
Attachment

Engineering Calculation 
CE-1386 - Stability of SWR Slope Under Increase Phreatic Surface 

North Anna Power Station 
Units I and 2 

Virginia Electric and Power Company



Attachment 2 / NDCM 3.7 / Rev 10 / Page 11 of 12

-VIRGINIA POWER CALCULATION COVER SHEET 

Type Sub Station Unit Status System Code (s) 

(CALCI V) L .9 [CO__ C 0 1 ____ _________ 

Calc. Number Rev. QA Cat.  ee-g.1386 0 0] iE~ ] 

Calc Title (Subject): 

KeyOr SW)C-aO0XV PWk6rds: fAC 

Key Words: 

671opW ST'A,3,L.Ty, PRMAVk, a~ore-C

Reference Numbers'4XP No.: 97- /0 Job No. JOX3• _1kO 
Tnitiatina Document: (DCP, IEER, REA, etc.): &4-17-O2.SI/-- _

Originator: < Virginia Power Discipline: 

Other Firm Name: Vendor Code: 

EDS Mark Number References: 

Station Unit System Prefix Sequence Comp. Code Suffix 

•'5] 9 o] [001 1P,6o1 ______] _ [_____ I_ 
[59] [00] [1V] [P/6i• [ F-54 i c__ ii P4 
[ ~] [O] [SW ] [P~c ] ____ ] ____ ]_ 

[ [ _ [ I _ I I [ ] [ ] ] 

I ] Additional Mark Numbers? (Check if "yes"). See

Objective: 7ro (e4CuL'A7T 77)Ve ~c4ri. oA 7v6 ) 4INr A91/ts"&' 04r IN 4VJWM37A4Wr7 

*5P: 0i.77EC61Q wiTrN AM X'A; CA6,ft Rd"eA4T 5"e9 7Xk C4'6c"MAPmT1 
kA~ P"~FO#4irt2 4 ýrrl- A74'w ,-v'( ot&OW.A4/- MAI ýT~e */ q04 W6.A17x

Conclusions: 77kD 0A4rr1?E•4M "/Z"Pd •----•/4,$ .r"I.d thu,6,"Z. AA ;7%4CWAT 

1WCtM • , O.,&wA-. ' •,•6l• cY..4qP-cy$o -,6 •. 7~o •. *'•,e /. •( 5i 4A•,

Superseded Calcs : / C4 4- <. O /dS /W7- " 7 W OJ-&4!f1AA [- i) eZ &s' 4 C & ,C.  
1171. 5-1-'11j & r. .ZVNA1VC • • A~M • 41AL7." rg 7;V C •LC,,

Prepared By (Print Name) Sign u Date 

Reviewed By (Print Name) ignature Date 

M. L.8/o. 5 L 4-7J 8 
'Other (If Applicable Print Name) Signature Date 

IL

4 I

(May 93)J



39 

40 

41 
42

43

--j- MMMA

POW 14

vroject a/d/I 7, 

ýu-bject ýA A-- deo-o* A-A-,

67 OF,'XIL"oAJ 

01'S4'6r'TIX 

D154e1$.:rAL1fJ 4,44 164ew9aTIQ)AA 

r/ 

/f/ermoo OF 140lqLt 
11515

,CV571d.A) -7141)0&l'rS 

CA4 C(14A nori s 
CAff / 

CA;TC- z 

Ll (3 tj 1. Z-41SI a-Aj S'

PA c

17

-r.*vpzAw4no'\)

1qFPe,4o1x A 
4ploelvolk R 

19 P/0 emo ( x



17 t mod

pajudaid loafqnS 

10 
71 

"ON 19aqS 'ON -A98 'ON'00(1. 1091OJd

71;vy _7 "/llpýýP x _ý rlllýý

oll 

'WC/ 
J;rr i 

411 

/00 

0 

'r -7 

41 

00 
K" 

4; Milt,

AII walsASItb-6-vp 11 ý ý ale(]
ýjt 

LGMWIDd WINIMMA

lGaLls 4iom 5U.1j@,qu.15u3 1 NDui;.m2:22v57 adAi iuawnoon



I

A

7. {i�� 
T �2�J

~VOGI-P'rd

Iz ma

z IZ

[�1 
Iii

Ial 

=2

KLUM



Document Type 0%ArA/o, Engineering Work Sheet POW 14 
Project Doc. No. Rev. No. Shet No.  

