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JOHN A. BLUME AND ASSOCIATES, ENGINEERS

MONTICELLO REACTOR BUILDING
SEISMIC ANALYSIS

LUMPED WEIGHTS
WEIGHT | (@EL.1073'-2")

ROOF = /8 PSF

A.2-33

= 0.0/8x /375 x/05.3 = 60.02 K
WALLS = /2 PSF
=0.0/%2x(137.5+/05.3)x/4.9 <7 = 86.8%
/% BRIDGE CRANE = lx (200 +57) = /78.50
7 CRANE RA/IL = /4 x134.5 x2 x
x (249924 0./94 +0.058) = 38.33
SNOW LOAD = /5 PSF
= 0.0/5x(137.5x105.3) = 217./3
VENT STACK = 13.76 x 2 = _ 4.58
WEIGHT | = 735.98K
WEIGHT 2 (@ EL./045'-8")
WALLS = 17 PSF
= 0.0/2x(1375 +105.3)x2%.75x2 = [132.56K
VENT STACK = 22.75 x 2 - 7.58
WEIGHT 2 = 140./14 K

SHEET NO. /%




A.2-34
JOHN A. BLUME AND ASSOCIATES, ENGINEERS

MONTICELLO REACTOR BUILDING
SEISM/IC _ANALYS/IS

WEIGHT 3 (@ EL./027'-8")
VOLUME OF CONCRETE!

WALLS & COLUMNS RELOW :
V2 x 26.50x 2,255.58 = 29,886.44 {t°
S5LARS @ &L.lo27-8":

G.00 x 8720.49 = 4,9272.94
R.00 x9q,090Q.[1 = /8,180.2%
- REAMS :
3.00 x .00 x 256.75 = 4,62/.50
i.OOx'f.de 114.00 = 2,394.00
3.00 x 5.00 x 90.75 = 1,3G0/.75
2.00 x 4.00x/0.00 = 800.00
SHIELD:
| 22.25 x 40.86 - 909.:4
TOTAL VOLUME OF CONCRETE = 63,075.49 7%}

SHEET NO. 225




JOHN A BLUME AND ASSOCIATES, ENGINEERS

MONTICELLO REACTOR BUILDING
SEISMIC ANALYS/S

WEIGHT 3 (CONT)

A.2-35

TOTAL WEIGHT CF CONCRETE =0.15x63075.49 =9,451 .30 &K
WALLS ABOVE = 0.0I1%2 x(137.5+105.3)x9x7 = $7.¢é4
Jh BRIDGE CRANE = 128.50
Y CRANE RAIL = 38.53
CRANE COLUMNS = |4 x0.074 x25.25 = 126./6
VENT STACK = 22.25 x %% - 7.417
Yo PRYwWeLL z (70,00
Ys HOIST & SUPPORT STEEL (ASSUMED) = 4 .00
Vs VENTILATION EQUIPMENT (ASSUMERD) = 70.00
LINER, POOLS & REACTOR WELL = [3£.02
Y10 ELEVATOR (ASSUMED) = 4200
Vs MISC. ELECT. EQUIPMENT =  50.00
75 MISC. RIRING = 50.00
STUR TENS/ONERS = /©.D0
JI3d CRANE = 3.00
MISC. LIFTING SLINGS =  [4.00
SHIELDING PLUG OVER VESSEL (G RC5) = <4000
REFUELING RR!DJDGE & S5ERV. PLATFORM = 50.00
Ya WATER IN FUEL STORAGE ROOL = 827.00
WATER-PDRYER & SELARATOR RPOOL = &38.00
NEW FUEL STORAGE VAULT

(/.5x@x7) = 1©8.00

WEIGHT 3 = 12,785./7XK

SHEET NO. 72/




JOHN A. BLUME AND ASSOCIATES, ENGINEERS

MONTICELLO REACTOR BUILDING
SEISMIC  _ANALYSIS

WEIGHT 4 (@ EL./00!-2")
VOLUME OF CONCRETE .

WALLS § COLUMNS AROVE !

Y x 26.50 x 2,%55.58
WALLS & COLUMNS RELOW !

7 x15.67x 3,393.69
SLARS @ EL./00/1-2":

4,00 x /98.00

7.50x 220.00

2.00 x 840.00

.00 x 8,071.19

2.00 x ?zzo.oo
REAMS

R.00x4.00x7235.50
SHIELD:

2/.08 x 4¢0.86

TOTAL VOLUME OF CONCRETE

1]

29.886.4¢«

16,589.99

792.00

550.00
/,80.00
8,071.19

470.00

1,8684.00

A.2-36

nfi

70,734.55

SHEET NO.

r‘!éi

—~-
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A.2-37
JOHN A. BLUME AND ASSOCIATES, ENGINEERS

MONTICELLO REACTOR BUILDING
SEISMIC ANALYSIS

WEIGHT 4 (CONT)

Y

TOTAL WEIGHT OF CONCRETE =0.15 x 70,734.55 =10,6./0./3 K
VENT STACK = /3.25 x & = 4.4%
PECK ROOF =0.005x(32.25x//3.50) =  !8.30
Vs PRY WELL = 7240.00
Vs HOIST & SUPPORT STEEL (A55UM &o) = &4.00
Vs VENTILATION EQUIPMENT ( ASSUMED) =  20.00
75 REPV. WATER & FUEL = GOC.00
75 ELEVATOR (AS5UYMED) =  84.00
/5 M!SC. ELECT. EQUIRPMENT = 50.00
Ys MISC. RIPING =  50.00
SK/MMER SURGE TANKS = 724.00
sTEAM PRYER = 5/.00
STEAM SERARATOR | = 3700
/4 WATER IN FUEL STORAGE RPOOL =1,233.20
/a WATER-DRYER & SERLARATOR POOL = 633.00

STAND=BY LiQUID CONTROL SYSTEM TANK = 2.00

STAND=-AY LIQUIR CONTROL SYSTEM PUMPS = 6.CO

STAND=-BY LIQUID CONTROL JYSTEM TEST TANK = .90

HOLRD LR RUMPS = 1.00
WEIGHT & = /3,743.90K

SHEET NO. Z:Z




A.2-38
JOHN A. BLUME AND ASSOCIATES, ENGINEERS

MONTICELLO REACTOR BUILDING
SE/ISMIC ANALYSIS
WEIGHT S (@ EL. 985'-G")

VOLUME OF CONCRETE :

WALLS & COLUMNS AROVE

| Vo x 156.G7 x 3365.;9 = 20,33.206 -}
WALLS & COLUMNS RELOW:
Yp x 23.00 x 7 834. &9 = 37,594 2
SLABS @ EL.985'-&" !
4,00 x 598.00 = 2,394.50
3.00 x 8580.00 = 7,0460.99
2.00 x @35.50 = 1,307.90
/.50 x72/09.472 = 3,/%4.!3
5.50x /040.00 = 5§ 7720250
OO0 x 9065.19 = 9235565.!4
BEAMS !
2.5C x .00 x /.00 = 9;5.90
3.00 x G.OC x ©4.50 8 J, 1620
3.00 x 8,00 x ©&.75 = /,20€.50
R.OOx 400 x55./3 = G&l00
300 x 700 x4+8.00 = /,028.99
SHIELD!
19.33 x 40.8& = 7869.80
TOTAL VOLUME OF CONCRETE = 83,770.3+ 7%

SHEET NO. &
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JOHN A. BLUME AND ASSOCIATES, ENGINEERS
MONTICELLO REACTOR _BUILDING

SEISMIC _ANALYSIS
WEIGHT 5 (CONT)

TOTAL WEIGHT OF CONCRETE =0./15 x 89,770.34
MASONRY WALLS = 0.5 x 1,391.53
/5 PRY WELL
/5 HOIST § SURRORT STEEL (ASSUMED)
Yo VENTILATION EQUIPMENT
Ys R.P.Y. WATER & FUEL
Ve ELEVATOR (ASSUMED)
/s MISC. ELECT. EQUIPMENT
Ve MISC. PIRING
SHIRRING CASK
Ve WATER IN FUEL STORAGE RPOOL
FUEL & EQUIPMENT IN RooL

(44 x40x 20 - 2465 )
FUEL POOL COOLING HEAT EXCH. & PUM RS
FILTERS
COOLI/ING WATER HEAT EXCHANGER
COOLING WATER PUMPRS
COOLING WATER SURGE TANK
COLLECTOR TANKS
CHEMICAL WASTE TANK

EIGHT 5

|

U}

20
/50
411

1}

"
W
&

= 78%.
&0.

