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U COMPARISON OF SEQUOYAHe WATTS BAR. AND BELLEFONTE 
~ NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 

LYTLE CREEK SEPT 12.1970 ALLEN RANCH S85E RECORD
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COMIPARISON OF SEOVOYAlI. WATTS BARP AND BELLEFONTE 
NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 
LYTLE CREEK SEPT 12v1970 DEVILS CANYON SOOE RECORD 
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COIIPARISON OF SEQUOYAHo WATTS BAR. AND BELLEFONTE 
NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 
LYTLE CREEK SEPT 12.1970 DEVILS CANYON SOCE REC.ORO
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COMIPARISON OF SEOUOYAlI, WATTS BARP AND BELLEFONTE 
NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 
LYTLE CREEK SEPT 12.1970 DEVILS CANYON S90E RECORD 
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COMPARISON OF SEQUOYAHe WATTS BAR. AND BELLEFONTE 
NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 
LYTLE CREEK SEPT 12r1970 DEVILS CANYON S90E RECORD
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COMIPARISON OF SEGUOYAH9 WATTS BAR. AND BELLEFONTE 
NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 
OROVILLE AUG 1.1975 OROVILLE DAM N37E RECORD 

SEGUOYAII - 1% DAMIPING BELLEFONTE - 4% DAI1PING 
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COMIPAR18ON OF SEQUOYAH. WATTS BAR. AND BELLEFONTE 
NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 
OROVILLE AUG 1.1975 OROVILLE DAM N37E RECORD 
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COMIPARISON OF SEQUOYAHv WATTS BARP AND BELLEFONTE 
NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 
OROVILLE AUG IP1975 OROVILLE DAM N53W RECORD
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COM.PARISON OF SEQUOYAHe WATTS BAR. AND BELLEFONTE 
NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA Wrl'H 
OROVILLE RUG 1.1975 OROVILLE DAM N53W RECORD 
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WATTS BAR -5% OA#WIPNG OROVILLE OAM - 72 DAMPING
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COMPARISON OF SEOVOYAII. WATTS BAR. AND BELLEFONTE 
NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 
FRIULI MAY 6.19 76 TOLMEZZO (038) N-S RECORD 
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COMPARISON OF SEQUOYAII. WATTS BAR. AND BELLEFONTE 
NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 
FRIULI MAY 6o,1976 TOLMEZZO (038) N-S RECORD

SEQUOYAN - 5%DANPINO 
UAfls BAR -5 % DAMP INO

BELLEFONTE - 7% DAMPING 
TOLHEZZO (036) - 72 DAMIPING
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I COMPARISON OF SEOVOYAII. WA.TTS BAR. AND BELLEFONTE 
NUCLEAR PLANTS TOP OF ROCK DESIG~N SPECTRA WITH 
FRIULI MAY 6v1976 TOLMEZZO (038) E-W RECORD 

SEGUOYAH - i%DAMIPNG BELLEFONTE - 4/%.DAMP ING U MAYTT BAR - I/% DAMPING 7OLtIEZO (038) - 4% DAMIPING
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COMPARISON OF SEOUOYAHe WATTS BAR. AND BELLEFONTE 
NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 
FRIULI MAY 6.1976 TOLMEZZO (038) E-W RECORD
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COI1PARION OF SEgLJOYAHP WATTS CAR. AND BELLEFONTE 
NUCLEAR PLANTS TI3P OF ROCK DESIGN SPECTRA WITH 
FRIULI MAY 9PI976 TOLM1EZZO (054) N-8 RECORD

SEQUOYAH -1% DAMPING 
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TOUIEZZO (054) - 4% DAMIPING
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COMIPARISON OF SEOUOYAHt WATTS BAR. AND BELLEFONTE 
NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 
FRIULI MAY 9v1976 TOLhIEZZO (054) N-S RECORD 
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COMIPARISON OF SEOUOYAHs WATTS BAR* AND BELLEFONTE 
NUCLEAR PLANTS TOP OF ROCK DJESIGN SPECTRA WITH 
FRIULI MAY 9,1976 TOLIEZZO (054) E-W RECORD
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U ~COMIPARISON OF SEOUOYAHe WATTS BAR* AND BELLEFONTE 
~ NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 