,ION4 Project 43,,,--41I• of• 

P Subject p . Prepared By - Date e2 , 

S System Checked B Date

I

_____ ___ ___ C441 flO F 

4jý/ 

- A hdo, 
04A 

~l ~ 

~axv 

P~2 OA A'% 

6w A4/ 9 A iý~ /



+ 
iýKITICAL r-,4(LVR45 5%;ZqCa 

Qý 1 , FOO) OPJC-1NAL D6549AtC&r

Si. 3ZW 

iVAdVDOM 44:t 

W OA!I&,VA4. 6!4dv#vO 

S57uotep Pme&rne 
1302FACA 

FIGURE' Z 

FAILUM SUeFA( Ogf&,UAL 

CA4.C., ;.4-nwj



ale(] lOPI A9 p;ajedGJd joe[qnS 
10 "fly NO I., 

E/111,4/t 1091 Id 'ON 18,9qS 'ON'A9U 'ON '00(l -0

-71 

4pr 
romw (7- -AOPW 

'low 

PIP" 

or r44" 

ooýý,Ooe Apr-, 
;401 

9010, 9)8(] JVII,9!?"Ae paýoaqo WOJSASI

17 ý MOd Jaiql4s 4iom 5u.lj,9au.l5u3
('JOLl*1027*;4dAi i(jpijjn,)nn



uocument lype .,AZ"AQM Engineering Work Sheet POW 14 0 ~~Project Q~ 
VP roje c . ,ti, i .3 Doc. No. Rev. No. Sheet No.  

. &--A.-, ,Wpwsr 1•/34 '7D of,,,43' 
I Subject oZ r••., 0 r• I,, Prepared By Date.  

System & . . - Checked By Date 

.... __ ._.. .._.___,.• 1• . '.i~ . at Klt 

40 
7 F 

Dox .. 6. ,/,5) , . f 

PXZ "4A'• 6#t A94A ,4, r A 6-m.e 

21/ A..



Iv

ad Z/ 4_& 
IZ14

44~ -0 0 

IP Oe 

-ZA

Document Type C4 77,,0.A)r4' Engineering Work Sheet Pc 

Project Doc. No. Rev, No. Sheet No.  
•'mirINA owiProjEct'R/~~%C /~I 

CQ*e4 1ar*us~r' 0 fe 4 
Subject i 1 81,./ O j ' S t. Prepared By Date 

System Checked By Date&h/v 

3-(47;TV~iS4

W 14

OA4 I,4



Su

-! 
-I 

__ __ 

- -! a= 4 4 

U 

� I - I 

K 
-L -a

t;4 
MI---- -- a-

____ _____ I- I 
_____ ______ _____ a 

-! 4 

-� _____ _____ -1 

h.  

-3 

I I -� 

-3 

-3 

� j,-b•CF� I 

ad 

t -R 

".. tab.  

-� 4 

RN -m

oac
0 1 . 2



AM& C I4L-T/6V'- £ngi neering Work Shieet POW 14 
lqwProject/3DoNoRvN SheN.  

VIRGINIA POWERDo.N.RvN. 
SheN.  

6#'d've- vj5pkwC--439 0 V( of 43
Subject gl lill.deS I 7.L rprdB Date 

System $7e&.e CheTcked By' Date 

0.,d 6 e4 ClY414 

k ~~ ~ ~A, " 

4/fr42

4 ~L~*4IAJG.  

Ie f0w "0 a/

PN'i '99712FVAr, l Formerfv q770)701rv,



SM "p-~ C~AGGIVL-417" £ngineerlng Work STheet POW 14
Project 7-cipexz , Doc. No. Rev. No. Sheet No.  

_______:5 _4,;4 
of 4 

Subjct ~ "' _ Prepared By _IDate 3 9

4/q/qR'

46 7,0 ~ , i-OFejP 

~ -~ .A -~7

0

gs?ý 7 IICý

/+ 4440vu.

~•iW~0<

o - ~ w~ 07L

rtI~

Form No 722712tMar 891 (Formerly 97707010)

/.Q
Checked BSySt M-

PAZ,ýe AAv

zw,*ýI
4ruý tov

icýelzelleý f<



I

APT 

rA .r 4 0 

(-. If / ?1 s ' 

/166/. RAW.,pop 

al( iA p~aq al~

/ale(]~ I; qpajedaid W/' cl Z S AP 04 /71 GWf5 S 3eiqns 

'ON )I8W4S 'ON -A88 's /0 /- / X V . oli

t'~ Md 1Z0L1& Viom 5u.1,,u.1u3~u

-3A10 VMWNIBL

FVDLI*-1/777tYO AdAi mqmnnnn
17 t AAOd



~ IRIA POWER

(4LCU*..4T?0fV Lngineerlng Work Sheet POW 14

Project 7VW 4ýCC 3/ 1Y7,13 Doc. No. Rev. No. Sheet No.  

611i4PJ"~q 4*PVsr~ e4_ 0? 1 of43 
Subject ___441-/y e'40Zoo Prepared By Date ,__

-- K1,, 7"71 PIM., A Q, IF- -1, Q770701 F),

Sy~stem C~1'jhecked B Dt 

or AIAIA4%rn 

/ýi AtOA4~ ~A~~ 

tr 0~=) A* 

- ~ -~pA 

~ ,4~A~d4 46~~ ~A4 

CL4 4/40/d~~dA~ s zA'e/. AX ao A ' 44t-e-



S ......... E n g in e erin g W o rk S h e e t POW 14 Project "4 not) 
VIRGIA POWER Project 7-&./ S,•,,c, 3/,Y,7,/'3 Doc. No. Rev. No. Sheet No.  