2,18,
.00
.00

79

o0
o0
o}e]

ol®

Q0
Q0
.00

00

.QQ0
.90
.00

Q0
QO

A.2-39

13,4G5.55 K
R08.
240.00

4&.00

20.

1,2 00.
&¢.

- 50.

= /8,586.28 <

SHEET NO 7=




JOHN A. BLUME AND ASSOCIATES, ENGINEERS

MONTICELLO REACTOR _BUILDING
SEISMIC _ANALYS/IS

WEIGHT G (@EL.962'-G")
VOLUNME OF CONCRETE .

WALLS § COLUMNS AROVE :

75x3.14x 115 [8x (6x46)+(44xG0) - (32x48)| = 9,966.3C
Jhx173.00x2,050.63 =23,5872.24
9.50x2.50x/8 = ¢77.50

WALLS & COLUMNS BELOW :
(%x3.14x70%x13.75)
- x 3.4 x13.75 [48%+G0% (48xG0)| =721,285.27
% x27.50x 1,741.27 =23,942.50
SLARS @ EL.QGR"-6G":

4.00 x 720.00 = 2.880.00
2.00 x [,05G.00" = 2,112.00
2.50x 1,877.00 = 4,0692.50
350 x42@.14 = 1,49/.49
3.00 x 5§00.00 = /,5§00.00
.00 x 8,/05.25 = 8,/05.25
SLAR @ eL.g77'-0":
7.50 x /0!.50 = 75375

SHEET NO.

A.2-40
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JOHN A. BLUME AND ASSOCIATES, ENGINEERS

MONTICELLO REACTOR BUILDING

SEISMIC ANALY SIS

WEIGHT G (CONT.)

REAMS .

3.00x &.00 x77.25

SHIELD

TOTAL VOLUME OF CONCRETE

2.00 x ©.00 x32.00
3.00x&.00 x90.75
2.00x5.00x196.75
3.00x7.00x88.75
3.50x8.00x36.00
2.00x4.00x45.25
3.50x6.50x38.00
4. 50x8.29 x30.00
3.00x5.00x44.50

3.00x5.50 x42.00

15.75 x40.80

1}

"

"

i

A.2-41

1,390.50 ¢¢°
384.00
Z2,178.00
1,967.50
/,8©3.75
/,008.00
3672.00
8G64.50
113 .60
©67.50

©93.00

1,031.77

113,7672.93 £43

SHEET NCO 27




JOHN A. BLUME AND ASSOCIATES, ENGINEERS

MONTICELLO REACTOR BUILDING

SEISMIC _ANALYS/S
WEIGHT & (CONT)

TOTAL WE/GHT OF CONCRETE =0./5x1/3,762.93
MASONRY WALLS =0./5x /58/.53

STEEL FLOOR FRAMING =0.02 x 32/&.00
Vo PRYWELL

Yp RECIRCULATION PRIRPING,
WATER,VALVES & PUMPS
/% HOIST & SUPRORT STEEL (ASSUMED,

Vs VENTILATION EQUIRPMENT (ASSUMED )

Y R.PV. WATER & FUEL

Vg ELEVATOR (ASSUMED)

MOTOR GENERATORS

Ys MISC. ELECT. EQUIPMENT

Ys MISC. PIRING

SLUNGE STORAGE TANKS

DECANTE RIPES

WASTE SLUDGE TANK

CONDENSATE SLUDGE TANK

SLUPGE RECE/IVER TANKS

NON -REGEN. HEAT EXCHANGER

REGEN. HEAT EXCHANGER

RECIRCULATION SURGE TANK

RECIRCULATION PUMPS
WEIGHT &

A.2=-42

17,064.44 K
747.73
G4.37
300.00

2R4.00
4£.00
20.00
1,2902,00
/05.00
220.00
53.00
5§0.00
14.0.00
/.00
92.00
321.00
0.00
57.00
38.00
5.00
&4.00
20,306.92 K

SHEET NO. 23

,
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A.2-43

JOHN A. BLUME AND ASSOCIATES, ENGINEERS

MONTICELLO REACTOR BUILDING
SEISMIC ANALYS/IS

WEIGHT 7 (@ EL.935°-0")

VOLUME OF CONCRETE !

WALLS & COLUMNS AROVE:

-
-

3 :-T.-a

% x 27.50 x 1,532.55

u
~N
O

N |
©

9l

/13.00 x 2072.00

il
)
4]
™
(A
QO
(@]

WALLS & COLUMNS RELOW !

(Y4x3.14 x ©6%x 19.37)

- _"/EX 506 x19.37% % (5’)‘-3/-{6{.37
+<;/4 x 3./14 x 20% 5)
- :!/'z (3x2) x 5./4){‘5?]

43,/10.13

(3x7)x3.14xGC8

19.37 x (134.00 x 3.5 x4

350 x17.38x ' (2x28)+57]
SLARS @ EL. 935'-0

4.483.972

36,338 ./72

6,873.79

e

250 x 8,238.50 = B,09%6.25

300 x 6,020.24 2 18,062.772

200 'x 6,233.35 = 12,466 .70
SHIELR !

27.00x 2@3.7C@ s T121.87%
TOTAL VOLUME OF CONCRETE : /©0,249.75 -7

SHEET NO. <73




A.2-44
JOHN A. BLUME AND ASSOCIATES, ENGINEERS

MONTICELLO REACTOR _BUILDING
SEISMIC ANALYSIS

WEIGHT 7 (CONT.)
TOTAL WEIGHT OF CONCRETE =0.15 x 160,249.75

24,037.4% &

MASONRY WALLS = 0.15 x 8,044.17 = 1,20@.%3

Vs DRYWELL =  400.00

fn SURPRESSION CHAMARER & VENTS = 850.00

2 WATER IN SUPPRESSION CHAMBE R = 7,357.00
/2 RECIRCULATION PRIRING,

WATER, VALVE & RPUMPS. = 2724.09
Vs HOIST & SUPRORT STEEL (ASSUMED,. = 4.00
Vs VENTILATION EQUIPMENT (4SSUMED)=  720.00
ISOLAT/ION VALVES = /00.00
CORE SPRRAY PRPUMPS = 720.00
REACTOR EQUIR'T, DRAIN TANK £ PUMP =  47.00
FLUX MON/TOR EQUIPMENT = /0.00
GAMMA MON/TORING = 745.00
INSTRUMENTS & AIR LINES = 7500
Yo ELEVATOR (ASSUMED) = /05.00
SHUT-DOWN HEAT EXCHANGER = ©2.20
SHUT-ROWN RUMPS = @0.00
7 MISC. ELECT. EQUIPMENT = 50.00
Vs MISC. RIRING = 50.00
CONTROL ROD PRRIVE EQUIPMENT =__ 127,00

WEIGHT 7 =429787.0%%

SHEET NO 22




JOHN A. BLUME AND ASSOCIATES, ENGINEERS

MONTICELLO REACTOR BUILDING
SEISMIC _ANALYSIS

WEIGHT & (@ EL.89¢6'-3")
VOLUME OF CONCRETE .

