Cdcu]auon Cover Sheet (Cont)
Cole, Now Q)-£ 2094 -2 ! Unit

e —————————————— e o e e+

-R—'V. [ [ - ——— Verificotion Kethoo Desigr Review k
Alternate Calculation Cuclification Testing'
Pages Revised ond/of Added REVLLED X 38, & Flnrn 49 % '9

AoPEL 44 ol "l';AAb" [l Ph £ J_/'A/_C'av
14 4 | & S « A

-

F-rp..n of Revision _J I DAL
} /1 Nu @ [ ”~ /]9 - i:_‘_b—.-j' ’iw

Intistmg Documantis Resulting Document(s) Reference Calc

-——— e a—n ——

e

Amends Calcis>

o e e e

Superceder Calcis)

Computer Scft-afc ver, ) -
B,"‘ i) 4 {1 Ll L 4/__' /[ /€

e taad [YX [o/O . apv'e
Prme Qor s Guve) Prot ae)

Rev. NO! commmns Verification Methoo Design Review
Alternate Calculation Qualification Testing
Poges Revised and/or Added

———————— S ———

Purpose of Revision

—

Intieting Documentis Resuiting Document(s) Reference Ceolcs.

Arends Calctsr

Supercedes Calcis»

Computer Software(Ver
By ¥ [ Rve'ch
Chik'eh . Apv'ch

St e it e W) Cret taea)

Check ¥ Additional Revisions

|@aoal AKKANSAS NUCLEAR ONE




U TSN

Calculation Cover Sheet (Lont)
Cole. Noi. T/-€- ev9g-2' _____ Unt

Rev., NO' s Verification Method Design Review o _

Alternate Ceolcule 2ON e Qualificetion Testing
Poges Ec-xscd and/ c.f Addcd ...L_J._.;'.A,‘._ o “. 788 ¢ &1 s dm

el i iidiinbe et orlimeiinadit e P A KNS . WESS——
£ T L

Purpose of Revision a4 e e ) ' .-.__.I_N.,_-.._.J..i‘.ul-x,,_.“__"LL
i A (D ‘1' . ; 4

Intioting Documents Resulting Document(s) Reference Calcs

4Ll -

e .

— ——————————— ————— ————————————————— o ———————

Amends CQ'\C(’)' -1 4 - & L ¢ J s«",.'h,, 3

- et e - a—— —-—— p— —
——— SE————————

Supercedes Coltis)

B

Ce "ﬁ‘atf" Sof1wc.rc\.¢r M , SR
by Z2AY.DR (70 [4]!9/9) 3 v

p\/' d ———————————— -———»-_.L...,____-—_A_.
g, : 4.5 \
Chic'eh YosabA ot WALV Apv'oh Dovek, G Aoy [
Dot Mane Qortan s Qo be) Prot ase) Qwrem s

Rev, NOI e Verificotion Method Design Review

Alternate Calculation Qualification Testing
Poges Revises and/or Adseo AC - Al S Ly

Purpose of Revision A4 T IR

- - BV ¥ |

Intiating Documents Resuiting Document(s) Reference Calcs.

- r

v P b ( [

Amends Colcis»

Supercedes Calci(sk

Conputcr Sof t-nrc(VQr.)

Wy TOUL Lk £ 7270 90 Rew's A
Chic‘oh s o [ /-1 apvier Jer ‘Jj ‘f""‘"

Ewrt Ease AR [« % ¥ et M
Check ¥ Additional Revigions

ARKANSAS NUCLEAR ONE




Calculation Cover Sheet

Cale. Nos Q/—EJ{'LQ qyg gl Unitr .l Cotegory &
L2 A CARSK
c‘L‘LBf"' ey :ff 770 System(s)
_"%Mrgg_fﬁ g;gg«a aA: & Topictsy ST EL
AN ' O TRLL ];L.“Lx“"x; p
Calc. Type: 1
Component Nols): ~— Plt Area: mdg._’ﬂ.L.. Elev. 404
Room . Vall
Coordinates:

Abstrect Odnclude Purpose/Results)

PURPPSE - TC 5/Aguon,/ PERFORM 17 720 (712 Mw) CALK
DROP Budlys s | Lipa TED 72 97 DRIY Fofl IHE FLOgR
BRoVE THE LokiT-| COMTRIC REPM.

-

CrspcTsiNThe FLoof 18 Sual)r ib E 2k MHMx 2L 2 DRUL
W TH o T HE b RE Sk (AT L.