C 1.,r ; s ,• ýC,z p,/r -C6-1386-. ý-/0, of 
Subject G /Z / &p S WR Prepared By Date 

Sstem Checked ,y Date 
S ry .  

A 7 d 

e 

444,U~~"t 4Aeo/ ~3 ~/e')Fe i 

AA4z~ 

A~4~ AAt ~ d.44

0N ý0 Gd, 77fl7nC'

I



!.

II'

Table 3.8-13 

MATERIAL PROPERTIES AND STRENGTH PARAMETERS, 

SERVICE WATER RESERVOIR

'a 
'K

Tffective Stresi Parameters 
o' C' 

'deg) (psf

32

Saturated 

D66I:NATION OF Density, 

I-AYU 05w Ae.' Material ys (pcf) 

Compacted impervious 

core and select 

lining 116 

STransition filters 130 

Compacted rock shell 140 

1 . Foundation saprolite 125 30

0

0

0

I
0 

0

'4

43

•sth

26

38

43

r

38

260

1

2'



Document Type Engineering Work Sheet POW 14 

.. . . . Project -" # " /, , Doc. No. !Rev. No. Sheet No.  i, r,,,,, i A , 1-,,,, - i" - ot-1.  
Subject" --ly i " i " g I 'G Prepared By Date -7; ,-, 

System Checked Date 

7 13 

2) /17/5 -I *1 ~ f~~~ 

0, /9 9&', 4%7 

C)97- ev 

OF A 

10) -AAC1S8(~&'II 

S. ..... .. ./. .. ..... . . ._ _ 

~ ~4~



Ig 6/*ý190 Aq pamoaqo rns walsAS 

54,te-s ale(] Aq pajed9M a)'IL7 ?IlVa -JQA-11071PW-L,5 ioafqns 
10 

j loolold 
f7 L AAOd laGt4SS ýJOM 5uU9,9U.15ugý @dAi juawnoo(]ý

-C 

Or 

--- OP.: 
poc 

'100000011;ýý 

elf 49ý PW 

too 

ýo 

T 

woo"ý 

C;4v

49



In I

r,-IIL IYpe4A&CJAf

Project rkc," %,3/.~1
Engineering Work Sheet PO 14
Doc. No.

Subjetrij , ik t Prepared B

Systemý..,A

- Iý

*No. Sheet No.  

6 /1Of 439

- Checked Bý

4 
-4 

� �waP�o�j44

-. ( 

� A'�

--.--- .0

04g 4~i 

A ie~W5~) ,t~fJ~o:7Z1 r z 6

4 

s7 -#,dss 

#k&�)-j��k)zs �o-•) 1� JA �3 �y�� -�

43 5/~

k~0

G31MM POWER

�3 �146

21

-t-,tw,ý4 Ae3,e4) -o-,3/,

a

*Aki



VIGII POWER

-- 

s rq

COddTljj qi6 6w'F.Po

�I�- 7 
I _ 

Al K 2'dc��1�rnak4 

S�ww6_#�Th� 4� 

$2. � 
-I I�i #,

4Z 7

I

m

io��s -8�- 725

Ir I

72.5



IFWE

o rI -----

~14~~i40'

0 A 

71� �- F"-� � /0 

7(6 1 S) � 

#1 a1s>iS' 

;� � 4 � 4 � J�I

7 x 7,l

X05(7 -ZS)a /I.

�47A

-4A9* s e~~

p

I

I&

't. Mýi



'I .,�' �.  

'U-.-

Slice #4 
No. " 2 b i . t 

S,.4@J•,s'•ol,•o0,70 

___ __ ~•OJ4o, _•• 
* _ ___ _ / 1.o,/•0 •,2.." 

# , -,/ -., 
# 1 50/ •o /o,,' A.,13, -:S . _9, 

__ 7__ 0/o43 ý52

7

SI (,5A. a) , 

9 ~ ~ ~ /. 62.116-•i), I,:

� 

.'�* � 

�Nr..  

�T.

*in. TABULAR FORM FOR COMPUTING WEIGHTS OF SLICES.

1

., 

* 4?' 

* '- .j.  

A �

/I Zvr,11401 1 I•-•,lp

• . .• ".• , .• .. - . ,• ; -. .. .  

rLunit Weigh of layer L 

h. height of layer at center of'slice, 

W, partial. weight* b hiiif~- -9 
""_istat * w .. .o .  1Wi •total weight of slice ,,/•f.:-.t- 4>*- •• "• .:.  

:• " • - '~~I. , •,, .