(%4x3.14x066%10)- [(s.'zs; 8) +(5,q)—] x(15x &)

i x3.14x7[60%+84% (Gox 84)] - (24x9x8)

8x[(140.5x140.5)+ (3 x 83, +(24x) |

19.37x (134.00x3.50) x 4,00

[(25x3)# (#0x3]| x4

1937 x (62 x3 jx 4

/9.37 x3.5x E(z,uza),s 57}»- (ax 3.14x57)
TOTAL VOLUME OF CONCRETE

A.2-45

(e ]}
~4.
oy

= 27,6035

= 12,08G.33

n

22,0%4.34
2 798,8190.77 !

TOTAL WE/GHT OF CONCRETE = 0./5x298,8!077 = «4,872/.67 X

o SUAPRESSION CHAMBER & VENTS
Vo WATER IN SLUPPRESSION CHAMRBRER

WEIGHT

=)

850.00

7,367.00

= 48,038.6% X

SHEET NO. =i




JOHN A. BLUME AND ASSOCIATES, ENGINEERS

MONTICELLO REACTOR BUILDING
SEISMIC _ANALYS/IS

A.2-46

SECTION PROPERTIES

a. EARTHRUAKE IN N-5 RIRECTION (E-W AXIS)
EL. /OR7'-Q"TO EL./OC/-R"

b o L A=bo J;,:,—izAaf"’ AL?
Ft. £t | £+ £4.2 fit 144
Ix1,00 [106.258 | |G.]3 210.50 | |1943/8.86| 54705.79
.00 | 24.00| 0.00 24.00 ! 1,152.00 o
G.CO | /4.00]| /8.00 84.00 1,372.00| 177,2/6.00
G.00 | /14.00| /8.00 84.00 ,377.00| 127,2/6.00
5.00 | 50.50| ©.25 | 262.50 53,65/ /5.5
/.00! /5.00|28.50 /5.00 78125 /2,/183.75
/.00 /3.00|{30.00 /13.00 /83.08 /1,700.00
/35,50, /.0013.00| /35.50 11.29 | 175,008.00
/135,50, /.00 8.25 | /35.50 11.29 | @31,107./3
2000 5.50|72%2.75 | /43.00 360.47 74,011.08
2.00| 5.00| 22.6©0 | /130.00 770.83 ©5,8/2.50
7x47.001 R.50 | 1075 | 235.00 | 122.39 | 17,156.00
/1.00 2.00 | 74.50 22.00 | 7.33 13,20550
57.50 /.00 | 36680 ¢ £7.50 4.79 | 77,4438
9.00 [.00 | £7.50 9.00 0.75 | 729,756.25
7x2.00 /.50 34.75 .00 /.12 7,7432.36
5.300 | 1.80 | 34.75 | 7272.50 472! | a770.10
2x?2.00 /.50 | 44.50 ©.00 1.1 /1,88(.50
4+x3.00 /.50 | 44.60 /| 8.00 3.37| 35,644.50
2x7.00 /.50 | ©7.00 .00 1.1 26,934.00
5x3.00 .50 | @7.00 2R.50 4.2/ | 101,0072.50
4.00 2.00 | 24.00 8.00 2.6 4,608.00
1 2x2.00 .00 | 27.2% 74.00 72.00| (/,88!.4¢
L 7.00 3.00 0.00 .00 4.50 @
1,6@9.50 | 753,204.15 | 1448064473

CIRCULAR PART:

A= BetBi g as4 4"’-33,2* 32:3% .5.00 = 58G.08 #°

A \ _ 586.08 ? -
7a E(o;‘*o,-?) . T(M.as +32.33%) = /03,92/.14 £+*

SA: 1669.50 +586.08 = 2255.58 £+°
SI=253,224.]5 ~[448,644.93+/03,92//4+/805,790.12 {£*

SHEET NO. 37
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JOHN A. BLUME AND ASSOCIATES, ENGINEERS
MONTICELLO REACTOR BUILDING

SEISMIC ANALYSIS

EL.I00!-R" TO EBL.985C"

A.2-47

SHEET NO. 52

b o L A=bd Ad Y AL®
_Fr P | # | HT (i o
| 2x1.00 | 137.50| 0.00 | 775.00 | 433,208.22 e
.00 | 2G.0cO| ©.00 57.00 £,929.33 o
.00 | /0.00| 720.00 e0.00 500.00 | 74,00C.00
@00 | [/0.00| 20.00 ©0.00 500.00 74.000.00
5.50| §72.00| 000 | 28e.00 ©4,44533 o)
[.60 | 124.00| 54.50 386.40 1,843720 | 114,057.20
3+2+4 5.00 | 28.00 45.00 93.75 | 35,280.00
/|.00| 30.75 | §/.00 30.75 2,4272499 79,980.75
26.00 4.00| 32.60 | /04.00 /38.67 | /09,850.00
0.50| /9.00| 47.00 9.80 285.79 20,985.50
.00 400 | 39.00 4.00 4.33 &,084.00
.00 ©.00| 38.50 /2.00 36.00 17,787.00
2.00 Q.00 | 4500 /8.00 I21.50 | 3G6,450.00
1x (.00 .00 | 53.50 /2.00 36.00 | 34,347.00
0.50| l.OO| 5/.50 8.00 170.66 | 71,72/8.00
1= (3x1.5) 8.00 | @3.50 44.00 134.6L | 177,4/9.00
150750 | 12400 | 56.00 90.00 4,608.00 | 30/,056.00
/35.50 /.50 | 68.00 | 203.25 38./0 | 939,4828.00
4/.00 050 | &7.75 20.50 0.47 G¢.096.23
G*3+/0 /00 | 50.50 /9.00 /.58 | 4&,454.75
1.G7 /.50 | 44.00 /19.0/ 3.5 36,803.36
132.50 /.60 | 835675 | /19&8.75 37.27 | 754,0/4.92
2x76.00| OO | 22.5 3/%2.00 936.00| 15 7,950.00
1x/0.00| [50 | 75.00 30.00 5.02 /&,750.00
71@.00| 4.00 | 23.50 | /0&4.00 /138.66 | 57.434.00
/1.00 /.00 | §3.50 /1 .00 .92 | 3/,484.75
3.00| 2.00 | 36.50 .00 7.00 7,993.50
27.00 /.50 | 45.50 33.00 ©./18 | ©8,3/8.75
4.00| 3.00 | 45.50 12.00 9,00 | 74,843.00
/.00 | 3.50 | 48.00 3.50 3.67| &,064.00
/4.00| 2.00 | 45.00 78.00 9.33 | %6,700.00
42.00| 1250 |48.25 | /105.00 54,68 | 12/4,993:%0
45.00| 2480|5800 |/12.50 58.59 | 378,430.00




A.2-48

JOHN A. BLUME AND ASSOCIATES, ENGINEERS
MONTICELLO REACTOR BUILDING
SEISMIC _ANALYSIS

EL.100/!'- 2" TO EL. 985'-@* (CONT/INUEN)

C/IRCULAR PART .

b = L A .adf/‘m AL?

