS)
SZA8 22 (/50) (4.5 126) x /5,520 7
/2 144 P
LinTEL (See 5k.26) 12 (r50) (64.5, 73 ) = E74
/2 /94
wWALL 65.4 = (/. 906 /é//nt) (/ZO x ?8) . 22/ 8 /5

S wr = 38809 .
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EES PROJECT Pucrim _unmr 4 Ak Fand 9-2)-8 )
SUBJECT __"!Lzaarg_hhl_lﬂdptu__ 3‘2‘;‘; 4 ! /ZFF EFNO'
SYSTEM______ Wa// # 63.4
ANALYSIS NO. 1019 REV.NO.___ O _|smeerwo___ JOI194 <17
FERK ACCELERATION VALUES —  between elevetron:s

2320 t 5/_ 0 of Reaclor FBib.

085 __'—_7 ?.?7 ’QIS b

From EL. 5/:0

FORCES DUE To cOrNCRETE SLAE }‘ uﬂbc”:\/s/&#f.

( cAvsed /5;‘ ?4472/0}/,4;(5) F=MA = _31_‘ Ng = WeN
O8E 38809 v 2.37 = 97,977 *
SSE 38809, 2.60 = loo, 903 F

Forces onN €34 By 1p8 § Jaes (carrres ﬁF)

OEE = 75989 *
7
SSE = So 452
FRESSURES
T T FOR wALL 635 (ASSUME consTanT 24 W/CKMESS’)
THICKNESS

P OBE = /906 « 2.37 4.52
o SSFf = /906,260 = 4.%¢

3 Y oO8E = 23‘71 237 = 5 60
o
SSE = 2.767 x 260 = .20

* w THE ANALySIS ©F wWALL €£2.5 , WALL &7.4 wWAr as€2 As A

SUAPORT
THE FoRcESs MRom WALL &3.5 oW wALL €3.4 MusT BE cows/DEFED ,
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EEs PROJECT S gRiM a4 /ﬁ;LPaAJ 49-2)-8)
SUBJECT ___Masorry Nad Aralycss g ILE NO.
Boo34 12 F
SYSTEM j// ¥ £2. 4 {
ANALYSIS NO. 1209 REV.NO.__ & |sweerno_ /C19 - 18

TR IBGTARYy AR FEOM whALL 6375

PRI IR TN ETE 7EE /\‘

| ‘ 44.25 \

30
COMT.. WIALL

\

!
///////////f// /////\

. #
/ From 30' Thick SCPcliormn oF £3.5

/47 = (425 X 204 = 9027 /A/z

@ From 24° Theck sectrion oF ¥ 7.5

Ar = -4(4qa 49) + 1’(4‘?./55’) = 4?78 //\./z
W 2 2 e
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” : CHECKED BY DATE
EEs prosecT ___ FPILGRIM ynt7 1 Ak fasd 10-2%-8 |
susiecT __Aasonary Wall Analy:is ;(; ;03 4 , g[l;i_ NO. |

SYSTEM Wel/l ¥ 63.4
ANALYSIS NO. o9 Rev.NO.__ | |sueerwo___ (019~ 19

FORCES ON 63.4 FRomM 6E3.5

&) ow 3o " Thick secrron (/47;,4, = 9027 M/7)
S x S8 PN - w Sobel ¥
SSE w K2 %27 = 559617
T0RMNALG = o©.204 , 9027 = 1842 #
PBoOC = 385. 9027 = 34725¢ 7

@ ON 24,' 7H/Chk SECTION (/77;% = 4998 /u\)

OBE = 452 » 4998 = 22,591 %
5S¢ = 4.96 « 4998 = 24,790 *
TorNADbo = ©.204 . 4998 = jp20 v
PEoc = 3.85 x 4998 = 19242

TOTAL FoRcE on WALL 63.4 (FROM ceowe, SLAB)
(&ack WALLS ANO wALL £32.5)

OCBE = 45789 + 50551 +2259]1 = 119,73/
SSE = 50,452 + 55967 + 24790 = /3/,209 "
ToANADO = 1842 4+ o070 = 2062  *
PEoc = 34754 + 192972 = &3,99¢6 )
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. A DRY »
CALCULATION SHEET Pl ~ 4 1) 24/8/
" CHECKEDBY ( DATE
EEs PROJECT PlGrRiM nt?T 4 Ak fand lo-26-8)
sudecT __Masonry Wall Arelysis 45880 ILE NO.
v 8 o7 /2
SYSTEM_ Wy # £3.4 e =
ANALYSIS NO. /0/9 Rev.NO.___ | |sueerno 10/ - 20
_SHEAR STRESSES .. T = E4 F

’
WALL 62.4 15 F 24 MULT|. WYy7HE wiAlLL g
FHE rHEAR AREA EQUALS (23.25 mYw) oF wALL {3 he 48

Ac = 22.25 wy, « 98~ = 2279 W
= // :
e .23 . 52.3 px
2279
7},5 = /34209 - 57.6 prsi
2279
75“”4)0 = Z&éz = /.2 5 /05/.
2279
Mo = 53,996 _ 237 ps¢
2279

ALLOWABLE sHEAR SRESSES .

AAZ) = 9%/20 = o.4

s, THE HLLOWARBLE SHEAR SHRESSTES

OBE = 57 st
Ss€ = B pse be.| £Xx& .
P8oc = 8é /o:l;

TORNADO = 86 pst
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EEs PROJECT Lrecrm a7 4 Ak fasd /0-26-8 )
SUBJECT 5 7/ Anal ] JOB NO. ILE NO.
oo 34 12f-F
SYSTEM wace ¥ 2.4 t

ANALYSIS NO. 1012 Rev.NO._ 1 |sweerwo___ 1O/9 =21

SHEAR STRESS CcorMPARISON

CASE AcTUA L- Vs Al owian ble
(Psc) (2sc)
O8F £2.3 < 57 ek
Ss€ 57.6 < Bé oK
TORNA DO /.26 < g6 oK
FBoc 23.7 < 86 oK