- _. . .

b-"

-*3SN4,

As 89



_ 2 C64,fv1k4¶7OA). OF 5S04ýX- #~ 
b --- ,W' 

fh~z 14?~h~hof layer at~ceter Of Slice a 

M4"' 

Vi~iuttal wicht of slice--

C C-

"a,

NoA b h t T 

k'.", _____ __ ___ _____ 0 4/, 
//~~70 013 9____ 3//W 

_____ _____ ~~.1Q~L ~ ~ 8 3 
~- ~ I '~h '.~3 _ ___ _ A I(OA? __0_0/ 

~ ~R FORM FOR COMPUTING WEGHSOFSICS



NJ 

,I t

4z ý ZI

Slice 5aJx #0OoN PtFy 

No. £5UUP W Cos tZ C1 Wsincd 
Wd*M6 

&QI ,T 

2 16 S. 4'4r "' -- ~ *, ýýV ,____ 9S__0 

£ V4. 3 0 -6: 

~ 0 1g, q3.? 0, I~ 30 7, - 4.16 ______ 01,50 

7 10 . O v * .1. ~- _ _ _ _ _ 

7~~~~./ 10 Z195,$ 70 ~3 0~t 3 2 __ _ __ 

Ia w 0 0 __ ..  /2 ( ~ 3 ~ ~ I2~ O ~ ,0 0 0_ _ _ _ _ _ _ _ _ _ 47

$' W/DT*U OeSW4~6 
C= Cohesion intercept 
j*z friction angle at tbase of
u z pore pressure I ~"- Wsinaj4Fan 

04 WTABULAR FORM FOR CALCULATING FAClODR OF SAFETY BY ORDINARY METHOD'OFSLICES.  

t/crr.r 01o-y &ow"oniA 

W,0 /A BONO 51.~A)W-i

I
L _________ 

- -

7-(W Cost-uQ) ton +, 1:ci7

B3
j, r -g

)
-4 £ 34A 

/Z

a -.

4

F

CQ4J4.1Ns Nr 5or.~



qovi 

VA

t I-

17

f 9-1* ' 4- f _ 

14 :, M I 1I.  
I2 a ___q_ y _ _ ____

J-v 

96(7G 0~.9' KA,0 cb' i~og S9 551'P a 

L~ 0 %IFh- De

Z)V7V-

*5SY aww-

ýgebo
*�7�9rI 
1q��J�$!i@ (�ii2 

.1

(z)

V �

I . *) V 
(,I A*)Ip

~w$M~f~(~4I 

)1¶ralmS7jdd~
ccW/&q c'*/4/7sw)

(o�-�i) -, 

� d�DO,,¶0S

L/Z lea qo'rla~apa)oaLj3 I
t-V77. waisAci 

SO ? IF~c] 404gpajedi Ipafqns

I ON A6-

:9Gu� >I�JQ/A O1."'5+J!OJ7 -d N 
'-��i.

I 

7l�

-.

( 5.!

(cqw�5$i ?��j

0

ro,~% i8'

g

107( 

too
641/7I

Yl/~96 
CIOv~

RIF~ /

Ole

t7 L mod 
- -Tv-

p p

.9 

*ji 43 $4�.

I

77

NIP*-

U'Alwn --

;5 7

_-z- 10-Ov (15m) 1 .'0



0

ýCA JT*7101ýr 

TA f4 OA

i(V1,4 e 

ort

AIVA/77 Jo ... ....  
All &' 

0 

-JA ýaej

&o yz eSOM-f-Ire) ez 7.?o 

FIC rftT --o 02 c4ilA 

0 A,416ý Ae ArS,4A a.,wl 
X-,ý

VIRGINL44 POWER 

0



e 
V1INIAPOE 

I

,,,u,,,,,,t type , Engineering W ork Sheet POW 14

ject -- Doc. No. Rev. No. Sheet No.  
Proect"___________-__ .lSb • •' 1 of 4.5 

Subject L, .m r Prepared Byfj Date.•, 2

System hecked Bj, 2 /, Date/•,/, 

-,-. . ..' - _.£,...  

3•- > ,f .lZ7 

350

340 

330-

r:7 --- T-" • . .  II 

o3 310 
1

> 300 -i •" 
-Ii 

?h: -4 7.. z.-8 I 

260 

.............................  

270 340o - •.. . . ... o 

280-120POND I.  
30 40 50 60 70 90 90 100 1 12 130 140 150 160 170 180 

HORIZONTAL DISTANCE



- C44Cc//-A-170-*V POW 14

A

Al

96.1 

Or 

yv 

liw loota, 6t," knio oc4clool, cAr Aeocýt 

Vx AA"*VCl

a

A e-

WE-10,43 6F4143 

Aý-7-,---;e F146 s-

to l4low 
7RIUMPOWER

vd].



ra'4crb5,a O F Fa Z 
OPEP~.IGWR P4~ CAL 

,,00'I-50ý' A ~ mrt A&4 I v6,6~ 
~~ 6 F~' AGIVt~L4V~Csr ~~~~ Z 4~'Ad~~.  

1v '3 ý A iorr I 

1 -4 

7- 1w0 ht/r. ~ j -A~ 4 l~ool 
AA.

/4,(o3 1/c3, = 7

I

I

aw*. .Aa 'SS..&L1.0 -. b



Doumn __ 1•y,.pe.~:~ Engineering Work Sheet PO~w 14 

-*NLp of ~ 
Subject Prepared By 4,fDat 

5-r ~ 
System C~t Checked By Date 

/5(70. 0)) - /8, 

ILr0 

7 7 T 7 '~' 7 -4 

q. . $ 

-w 
o 

.  