| A+, £t FE. £4.2 £ 4 ¢
45.50 /.00 | @125 45.50 3.79 | 205,77.48
472.00 0.50 | @750 !.00 0.43 95,68/.25
/35.50 /.00 | 8.00 /35.50 1129 | ©26552.00
9.00 /.00 | §8.00 9.00 0.75 30.270.00
1x2.00 .00 | 34.75 | 4.00 0.23 4 .830.24
5x32.00 /.00 | 34.75 /15.00 /.25 ¢ 18,113.40
Tx3.00| 3.00 | 10.75 18.00 13.501 2,060.08
3.00 2.50 | 35.00 7.50 390, 9,/87.50
3.00+2.00| 712.50 | 44.50 12.50 G.5! | 74.753.13
200+72.00 /.80 @7.00 7.50 [ .40 33,66G7.50
1x2.00 | 5.00 | 22.75 20.00 4/. 00 9,901.20

7.00 2.50 0.00 5.00 7.0 o

/.00 4.00 | 56.00 4.00 5.33 12,544.00
7.00 /.50 | 39.50 10.50 1.97| 16,382.63
/.50 3.00 | 37.00 4.50 3.38 6,/0.50
2,619.60 |513,043.00|449%,559.372

4= 345555023350, 5 50 < 67353 447
I = g%csjs_sx (44.50%+33.50%) = /30,60/.67 #£.7

SA=26/19.66+673.53 = 3365./19 ££°
SI =5/3,043.00+4496,5569.32+/30,60/.67 =5,/40,203.99 {7

SHEET NO. 34




JOHN A. BLUME AND ASSOCIATES, ENGINEERS
MONTICELLO REACTOR _BUILDING

SEISMIC ANALYS/S

A.2-49

EL.985"-&" To EL. 9&6R'-&"
o o L A=ba | Ad?12 ALT ]
£+ £r. £+, 42 £i¢ J- ¢
2x1.00 |137.50| .00 | 275.00 | 433768.22 e,
2.00 | 26.00| 0.00 52.00 7.929.33 o
1x2.00 | 10.00| @!.00 40.00 333,33 | /48,84000
.00 | 23.00 | 45.00 23.00 L0139 | 46,575.00°
.75 .00 | 722.50 27.50© 229./12| !3.942.33
1.50 5.00| 15.00 7.50 /5.672 . ©87.50
.5Q 8.00 | 20.00 [2.00 4,00 4 300.00
300x% | 10.00| 71.00 45.00 375.00| /9,345.00:
/.50x 22 3.50| 49.50 13.50 13.78 1521 8:37 §
”.15 /2.00 | 13.00 35.75 503.47 &,04/.75 .
275« % | 5.00| 2200 | 772.00 4583 /0,642.00
175x 3 4.00 | 70.00 33.00 44.00| 3,200.00;
1.oO | §2.00| 0©.00 52.00 | [1,717.33] o |
.50 | 47.50 | 45.00 7/.25 13,39¢.48 | 14428/1.75 |
400,% | 200| 2550| 724.00 800 /5606.00]
4.00 | /9.00| 37.00 70.00 | 12780633 104044.00!
1275+7501 1771.00) 8550 &9.25 2,/49.43 | 274 9!C.31 i
1x7.00 | 5.50| ©5.00| 72%2.00 | §5.45| 92,.950.20|
.75 | 24.00| 56.00| GO.OO ! 3,168.00| 206,976.00|
724.00 /.00| ©&.00 72400 ; 7.00: [10,976.00
1Hi.80 /.50 | @175 | |&T7.2% 3/.35 707 53753
800 | 2.75!2¢.00| 72.00 13.86| 14,872.00
/0.50 7.00 i 56.00 71,00 | 7.001’ ©5.856.00
95.00 /.00 | 3600 95,00 | 2.91 | 123,/20.0C
4.00 0.50| 35.25 |2.00 0251 14.9/0.72
[1*9+e+4| 2.00| 34.50 772.00 24-00 85 98.00
2.00+7.00| 2.75 | 26.00 24.775 /5.59| /6,73/.00
/9.00 .80 | 11.50 18.50 5.3¢ 3.769.13
75.00 .50 0.75 37.50 7.03 71.00
/l.OoO | 4.00|13.50 44 00 58.66| 174799.00
6.50 R75 | 24.00 /7.885 /1.2 10,298.8%
26.00 3.25 | 4450 84.50 74.3G | /07,33/./3
35.00 | .75 | 4425 96.25 GO.03 | 188,463.23

SHEET NO F=




Ao 2""50

JOHN A. BLUME AND ASSOCIATES, ENGINEERS

MONTICELLO REACTOR BUILDING
SEISMIC ANALYS/S

EL. 985~ &" TO EL. 9602 - 0" (CONTINUER)

b o L Azbd AdY 17 AL%

£ £t £+, = 2 £ o #
2.15~1.50| .50 3.00 27.63 97.26 74-8.63
26.00 .50 | 67.50 ©65.00 33 85| 7906./150.75
54.00 /.50 | @8.00 &/1.00 /5.18 | 374,544.00
48.00 1.00 | @8.25 48.00 &4.00| 1723,586.86
. 49.00 /.00 | §8.00 q.00 075 | 30.776.00
2x11.00 [.00 | 26.00 22.00 /.83 |4,572.00
2.00+3.00 3.00 | 35.25% 12.00 /12.00 18,538.40
2.00 .00 | ”2.28% 4.00 133 1,980.2¢
.00 3.00 | 35.00 ©.00 450 7,350.0C
3+3+2 3.00 | 44.50 74.00 /18.00| 47,570.00
2.5 +3.0 /.50 i ©8.00 8.75 /.54 38,/48.00
3+3+2 .00 | &8.25 1G.00 5,33 74,5789G
2x2.50 5.00 | 71.715 15.00 S57.08 12,3750

7.50 .50 0.00 ©.25 2,25 o]
' 7,090.5! 47,184.8/ |3839,817.59

CIRCULAR PART:
45,50+ 33.50

A=3.4"4x 2 XGOO =744.x5ﬁ£1
I~ Z_f'_;;ﬁ.i x(4-5.501+ 53.50%) = /4848716 L4

SA=7,090.5! + 744.18 = 7,834.69 #+°

SI=477,184.8] +3839,8/2.59 +/48,487./6 = 4460,484.504~%

SHEET NO. 55




A.2-51

JOHN A. BLUME AND ASSOCIATES, ENGINEERS

MONTICELLO REACTOR _BUILDING
SEISMIC _ANALYS/S |

o

EL. 9GR'-G" TO EL.935'-0"

b = & A=zhd Ad?%/ 17 AL?
£ f* LE, ,’(’.,i‘ 2 DLt Ji 4
Ix[.00 |/37.60| 0.00 | Z275.00 | 43372068.22 o
2.00 | 200 | ©0.00 572.00 2,929.33 o
[.OO | 3.00 | 5/.00 3.00 3,888.00 | 93,036.00
400 | 71900 | 49.00 | // .00 8,/29.66 | 178,5/%.00
4.00 | 33.50 | 51.00 | /134.00 | /2,531,719 | 348,534.00
300x§ 8.00 | 4500 | 33.00 170.00 | 66,825.00
2.50x§2 | 21.00 | 30.50 75.00 2,756125 | 69,768.75
/34.50 /.00 | 825 /34-.50 11.20| ©26,59907
73.00 /.00 | @725 Z73.00 1.91 | /104,0/8.8&
32+57 2.00| 6725 | /&&.00 56.00| 759,790.98
&.00 /.00 | 56.00 &.00 0.66| 75,088.00
26.00 .50 | 48.50 &5.00 33.85 | 152,896.25
7.00 2.00 | 35.00 [4-.00 4.0 17,/150.20
9.00 /.00 | 68.00 Q.00 0.75 | 30,276.00
34,00 0.5 | @8.00 17.00 0.35 | 78,608.00
[1G.50 /.00| @8.25 | 1| ®.50 Q.70 | 542,663.99
2x2.00 2.50 | 44.50 10-00 5£.20| 1(9,80%2.50
2x3.50 3.50 | 44.50 4-.50 25.0/ 48.5/1©.i3
|2x2+3x3.| /.50 | G7.00 19.50 3.65| 87,535.50
71x3.00 /.00 | .75 &.00 0.50| 76,533.50
71x2.50 ©.00 | 23.00 30.00 20.00| /5,870.0C
.50 3.00| 0.00 7.50 5.62 o)
/1.00 /.50 | §9.00 /1©.50 3.09| 57,436.50
18.00 /.00 | §/.00 18.00 1.80| 46,8/8.00
13.00 /.00 | 46.50 /3.00 1.08 | 28,/09.75
2x1.00 3.00 | 48.75 G.00 4.50| /4,259.38
150 5.00 | &4.50 7.50 15.63| 31,201.85
1.50x%32| 9.00 | 58.00 20.25 136.09| ©8,/2/.00
L50x322| 3.00 | §4.00 5.25 3.94 /5,309.C0
37.50 2.00 | 54.50 75.00 25.00| 222,708.75
2.00 | /2.00| 49.00 24 .00 288.00| 5762400
2.00 8.00 | 45.00 /G.00 &5.33| 3240000
200822 850 | s000 | %4.00 144.49 | 5989937
1559.00 |464,637.56 |4,026,584.78