A TRe Elozh S KALEIED gﬂ a” uiq- WiTH 2"
L HEXLLLUAL MoME il EMERGY phiok. mATL.

Aoy F5T)

W

Rev. No Verification Method: Design Review _X

Alternate Calculotion Ou,lmcotso‘g Testing
Papes Revised ond/or Added . fis ML sl Zhri 1%

Purpose of Revision spng AS AUSTRECT -
Intioting Documents Resulting Document(s) Reference Calcs.

- - (§ L 7 (ewdl
Supercedes Colc(s>
Computer Soﬂvm(w - o
By wil. -t J”Z}; /d '".‘J‘I(\J\S‘ 73 &t‘ e
Crice f”LL‘“-M YY) L0/ T RIETE o o MR-9-az
M T — ol % P

Check W Additional Revisions:

@] ARKANSAS NUCLEAR ONE




TABLE OF

Table of Contents

Purpose __

References

Notes and Assumptions __

Calculation __

Conclusion

CONTENTS

Entergy
Operations

ARKANSAS
NUCLEAR
ONE




PURPOSE:

-

= Entergy

Cperations

ARKANSAS
NUCLEAR
ON}

CALCULATION NUMBER

e

g)-LF-L 2 L

[

PAGI

l NUMBI




DESIGN APPROACH: (cont.)

12) Calculation of the required energy absorption material
required for 9" cask drop, page y37 to page /73,

13) Calculation of the safety factors using the max.

allowed height drop without any energy absorption
material for all four cases, page ;4 to page /4,

14) Calculation of the safety factors using 3" energy
absorption material with 9" cask drop, page ;7 to page/§,
REFFRENCES:
1) ACI 318-77
2) ACI 318-63
3) Topical Report BC~TOP-9A Rev. 2

4) Civil Calculation No. 88 Book 26, Pg. J23-J26 &
J70~J78

§) Civil Calculation No. 11406-130
6) Reinforced Concrete Design by Wang & Salmon, Third Ed
7) Drawing No. C-206 Rev. 16
8) Drawing No. C-212 Rev. 9
AISC Eighth Edition
Design of Concrete Structures by Winter & Nilson
Calculation NO. 83-D-2200-11 Pg. 124 of 585

Specification 6600-C~-%02
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NOTES AND ASSUMPTIONS!:

1) £'- = 4850 psi @ 28 days (Pour No. 517) (Ref. no. 11)
" = 6230 psi @ 90 days (Pour No. 517) (Ref. no. 11)

f ]

£1S = 6230 X 1.1 = 6850 psi @ 4 years (Ref. 10)
Usé f',. = 6500 psi @ 4 years (Conservative)

Fy = 48300 psi per mil. test report (Ref. no. %)

2) This calculatior is to gualify the slabs between
column Lines B, C, and the north face of the Cask Pit
which is located 3 feet north of Column Line D, and
Column Lines 4 and 5. The span length between B and C
ig 27 feet. The span between C and the north face of
the Cask Pit is 24 feet. Four cases were considered
in this calculation:
case # 1 : Span length = 24 feet and the cask drop
location is at a distance equal to the effected depth
of the slab from the face of the wall.
case ¢ 2 : Span length = 27 feet and the cask drop
location is at a distance equal to the effected depth
of the slab from the face of the wall.
case f 3 : Span length = 24 { .t and the cask drop
location is at Mid Span.
case # 4 : Span length = 27 feet and the cask drop
location is at Mid Span.

These four (4) loading cases will provide worst
condition stress in the slab for each load drop.
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CASE # 3 & !

X = % / DIA. OF CASK) = 4 (28%") = 14" = 1'=-2" (Ref. Pg. 2)

Slab Thickriess = 31'-6" = 42" (Ref. # 7 & 8)

Effective Depth = t - 4" = 42" - 4" = 38" (Ref. # 7 & 8)

Reinforcing Rebars:

This slab has Top and Bottom reinforcing rebars. To be conservative,
ignore the Top rebars. Bottom rebars are 3 # 11 per foot.
(Ref. # 7 & B)

stirrups € 3'-10" in E-W (Ref. # 7
stirrups € 1'-0" 1in N-S (Ref. % 7

o

For this case, the critical location for moment is @ mid span and the
critical location for shear is @ a distance d from the face of the
wall yr at a distance (d') from the center of the wall.

a' = 3 + wall thickness

1t=g" 4'=8" (fef. # 1, Sec. 11:1.3.1)

L = 24' for Case #% ;

for Case # &
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