M I- -- ~ I ......  

_ ~IK.  
~ 4~...

F7I 

V7a . s -



VIRGiNIA POWYER

POW 14

.4

- �$CE W7'

520 

/1.15

#44 � ��t4�V6= 13$

7. Sbcfq c A 0/iO.

ý.Mfimlý

t



DoumntTyeEngineering Work Sheet POW 14 

Project Doc. No. Rev. No. Sheet No.  
VIONAPOWER L 7. o0 427 

§ujc!5, repa.red By Date 

System B Chcke B at

7% Ift +_ 

O.IZ 

0. P ad 

-~ ~N ~?~T~a~p4Yr I J~IV)10

3,Z5_ ______ 0 gg 268 0-5 0C2, 38 2.23 0,11-T le1- 7. Z2.0ol 

e. ____ 5.7 38 w-43 4094. o.951 Ab 1 

471. 1_____ 09 so X 5-,10 -43 N-0.7 0-9 F-< /12 U.03 2t0~6 

1_3,_f- /6-0O 2-2.. 1-:3 41,7 /1/.Z-7 oY31 10-09 11.8 /2. /43 

1396 I35-4 6.,07 :39 k0213 d.U q862. 940 ýloZ 

8 I83 .&/0 & /.- I~/r,~o7 .5LAI ,

5,44 I. ri.. .J

ara -



es 
VIRII POW/ER

*~9:i System

POW 14

1 
T - I.  

�4�A;CA� 
r�i� Al � 

_ C� E� it 

"4 -� 4 do t SCA�.6O

w Lx 

q.3�s 

/Z/6 

/azo 
,�9o 

/1� Sf 

,83

oeB 

I
Hwu &4 

92V/srf

ale~ 
I

2 

0.

oAq/ 71816'

*•2ý. 61.5  /- 12 
,717 S59235 

29 f%5 JAý 36 Q 

e•: 972,1

p
S.) a .S..a.t..S.. I * fl aS�...�Lin&S� & ?'. .)&� A', 2) ,).. SI .W'

�4CE 

I.  

2.  

3 

4 

1�* 

'2

it

m



~?7b~2 ~'v'P 

O~,YYd4 9'~~w 2~ ~'7y~ JA ~ 

t __V W4 ~~j-10V ~ft 

.........  

('~ Woe Qjo 

1~ _ ___-S

et*teutsj~arE C/

L'O/9k' 6 I4�/�q��

�#(2 �

- - a

/ '7- � 4 4�?�/ �

2//Y�5 � /
01

ow , ,

2ee -10M 5U~eeUn'P J I'I &A 0'

I

Ecý ril 

V14,49 31 v A

t- -

M15



Enginee,:ring Work Sheet
-7:f 

POW~ 14 h
-Rev. No. Sheet No.  

Subject 0 gz o wI Prepare y~ DateI 
7We r ', I CA

System 5wA Checked IDale l

-- - ---- 

0/0 

~~ewY4ý __s 1ri -&4~,~ 4 

___ 4T"___ 

~ 7 

~ I A 
77 j.  

J I "A. ilk" .

I ?4c~L:~?Q~1 XO~I(/latv
8 2 UN

U - -

-. ev.Awl

�H 

H i&�*:.j�
1i*

W . .

1 )'I.O(A) f
I I 

� � �

4

A.d~4~ TI V

F,

�.  

3T601 s7�r� �

2:1 
-J

<4 

V..

i?6�� �

. 17n- t ' I I

w -Ok too

m 
I Checked B YIW6 

4-9-

19



I�p�

'VIRGINIA POPWER

Engineering Work Sheet POW 14
Project .R IV/ 1 Doc. No. Rev. No. Sheet No.  

c' - 1 /3 37 of 43 
Subject Prepared By I Date

~System(Cekd 8 M a 

eaty 
a 

alJel-uafe/ -7COY 

eoF, Jw 

sf4' 4~z~/A~L •/~,a~/pez0 
2801 

vo 

2 

0,13C Od1 

IDA - : - _ _ ----
1W~ 

eaZ0,

/14912477~~77,



CALCULATION CE-1386 RE\ 
P38 OF,43

(V)

IL CREST

CRST I
t I +4 I II

TOP OF 

COMPACTED ROCK FILL'

CORE EL3 .

I- I .1 L ZCOREiL COMIPACTED RANDOM FILL 30TO 
___ 

1__ 
_ _ _ _ _ _ _ _ _ _ _ __ _ _ _I_ _ _

I I P- 22(P-21. DUMPED ROCK SLOPE

I - .
* - I - -

-,CUOPACTED SAND

/ 1 1 1 t�f � I L�4-��r7 I

AND GRAVEL FILTER 
[APPROXIMATE EXCAVATION I

ORIGINAL SOIL

EXISTING PHREAT

.INE

IC SUR
ACE 1 1 1 t I t 1 1 4 1 I I I-4----------d _______ J _______ ______

60
I I t I

is 49 too70 li1 120

r (_P- 21)*"

140135 150 16I 69

FIGURE 6 EXISTING PHREATIC SURFA 
EXISTING AS-BUILT 
SECTION THROUGH P-I1 
SERVICE WATER RESERVOIR 
NORTH AM POWER STATION 

GROUND WATER LEVELa280

LL 
0 

Go 

EL.." J

EL .293. 3.  

a

.'L.285..2

PROTECT I0

0

is 20 40 50

i i 2- "" •xmm

vr(P-22) __

01%

,

X I-Rxm W. S. EL.3,,
b

/

FACE



FI
Project 

If 4

Su

-o / 

dr/~6W/9/

A * .. �&'g'VoIO -. 4 .. t. �ct.. 24.-

Engineering Work Sheet
Doc. No.