SHEET NO. 57




A.2-

JOHN A. BLUME AND ASSOCIATES, ENGINEERS
MONTICELLO REACTOR BUILDING
SEISMIC ANALYS/IS

EL. 902'-@" TO EL, 935-0" (CONTINUER)

CIRCULAR PART:
3,14, TLEC2EE00, 500 - 5.00x (9.00+/0.00, =

A=
= /,051.90 - (45.00+60.00) = 956.90 £+%
? - \
I » 192139 (72.00%+02.00%)-#5.00(222+ 33.5%)- 50.00x (2294 23.50%)

@
=593 534.57-(50594.85 » 27,846.50 ) = 515 093.22 £ *

SHIELD: A=lyx3.14x (25+IT)x4 = 207.7G £+ °
SA = 1559.00 +956.90+267.76 = 278 5’.@_@;&’-’
S = 40403756+ 4026,584.78+5/5,093.22 = 5,006,3/5.56 /»%

SHEET NO. Z.
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A.2-53

| JOHN A. BLUME AND ASSOCIATES, ENGINEERS

. MONTICELLO REACTOR BUILDING
SEISMIC ANALYSIS

EL.935"-0" To EL.89&"-3"

& o L d=bd | AdY)? AL?
4. £t. £, 44t fh5 [
350+350| 13150 | O©.00 | 9@12.5C | /,5/0438.80 o
3.00 | 2500 | 0.00 75.00 3,906.25 o
4B00<32]| 25.00 | ¢7.00 | 4720.00 21,875.00 | 927,780.c0
4x5.00 | 7.50 | 32.00 | /50.00 703./% | 153.500.00
1x/30.00| 3.50 | @7.00 | 9/0.00 | 9%,895.83 |$084240.00
4000 | 3,00 | 7025 | 1720.00 90.00 | 592,207.20
5x 4.00 1.00 | @5.00 | 70.00 .66 | 8¢,500.00
2x/.00 | 400 | 950 &8.00 /0.60 722.00
) 4x7.50 | 5.00 | @200 | /50.00 3/12.50 | 5§76,600.00
() 4(¢00-%]| 700 | 21.00 | /28.00 520,66 | 564¢83.00
@ 4(004]| 3.00| @.00| /128.00 96.00 | 10,363.00
28.00 | 350 | G1.00 | 98.00 [00.04 | 432,922.00
28.00 3.50 | 13.50 98.00 100.04 17,820,550
350 | 57.00 | 40.25 | /199.50 54,014.63 | 323,202.37
3,407.00 | ,9/,007./19 | 7,168,240.07

CIRCULAR PRPARTS:
G8.00+54.00

A= 314 x7.00 =1,340,78 (4 ?

2

1- 422270 (08.00%+ 54.00%) = ©31,842.57 {1 *
a- 2% 380 - 13354 o

1= 113354, 382 = j02,301.98 4.7

SA=3467.00+1,340.78+//33.54 = 5,94/, 324~°

3T =/69/,06719 +7,208,240.07 + @3/, 842.57 +/02,301.98 =
* G ©93,45/.8/ frf

SHEET NG 2%




A.2-54

JOHN A. BLUME AND ASSOCIATES, ENGINEERS o

MONTICELLO REACTOR BUILDING
SE/SMIC  ANALYS/IS

b. EARTHQUAKE IN E-W RIRECTION (N-5 AXI5 )
EL, IOR7-0' TO EL./100!'-2"

I P L A=hbd | Ad%g ace
N 22 Pr. b7, 2 ir.¢ FAE
i1x/05.25] .00 | ©8.25 210.50 1754 980,577 .
24.00 /.00 | @7.25 14.00 2.00 106,54/ i
/14.00 @.00 | 17.50 84.00 252.00° 25,725 |
/4-.00 .00 | /7.50 84.00 252.00° 28,725 |
5050 | 5.00| 4950 | 7252.50 526.0¢ (I3,638 |
/5.00 /.00| O /5.00 1.25 o
13.90 .00 | 58.00 /3.00 108 43,737
/.00 |/35.50| © /35.50 | 207317.8% o
/.00 |135.50| © /35.50 | 707,317.87 g
5.50 | 20.00 | 34.00 | 143.00 805567 1@5,308 .
5.00 | 7.00 | 34.00| /30.00 732333 ° 150,780 !
2x7.50 | 47.00 | 45.00| 235.00 | 43,769.58 475,875
.00 | 11.00 | @l.OO 22.00 22/1.83 8,867 .
.00 | 8750 | 29.00 57.50 | 15,847.45 . 48,358
1.00 Q.00 | @400 | - 9.00 G0.75 30,804
7x1.50 | .00 | G725 ©.00 2.00 27,/35 "
4x/.50 | 3.00 | 3400 /8.00 12.00 20,8608 .
2x/.50 2.00 | @7.25 .00 2.0 ; 27,i35 .
4x/.50 | 3.00 | 34.00 /18.00 12.00 720,808
72x1.50 2.00 | @7.25 ©.00 7.00 27,735 .
4x/.50 | 3.00 | 3400 18.00 12.00 20.808
2.00 | 4.00 | ©0.00 8.00 10.67 78 3500
7x6.00 | 2.00 | ©@.75 724.00 8.00 0433
3.00 2.00 | 6®.75 .00 2.00 2,733
490,512.63 | 3,007,77

C/IRCULAR PART.

I=10892/.14 f~4

SI=/0397%[./4 +490,5/3.83 +3,067,775.00 =3,662209.97 ##%

SHEET NO. <0




LT

‘.