POW 14

Rev. No. Sheet No.  

I d 0435
d By Date

2 ' • "! 
! =.:J12

m

AA

Date4..,,

-- / 

S. ... ... • - -. .. .. ..... - - a ~ -



OVERSIZE

NOT 
INTO 
IMAGE

PAGE(S)

CONVERTED 
ELECTRONIC 
FORM.

PAPER COPY 
AVAILABLE IN 
FILE CENTER.

IS 
NRC



or Osm,-rj- oc 04ýý11V,4 4

6/1( eA4661z.4 7ý o-PJ 

5ýO)t;l-c



SB-SLOPE 
Simplified Bishop Slope Stability Analysis 

PROJECT: NAPS SWR TS Change 5-28-97 

LOCATION: SE Section of dike 

FILE: SWRSWC1 

COMPLETE SLOPE CROSS SECTION SHOWN

x Y 

90.0 354.0

370 

355 

340 

325 -

23

I I I I I I I I I I I 
15 30 45 60 75 90 105 120 135 150 165 Is 

HORIZONTAL DISTANCE 

Virginia Power - FommiS Hydro Engineering

I I I I I 
10 195 210 225 240

CIRCLE 

I

RADIUS FS 

87.7 1.50 46901 WfM :5'"c •AC I' - S1•T• cPJYIIOr, 

jM.~4I OF VAO4C6$ GAIK 41 FS. 1.50 LO ".I 

v, '355.

z 
0 
I-I 
I-.

-J W

310 

295 

280 

265 -

250 -



SINGLE CENTER ANALYSIS 
Approximately 40 slices selected 
C'cle center at X= 90.0, Y= 354.0 
W1.500 at R= 87.7

GEOSYSTEM SLOPE STABILITY PROGRAM 
SB-SLOPE 

PROJECT DATA: 
Project: NAPS SWR TS Change 5-28-97 
Location: SE Section of dike
Filename: SWRSWC1 

ANALYSIS DATA: 
Point Coordinates

X
25.0 
75.0 
80.0 

160.0 
180.0 
225.0 
230.0 
126.0 
161.0 
180.0 
219.0 

130.0 
132.0 
142.0 
169.0 
188.0 
195.0 
230.0 
230.0

Y
276.0 
276.0 
278.5 
320.0 
320.0 
305.0 
305.0 
282.0 
318.0 
318.0 
305.0

278.0 
279.5 
290.0 
318.0 
315.0 
315.0 
315.0 
286.0

No.  
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 41 
13 
14 
15 
16 
17 
18 
19 
20 
21

F Z, F3

Description: SWEC Calc 141 H20@ e1310 SE Sec Static effec

Line 
No.  

1 
2 
3 
4 
5 
6 
7 
8 

109 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21

Left 
Point 

1 
2 
3 
4 
5 

19 
6 
2 
3 
8 
9 

17 
10 
18 
18 
11 
13 
14 
15 
16 
16

Right Soil Phreatic 
Point No. Line

2 
3 
4 
5 

19 
6 
7 

13 
8 
9 

17 
10 
18 
19 
11 

6 
14 
15 
16 
17 
18

23 2u1 2 1 N 
23 15 21 1 N

Soil Density Cohesion Phi 
No. pcf psf Deg

1 
2 
3 
4

125.0 
130.0 
140.0 
116.0

0 
0 
0 
0

30.0 38.0 
43.0 
32.0

pOro 5M eB l ( ' ..o-I.

Free water surface, , left point = 19 
right point = 20

Range search; initial parameters: 
min max increment 

left x 30.0 90.0 5.0 

right x 160.0 230.0 5.0 

radius increment is 5.0 

minimum perpendicular depth is 10.0 

limit at elevation 10.0 

OVERALL MINIMUM: x = 89.6, y = 358.1, r = 93.5, FS = 1.504
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SB-SLOPE 
Simplified Bishop Slope Stability Analysis 

e H20 levels in piezometers at SWR

-S&6 W4PION4

SECTION SHOWN

RADIUS 

76.3 

71.8

FS 

1. 565 0,i500P)

360 

350 

340 

330 r 

320 

310 

300 

290 A 
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$270, 

~260,
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File: SWRP1ON4 - Sec@PlOToeasbltFIG3E-19 H20@280/31ORecordRev 4 
SINGLE CENTER ANALYSIS 
Approximately 80 slices selected ,:, 