JOHN A. BLUME AND ASSOCIATES, ENGINEERS
MONTICELLO REACTOR _BUILDING

SEISMIC ANALYS/IS

EL./0O!-72" TO EL.985'-¢&"

A.2-55

b o L A=bd | Aa¥p | AL?T |
£ 4. £, 4.7 4.4 | e
2x!37.50| /.00 | @8.25 775.00 22.9: | 1,180,267 .
. %00 | 72.00 | 6G.75 52.00 i7.33 237 .59
/0.00 ©.00 | /7.50 ©@0.00 180.00 /8,375
/10.00 G.00 1 7.80 c0.00 /180.00 ! 8,375
352.00 | 5.50 | 49.00 | 2872.90 7:0.871 ©7708%
24.00 1.6O | 44.50 38.40 5./9 76.04% |
£.60 3.00| @7.50 15.00 /11.25 o8,342
.00 2.00 | $6.00 /0.00 3.33; 3,365
30.75 .00 | 26.50 30.75 2.56] 1,594
5.00 | 4.0c0| 43.00 20.00 26.67| 235,280
4.00 | 26.00 | 54.00 104.00 5858.67! 303,704
/.cO! .00 | 46.00 .00 ! /8.00 i2.690
/19.00 . 0.50 | 67.50 9.50 | 0./9 " 43,78«
4.00 | 1.00 | 56.00 4.00 | 0.33:  /2,5¢w,
6.00 . 200 | 27.50 /2.00 ! 4.00 . !>, 375"
Q.00 i 2.00 | 42.00 18.00 .00 L VS2 |
.@.00 | [loo | 5/.50 ©.00 | 0.50, 19,F/&
@00 /OO0 | 5§9.00 ©.00 0.50: 20,386
/6.00 | 050 | 73.50 8.00 0.1G Gl B
8.0 | .00 | &7.25 8.00 0.7, 30,/80,
00 1 /.50 | 56.00 12.00 2R5 37,637
00 | .30 | 45.00 12.00 . 225  24.390:
&O0C t [.50 i 3400 2. 00" « 225 - - 0
2400 | #£00 : 22.00 96.00  /28.00°  £L&6=
/.50 |/35.50 | O 20375 |3/0.976.73 " o |
0.50 | 4/.00 | 47.50 70.50 ' 2,871.70: 46,252 |
/.00 | 3.00 | 38.50 3.00 - Z45, 4,467
/.50 | 1.7 | 38.00 19.0/ | 254.19 27,439
/80 [138.501F O R03.25 13/0,976.73 9 |
2x6.00| 20.00 | 34,00 | 3/2.00 | 17,576.00 | &.925

SHEET NO. &/




A.2-56
JOHN A. BLUME AND ASSOC/IATES, ENGINEERS

MONTICELLO REACTOR BUILDING
SEISMIC ANALYS/S

EL.10O/'-2"T0O EL.985"-&" (CONTINUED

C/IRCULAR PART!:

I'=/30,60/.67 f*
SI1 :/30,60/.67+904983.2/+4. 166,684 = 5,202,208.88 {£+*

b | d L A=bd Ad ¥ AL
4 £ £t £, F+2 . ¢ it
2x1.50 | /c.cC | @/.00 323.00 275.00 IR2.793
/.00 |/10.00 | 29.00 /10.00 83.33 &,4/0
2.00 3.00 | 40.00 @.00 4.50 49,0900
150 2%2.00 | §7.50 33.00 /,33/,00 /09 .00
3.00 4.00 | 45.50 /.00 12.00 24 343
/.00 | ]1.00 | 38.50 /1.00 110.92 /G,305
2.00 | 14.00 | 3/.00 28.00 457.32 26,905
2.50 | 4700 o /05.00 | 15,435.00 o
2.50 | 45.00 | 46.00 /1R.50 (8.984.37 738 .0480
/.00 | 45.50 | 45.50 4£5.50 7,844.6.9 & [ o3
0.50 | 42.00 o 2/.00 3.087.00 o
/.00 |/35.50 @) /35.50 [207,3/7.87 o
/.00 Q.00 | @4.00 49.00 ©0.75 3G, B4
2x1.00 .00 | ©&.75 4.00 [.33 17.822
4x/.00 3.00 | 34.00 /5.00 .25 17,340
7x3.00 | 3.00 | 44.50 /8.00 13.50 35 os5 |
2.50 3.00 o 7.50 5.67 J
750+/.50| $5.00 | 56.00 20.00 4/.66 @72 720
72x8.00 | 2.00 | .75 20.00 .00 89,/
.50 2.00 | ©@.75 5.00 /.0 2227
3.50 /.00 | 37.50 3.50 0.29 4,922
4.00 /.00 | 3¢.00 4.00 0.33 4,674
/.50 7.00 | 62.50 /0.50 47.88 41,0/@
3.00 /.50 | 60.00 4.50 0.84 1 G,200
904983.21 | 4,/00,084

SHEET NO. &7
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A.2-57

JOHN A. BLUME AND ASSOCIATES, ENGINEERS
MONTICELLO REACTOR BUILDING
SEISMIC ANALYSIS

EL.985-0" TO EL.962'-G"

' b o | L Az=hbd | Aoy AL?

A7 £t £, AR .\ £# ¢
1Z2x137.50 .00 - G8.25 | 775.0C . 22.3! 1,280,967
| 2600 . 2.00 . 6G.75 52.00 : .33 23., 037
I /0,00 2.0C ;| 4/.00 R0.00 : 6267 33.470
| 1000, 200 | 2850 2000 @ GGGT RCTE
i 23.00 /.00 | 28.50 1 23.00 i Lal . 8,034
| 1000 275 | 4500 | 127.50 200.25 . £5 535!

5.00 , /.50 | 34.00 | 7.50 1.40 83570,

800 ' /.50 ! 29.50 | = |2.00 228 | O 3 |
i 3x%3 i /0.00 i 21.00 45.00 375.00 19,85
| 1.6x% | 8.00 | ”4.00 /3.50 72.00 | 7.77Gi
. 13,00 | 275 | 45.50 35,75 7?2.52 T DI |
2.75x% = 500 = 43.00 272.00 4583 i  4C0T
RI5«F | £.00 . 20.00 $5.00 44,00 | /3,200
| 5200 . /.00 : 54.50| 32.00 4.33 1 /64435

4750 /50 | @7.00 .25 (3.35 1 3i{9,34/
4x% | 200 ¢ 53.00 24.00 8.00! 674D
/9.00 § 4.00 . 5/.00 76.00 /0t.33 | 197572
| /7.90! 278 : 2220 36.75 73./8 | /8,605
. /7.00 7.50 | 45.00 47.50 22..3 86,063
| §.50 ! 2.00: 28.50 /1.00 3.6G 8,835
i §.50: 2.00 ! 39.50 /1.00 3.6G ! 7,03
24.00° 275 @ /5.00 G&.00 4!.58 | !4.350

/.0C + R4.0c = 38.00 74.00 /,!52.00 | £0.73¢

1.50 [ 11/.50 200 | /1G7.2%5 1173,274.48 | 24 03+

2.75 | &.00 36.00 272 .00 11788 28,511

2.00; /0.50 ' 35.00 (.00 FeEs | 78775 1
i\ LO0 1| 95.00 ' Zo.00 G95.00 | 71,4479 33,000 |
. 050 24.00 © /2.00 576.00 9
| 2.00 | 17.00 | 2100 34.00 818.83 14,694
! 2.00 | 12.00 | /8.00 24.00 288.00 7276

SHEET NO «=




JOHN A. BLUME AND ASSOCIATES, ENGINEERS

MONTICELLO REACTOR BUILDING
SEISMIC _ANALYS/IS

EL.985'-G" TO EL. 962" (CONTINUED )

A.2-58

> d L A=bd ~ Ad %, AL?T ]
R L4, £+ gh2 Fié 4 ¢ ,:
7.00 3.00 : 44.50 ©.00 4.50 11,8874
2.00 2.00 | @0.75 4.00 /.33 17,877
?.75 9.00 | 30.00 24.75 /67.00 12 275
/.50 | /9.00 | 38.00 28.50 85737 41.:5¢
.80 | 75.00 | 34.50 37.50 . 1953.11 44 o3
4.00 | 11.00 | G!.00 44.00 | = 443060| [03.72«
.76 ©.50 | 78.00 17.88 | G?2.95 [4,0!8
3.25 | 26.00 | 36.50 84.50 4,700./6 | 112,575
2.75 | 35.00 | 4.00 90.25 2,875.572 /,540
.50 1.60 | 34.00 q9.75 /.83 /11,270
.50 | 2.00 | 53.50 65.00 3,60/.66| /8@ 04G
1.50 | 54.00 | 12.00 81.90 | /9,083.00 11,04 |
/.00 | 48.00 | 45.00 4-8.00 9,2/6.00 97200
/.00 Q.00 | @400 9.00 60,75 30,804
2x1.00 | 11.00 | 60.50 22.00 2721.88 80 572G
2,00 3.00 | 44.50 Q.00 G.75 17,822
3.00 2.00 | &.75 ©.00 7.00 20,733
.00 | 2.00 | 22.25 4.00 1.33 /,%80
3.00 .00 o ©.00 2.00 o
5.00 8.00 | 4450 40.00 713.33 79.2.C
/.50 2.50 o 8:25 &4.29 2
72x5.00 | R.50 | ©&.50 725.00 /13.07 110,556
2.50 150 | ©&.50 ©.25 .95 27 349
300,194.52| 4,032.370

CIRCULAR PART:
I=14-8487.10 £i¥

S5I=/48 48716 +300,/94.52 + 4 032,826.00 =4£4£8/,507.08 %*

SHEET NO. &4
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JOHN A. BLUME AND ASSOCIATES, ENGINEERS
MONTICELLO REACTOR BUILDING

SEISMIC ANALYSIS

EL.G9GR'-G" TO EL. 935 -0

A.2-59

PR, L d=bd Ad%ip | AL
£, L+ £+ i 2 [44 fr?
2x137.50| 1.00 |@&.25 | 2756.00 22.9/ | 1,280,967
76.00 2.00 (6@.75 572.00 17.33 231,089
36.00 .00 |@7,25 3G.c0o 3.000 1228:72
29.00 400 | /4.0 | /! .00 /54.66 22,735
33.50 | 400 |/4.00 | /134,00 [78 .06 20,264
Ix 4 8.00 |45.00| 33.00 170.00| 66,875
25x32 | 21.00 |4/.00| 75.00| 2,756.25| 12,075

/.00 |134.50 o /134.50 |202,7&2/.5¢5 | (@]
/.00 | 23.00 |56.00 23.00 1,0/13.92 : 72./28
2.00 | 32.00 | 28.00 &<4.00 5,46/.33 ¢ 50,/70@
2.00 | 52.00 |42.00 | 104.00 | 23,434.67 i /83.45%
/.00 | 8.00 |20.00 £.00 42.67 5.200
2.50 | 2.00 | 33.00| @5.00| 3,66/.67 70,755
2.00 | 7.00 | @3.00 /|4 .00 §7.17 55,500
/.00 9.00 | @4.00 9.00 @0.75 36,804
0.50 | 3¢.00 | /0.00 / 7.00 [,627.67 | 1,700
/.00 |/i@.50 | © /1 @.50 |322,552.09 ! o
2x250 | 2.00 | ©6.75 /O.00 3.33 443550
72x3.50 | 3.50 | 5/.00 24.50 25.01 ©3,725
2x1.50 | 2.00 | ©@.75 &.00 2.00!| 20,733
2x/.50 | 3.00 |44.50 9.00 @75 17,822
1x/.00 | 3.00 |22.25 ©.00 4.50 2,970
1x6.00 | 2.50 |©&.50 30.00 /5.63| /32,6038
3.00 | 250 |0@.50 .50 3.9/ 33,/@7
/.50 | 11.00 |&2.50 /| @.50 166.38 L4453
/.00 | 18.00 | 54.50 /| 8.00 486.00 53,405
/.00 | /13.00 | 57.00 /3 .00 /83.08 472,23
2.00 /.00 | ©3.00 2.00 7 7,935
' 2.00 1 /.00 |46.00 2.00 0.17 4,230
¢ S.00 | /.50 {33.50 7.50 [.4] 8.4/G
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JOHN A BLUME & ASSOCIATES, ENGINEERS

612 HOWARD STREET - SAN FRANCISCO, CALIFORNIA 94105 - (415) 397-2525

December 27, 1967

General Electric Company

Atomic Power Equipment Department
175 Curtner Avenue

San Jose, California 95125

ATTENTION:

SUBJECT:

Gentlemen:

Transmitted herein is the subject report based on information furnished by
. General Electric Company. ‘

This report summarizes the anal

Mr. R. B. Gile
MC-750
Monticel lo Nuclear Generation Plant

Earthquake Analysis of
Drywel |

analysis of Monticello Drywel | for both empty and flooded conditions.

MPJ/ps

Very truly yours,
JOHN A. BLUME & ASSOCIATES, ENGINEERS

: ) ¢
' ’Kezﬁ
-
E. J. Keith

Assistant Vice President
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MONT ICELLO NUCLEAR GENERATION PLANT
EARTHQUAKE ANALYSIS OF DRYWELL

INTRODUCT ION

The purpose of this report is to summarize the analytical procedures
and results of seismic investigation of the Monticello Drywell. Based
on the design earthquake stated below, design envelopes of seismic-induced
maximum absolute acceleration, relative displacement, moment and shear
versus height of the drywell have been developed and are presented herein.
The design earthquake acting in the north-south and east-west directions

has been considered for both empty and flooded conditions of the drywell,

DESIGN CRITERIA

Earthquake design criteria are presented in detail in Reference |.
The design earthquake used in this analysis is the north 69° west component
of Taft earthquake of 1952 normalized fo a maximum ground acceleration of

0.06 gravity.

DESCRIPTION OF ORYWELL

The drywell is a bulb shaped steel shell of variable plate thickness.
The spherical part has an inside radius of 32'.0" and is joined fo the
cylindrical part of the drywell by a knuckle of plate thickness 2.5 inches.
The cylindrical part consists of three cylindrical shells 23'-8", 3'-0" &
6' _3" long, having inside radii of 16'-6", [3'-5-3/4", |3'-5-3/4", plate
thickness of 0.635 inch, 1.5 and |.25 inches respectively, joined by a 5'-=3"
high fruncated cone of plate thickness 1.25 inches. The drywell is em-
bedded in concrete at elevation 917"l -=3/16" and is laterally supported by
the reactor building at elevation 992' -5-1/2", Location of personnel lock

vent system and geomefry of drywell is shown in Appendix Sheet |.

MATHEMAT ICAL MODEL OF DRYWELL

The drywel!l is idealized as a lumped mass system supported on elastic
columns. The drywell| was mathematically modelled as an eighteen mass

system and is shown in Appendix Sheet 3. However, to take into consideration

A.3-1
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the interaction of the reactor building and drywell| during an earthquake
occurrence, the drywell model was coupled with the mathematical model of
the reactor building (Reference 2) by an inextensible bar at elevation
992'-5-1/2" representing the shear lug, and by another such bar at elevation
917'-11-3/16" representing the embedment of drywell in the reactor building.
This results in a twenty-six lumped mass couplied system which is shown in
Appendix Sheet 2,

CALCULATED DATA

Calculated data used as input fo the computer is given in Appendix
Sheet 3. These calculations result from information or drawings supplied by

General Electric (Reference 3).

Properties of the elastic column were determined by cutting a hori-
zontal section between mass points and calculating the moment of inertia
and effective shear area. The data presented in Reference 2 were suitably
modified for use in this analysis. The mass of personnel lock and vent

system was considered and appropriately lumped along with the drywell mass.