C.acle centerat X= 48.0, Y= 352.0 

W1.55~at~=, ,,76I

GEOSYSTEM SLOPE STABILITY PROGRAM 
SB-SLOPE qW,~p~-

ROEC ATA:.  
'• JeO.tSWR Tec Spec Change H20 levels in piezometers at SWR 

pL~ioni sE section, P-10 

_le~name:2SWRP10N4 Description: Sec@PlOToeasbltFIG3E-19 H20O 

ANALYSIS DATA: 
P6int 'Coordinates Line Left Right Soil Phreatic Soil DeJ
No * 

2 
3 
4 
5 
6 
7 
8 
9 
10 

13 
14 
15 
16 
17

0.0 
40.0 

110.0 
130.0 
145.0 
175.0 
175.0 
81.5 

110.0 
118.0 
130.0 
139.0 
169.0 

0.0 
43.0 
86.0 

175.0

Xý Y
282.5 
285.2 
320.0 
320.0 
315.0 
305.0 
315.0 
289.5 
318.0 
318.0 
318.0 
315.0 
305.0 
279.0 
282.0 
286.0 
295.0

No.  
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19

Point 
1 
2 
3 
4 
5 
2 
8 
9 

10 
11 
12 
12 
13 
14 
15 
16 
16 
16 

2

Point No. Line
2 
3 
4 
5 
6 
8 
9 

10 
11 
12 

5 
13 

6 
15 
16 
10 
12 
17 
15

1 
3 
3 
3 
3 
2 
2 
2 
4 
4 
3 
4 
4 
1 

1 
4 
4 
1 
1

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
Y 
Y 
N 
Y 
N 
N

@280/31ORecordRev

nlsitv Cohesion
No. pcf psf 

1 125.0 0 
2 130.0 0 
3 140.0 0 
4 116.0 0

Phi 
Deg 
30.0 
38.0 
43.0 
32.0

Free water surface, left point = 5 
right point = 7

m

AWO



* ' 'wg 

Range search; initial parameters: 
rtin mmax increment (/18 
10.0 60.0 5.0 

ht x 100.0 140.0 5.0 W 
radius increment is 2.0 .  
minimum perpendicular depth is 10.0 : 
limit at elevation 240.0 .. ,,.  

OVERALL MINIMUM: x = 48.1, y 357.7,.r 1.,2-FSO.=i-, 

Automatic search; initial parameters: 
* : initial "" increment4' : ...  

x 48.0 2.0 .  
S 358'... 2.0 
r 2.0 c 
minimum perpendicular depth is 10.0 
limit at elevation 240.0 

OVERALL MINIMUM: x = 48.0, y = 352.0, r = 76.3, FS = 1.557 

vV4i- al/lU 0Jc 571$N,-, 157~VyC 10,76ThZ -Ztgle

X~I~oX=3408 2
-574'" r 1,Lr

ýC = So Y,- N,ý i,-071,v /-S-9



6AC. C

Automatic search; initial parameters: , 
initial increment P-d, ,, 

48.0 2.0 
yý-k352.0 2.0 

r2.0 
uimnimum perpendicular depth is 10.0 o 

llimit~at elevation 240.0 
OYERALL MINIMUM: x = 50.0, y = 348.0, r = 71.8, FS =,1.554',;theta ='18.73



0 -5,05f1s,11016 09AIDIrw)

D
OF eo'jnp&j6S 6;-fJead 77;V

,eo->-FAj&17 WltýAJX.5-IS /ý, 6. 5ZaPt)

ý zýTr



4A'd2 ,(1 *'�*

SB-SLOPE 
Simplified Bishop Slope Stability Analysis 

PROJECT: SWR Tec Spec Change H20 levels in piezometers at SWR 
LOCATION: SE section. P-jO Seismic Run 

FILE: SWRPIOSE 

COMPLETE SLOPE CROSS SECTION SHOWN

iA

x 

47.0

Y RADIUS FS 

368.0 83.0 1.27

I iI I I I I I I I I I I I 10 20 30 40 50 60 70 80 90 100 110 120 130 140 

HORIZONTAL DISTANCE 

Virginia Power - Foas& Hydro Engineering

CIRCLE 
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360 

350 

340 

330 

320 

310 

300 

290 

280 

270 -

260
I I 

150 160
1 1 

170 I80
I 190

B

//4AW 61&k R4Z0:b44n600 oej -MIr AW

t 5,-#1- 5 lvl e. F-57,

: •.



File: SWRP10SE - SeisPl0ToeasbltFIG3E-19 H20@280/31ORecordRev 
SINGLE CENTER ANALYSIS 
Approximately 80 slices selected Cl& 

cle center at X= 47.0, Y= 368.0 1.272 at R= 83.0

A7h1&J C&- 66 &V~ 0

-r

GEOSYSTEM SLOPE STABILITY PROGRAM 
SB-SLOPE

PROJECT DATA: 
Project: SWR Tec Spec Change H20 levels in piezometers at SWR -• 
Location: SE section, P-10 Seismic Run 
Filename: SWRPlOSE Description: SeisP10ToeasbltFIG3E-19 H20@280/31ORecordRev

ANALYSIS DATA: 
Point Coordinates
No. ) 

1 
2 
3 
4 
5 
6 
7 
8 
9, 

10 

13 
14.  

16 
17

0.0 
40.0 

110.0 
130.0 
145.0 
175.0 
175.0 

81.5 
110.0 
118.0 
130.0 
139.0 
169.0 

0.0 
43.0 
86.0 

175.0

Y 
282.5 
285.2 
320.0 
320.0 
315.0 
305.0 
315.0 
289.5 
318.0 
318.0 
318.0 
315.0 
305.0 
279.0 
282.0 
286.0 
295.0

Line 
No.  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19

Left 
Point 

1 
2 
3 
4 
5 
2 
8 
9 
10 
11 
12 
12 
13 
14 
15 
16 
16 
16 

2

Right Soil Phreatic 
Point No. Line

2 
3 
4 
5 
6 
8 
9 
10 
11 
12 

5 
13 

6 
15 
16 
10 
12 
17 
15

1 
3 
3 
3 
3 
2 
2 
2 
4 
4 
3 
4 
4 
1 
1 
4 
4 
1 
1

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
Y 
Y 
N 
Y 
N 
N

Soil Density Cohesion Phi 
No. pcf psf Deg

1 
2 
3 
4

125.0 
130.0 
140.0 
116.0

720 
0 
0 

720

26.0 
38.0 
43.0 
26.0

Free water surface, left point = 5 
right point = 7

Seismic coefficient, horizontal = 0.180 
vertical = 0.120



Range search; initial parameters: 
min max increment 

Mft x 1.0 50.0 5.0 
•htx 1100 165.0 5.0 
radius increment is 2.0 
minimum perpendicular depth is 10.0 
limit at elevation 240.0 

OVERALL MINIMUM: x = 45.1, y = 373.8, r =

64&L4 0CF 

4P,3x or

88.2, FS = 1.285 - low FS

Automatic search; initial parameters: 
•x initial increment 
x •45.0 2.0 
y 374.0 2.0 
r ,2.0 
minimum perpendicular depth is 10.0 
limit at elevation 240.0 

OVERALL MINIMUM: x = 47.0, y = 368.0, r = 83.0, FS = 1.272 - low FS 

5.
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Attachment 4 / NDCM 3.7 / Rev 10 / Page 3 of 3 

I CALCULATION REVIEW CHECKLIST ATTACHMENT £

*alc No. IRev.d I Add. I Page 1 of Z
Questions: A "No" answer to any question requires that an explanation be 

provided below. NOTE: Reference may be made to explanations 
contained in the calc or addendum.

tý?' I

IV'

[. ] 

( 

[1 

1]

1. Is the Calc No., Revision No. and Addendum No.  
(if applicable) identified-on each page of the 
Calc and on the first page.of each attachment? 

2. Does the objective statement identify•the reason 
for performing.the calc and give sufficient 

'background information? 
3. Have the sources of design inputs been correctly 

selected and referenced in the calc? 
4. Are the sources of design inputs up-to-date and 

retrievable (and/or a copy attached to the calc)? 
5. Where appropriate, have the other disciplines 

reviewed or provided the design inputs for which 
they are responsible? 

6. Have design inputs been confirmed by analysis, 
test, measurement, field walkdown, or other 
pertinent means as appropriate for the 
configuration analyzed? 

7. Are assumptions adequately described and bounded 
by the Station Design Basis? 

8. Have the bases for engineering judgments been 
adequately'and clearly presented? 

19. Were appropriate calculation/analytic methods 
used and are outputs reasonable when compared to 
inputs? 

10. Are computations technically accurate and has the 
calculation made appropriate allowances for 
instrument errors and calibration equipment 
errors? (Reference STD-EEN-0304) 

11. Have those computer codes used in the analysis 
been referenced in the calc? 

12. Have all exceptions to station design basis 
criteria and regulatory requirements been 
identified and justified in accordance with 
ANSI N45.2.11-1974?

(L-1�[] W

I 

]

C ] 
( ]

[LA�[I (I 

[L-j��(] [I 

(I LI EH

Comments: (Attach additional pages If needed.)

Prepared By (Print Name) Signatur Date

Reviewed By (Print Name) M,6 / S/ I-, Signature Date

(May 95)P
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CROSS REFERENCE'INPUT SHEET ATTACHMENT 

Calc No. iRev. No.0 j Page • of •

Doc. Doc. Number Rev. Sht.  
Rel. Type (If applicable) No. No. Title 

d444 //7/5"- AAO--0 -'we QiAk 9V401ui41 AA1ALyS/s,WA e,

DOG TYPES: CALC DR LER SPEC DOC PA-Potentially Affects Note: A DOC REL of PA is to 
See DMIS CODE EWR LIST STD REL SU-Superseded used for all References whib 
for others DWG ENGT NRC TEST RF-References provided design inputs.  

DCP JCO PPR VTM

9
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