The following values were assigned as the elastic moduli:

I. Concrete 3.0 % IO6 pounds per square inch
2. Drywell Steel 29.5 x I06 pounds per square inch
3. Structural Steel 30.0 x IO6 pounds per square inch

ANALYTICAL PROCEDURE - Periods and Mode Shapes

The natural periods of vibration and mode shapes of the mathematical
mode| are calculated by solving for the eigenvalues and eigenvectors of
the n number of equations represented by Equation (1),

2

S By = T Mgy @ o s (H

where:
K = Structure stiffness matrix

P JOHN A, BLUME & ASSOCIATES. ENGINEERS




© ©
i "

E
[}

1=
I

9 =z

A.3-3

Mode shape vector of the iTh mode of vibration
Mode shape matrix
x .Th
Natural circular frequency of the i mode
Ly 25 25 iwang N
Number of degrees of freedom of the mathematical model
Mass matrix

Null matrix

ANALYTICAL PROCEDURE - Response

The generalized displacement response of the structure, once periods

and mode shapes have been determined, is given by Equation (2).

Y.+ 20 Y0 el v = B0 ) cemmmeeeeeee (2)
M.
——
where:
Yi(+) = Generalized coordinate vector for the ITh mode
Yi{+) = Generalized coordinate matrix
Yi(+) = General ized velocity matrix
;i(+} = Generalized acceleration matrix
. .Th
A; = Damping value for the i ~mode
*
M. = Generalized mass matrix which is set equal fo unity in
—— eigenvalue solution
il
=4 00
Ri. = Participation factor matrix
—_— .
Mi
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Ry = ¢iT. M

Ug(+)= Ground motion

The generalized coordinate vector for the i?h mode is given as:
- 08
. - Ri n - ”
I = == v e T (50w (+-11d0)
M. w S '
i i ©
Where:
dt = |Integration interval
S ’ .Th
R; = Participation factor for the i mode
¥ = g : %
M = eneralized mass for i mode

The integral in the above expression, called the Duhamel Integral is

numerically integrated.

From the generalized coordinate matrix the ftime history of displace-

ment, V{+), is found from Equation (3).

= ¢i°Yi(+) -- -- -- (3

Vie)

The solution for generalized acceleration response is identical fo the
above, except that Equation (2) is solved for acceleration, from which the
relative acceleration-time history matrix is calculated. To this is added

the ground acceleration, resulting in the absolute acceleration-time history.

Once displacement and acceleration-time histories have been established,
the time histories of shears and moments are determined. These records are
then enveloped to determine the maximum values which are then graphically

presented in the report and are recommended for use by the designer.

{
\\“-._-

-4-
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ANALYTICAL PROCEDURE - Comouter Program

The computer program used in this analysis was specially designed to
solve the dynamic response of structures subjected to arbitrary ground
motions. The effects of axial deformation and shear deformations are in-
cluded in the calculation of the stiffness matrix. Individual elements in
the stiffness matrix are designated Kij and are stored in the computer such
that the ilﬁ value designates the row number and the jib-value the column
number. Kij is determined by applying a unit displacement at the jID-pcinT
while restraining the other points against distortion, and finding the cor-

responding reaction at the iIn point.

The computer retains the response of each mass for each individual mode
at each increment of time, and the total response for each increment of Time
is obtained by adding together the responses of each mass point for each mode
at a particular instant of time. This results in an exact combination of
mode participations without the necessity of using approximate methods such

P as the root-mean-square method.

{

‘ The increment of time referred to atove is used in the step-by-step
integration of Duhamel's Integral and is selected by the computer such that
it is always smaller than one-tenth of the period of vibration of the mode
for which the response is calculated. The computer takes into account all

peaks and val leys of the design ground motion.

The general computer techniques used in this analysis are taken from
References 4, 5, 6, and 7. A simplified block diagram of the computer pro-

gram is shown in Diagram 1.

-5= JOHN A. BLUME & ASSOCIATES, ENGINEERS




MONTICELLO NUCLEAR GENERATION PLANT

EARTHQUAKE ANALYSIS OF DRYWELL

COMPUTER PROCESS DI1AGRAM

Geometry of Coupled System Read

Member Moments of Inertia, Cross-Sectional Areas,
Effective Shear Areas and Elastic Moduli Read
Foundation Springs Stiffness Read

Design Earthquake Read

Coupled System Stiffness Matrix Generated

)

L

Coupled System Mode Shapes and Frequencies Calculated _‘)

Coupled System's Generalized Coordinates Calculated

Coupled System's Displacements, Accelerations,
Moments and Shears Calculated

J

Coupled System's Mode Shapes and Frequencies Printed -w

Coupled System's Displacements, Accelerations,
Moments and Shears Printed

Force in Shear Lug Printed

Drywel | Displacements Relative to Reactor Building
Printed

6=

,(L
|

Read Input
Data

!

Determine
Mode Shapes
and Periods
of Coupled
System

[]

1

Determine
Response
of Coupled
System

|
1

Print Qutput |

Data
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RESULTS

The analysis was performed with the aid of an I1BM 1130 digital computer.

A damping value of three percent was assigned to all modes ot the coupled

system.

The influence of seventh and higher modes of vibration was con-

sidered negligible and, therefore, ignored in the coupled system's response

calculations.

Periods

The following table summarizes the natural periods of vibration for the

coupled system in the east-west and the north-south directions for both empty

and flooded conditions of drywell.

Periods of Vibration in Seconds

Mode of East-West Direction North-South Direction
Vibration | 5o e T EmpTy | Drywel T Flooded | Drywell Empfy | Drywell Fiooded
First 0.542 0.556 0.590 0.597
Second 0.222 0.223 0.208 0.210
Third 0.185 0.187 0.180 0.181
Fourth 0.052* 0.103* 0.053% 0.103*

Fifth 0.045 0.052 0.04| 0.053
Sixth 0.039 0.045 0.040 0.045

* Reflects fundamental period of the drywell

Reseonse

The envelopes of maximum absolute accelerations, maximum shears, maximum

moments and maximum displacements (relative to the base of the reactor building)

induced by seismic loading in the east-west direction are presented in Appendix

Sheets 4, 5, 6, and 7 respectively.

=
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Similar results for seismic loading in the north-south direction are .
presented in Appendix Sheets 8 through I1I.

Maximum displacements of empty drywell relative to the reactor build-

ing for earthquake acting in north-south direction are presented in Appendix
Sheet 12,

Forces and Displacement at Shear Lug

The following table gives the maximum value of force, in drywell shear
lug at elevation 9921-5~t/2", induced during the excursions of the design
earthquake.

(Note: Maximum force includes effect of drywell only)

Case East-West Direction North-South Direction
Drywell Empty 81 Kips [1l Kips
Drywell Flooded 90 Kips 138 Kips

The maximum displacement of the empty drywell at shear lug elevation
relative to its embedment point at elevation 917'=11-3/16" is 33 mils.
This does not include displacement due to rotation or translation of the base
of the reactor building.

Hydrodynamic Effect

Based upon experience with other drywell sfructures, the resulting
effect of hydrodynamics is to reduce the total seismic forces. Because of
this, the effects of the dynamic response of the fluid in the drywell are

conservatively neglected in this seismic analysis.

RECOMMENDAT | ONS

The subject drywell should be designed on the basis of the results
presented herein. The final design of the drywell should be reviewed for .

JOHN A, BLUME & ASSOCIATES. ENGINEERS
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P

K.‘ twice the design parameters presented herein. |In addition tc the horizontal
acceleration presented herein, a vertical acceleration of 0.04 gravity
acting simultaneously with the horizontal acceleration is recommended for
design, and twice this value is recommended in evaluating the ability of the
plant to safely shut down.

Critical pieces of equipment which are not rigidly attached to the
drywell shouid not be designed on the basis of the results presented herein,
but should be investigated separately to determine the effect of the infer-
action of the equipment and drywell.
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MONTICELLO NUCLEAR GENERATION PLANT
EARTHQUAKE ANALYSIS OF DRYWELL
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