FRIULI MlAY 9v1976 TOLrIEZZ-o (054) E-W RECORD 
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COMlPARISON OF SEOUOYAHe WATTS BAR. AND BELLEFON T E 
NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 
FRIULI MIAY1.1976 TOLIIEZZO (063) N-S RECORD 
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COflPRRISON OF SEOUOYAH* WATTS BARs, AND BELLEFONTE 
NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 
FRIULI IIAYI1.1976 TOLIIEZZO (063) N-S RECORD
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COMPARISON OF SEOUOYAHr WATTS BAR. AND BELLEFONTE 
NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 
FRIULI MAY 11.1976 TOLMEZZO (063) E-W RECORD 
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COMPARISON OF SEQUOYAHo WATTS BAR. AND BELLEFONTE 
NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 
FRIULI MAY 11.,1976 TOLMEZZO [063) E41 RECORD 
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COMPARISON OF SEOUOYAH9 WATTS BAR. AND BELLEFONTE 
NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 
FRIULI SEPT 11.1976 16:31 S.ROCCO (132) N-S RECORD 
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COMPARISON OF SEQUOYAH. WR1'TS BAR. AND BELLEFONTE 

NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WrTH 

FRrULT Surt 11.1976 16:31 S.ROCCO (132) N-S RECORD
8EQUOYA" - /.DAMIIPNG 
NAM~ OAR - 5% OAtIPUG

BELLEFONTE -7%0All1140 
S.ROCCO (132) - 72 DAMIPING

.l Y-Y Y A, X\ A. i j,._____________ .. SS A .- I.--.-.-d..&' -A.. t I. I . ... ~ I. ~ -. ~-~'S-~-

x?-i;.rl

/ 

'a

b.  

4
A

z4 

0.1 

0.06 

0.08 

0.04

I ~4#~~4
4 { Xi~

r>r 
xl

A'

Al

.,/N

/ 
4.

"X'\ 

y 

120 

> 0 

lo 
jo, 

L I 1A I -I I I I -1-i fit I I

PERIOD (SECAs 
FIGURE B-38

1 2 4 6 a 10

\ ,X

.02 .04 .06 .08 .1

-4k

77 77 ^X\/V, 77% 
4 4 X / L4:ý 6 so

777 7 Y/ "V A, 77 
IX44 1,41,CJ4 Llx',l 4 1 \ IX44 X. C-14\

- -p I - - I -r N . . . I

I

,::a-)/ TF / ýAV

1\ A WW"N NIA,

i - - -

- -- ,/ Y)-( X /\ r\ A, i 'T\ r J

" ^-lz I 'i 4ý 4 1
W/i

- )V rv I A



COMPARISON OF SEQUOYAI1. WATTS BARo AND BELLEFONTE 
NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 
FRIULI SEPT 11,1976 16:31 S.ROCCO (132) E-W RECORD 
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COMPARISON OF SE~QUOYAt1. wA1TS BRR. AND BE.LLEFONTE 
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COMPARISON OF SEQUOYAH9 WA~TTS BARt AND BELLEFONTE 
NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 
FRIULI SEPT 11t1976 16:35 SROCCO (139) N-S RECORD 
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CO?1PARRSON OF SEQUOYAH. WATTS BAR. AND BELLEFONTE 
NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 
FRIULI SEPT 11.1976 16:35 S.ROCCO (1393 E-W RECORD 
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COMPARISON OF SEQUOYAlI. WATTS BAR. AND BELLEFONTE 

NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 

FRIULI SEPT 11t1976 16:35 SUROCCO (139) E-W RECORD 
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COMIPARISON OF SEQUOYAII. WATTS BAR. AND BELLEFONTE b ~NUCLEAR PLANTS TOP OF ROCK IJESrGN SPECT'RA WITHl 
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COMIPARISON OF SEQVOYAII, WATTS BARP AND BELLEFONTE 

NUCLEAR PLANTS lop OF ROCK DESIGN SPECTRA WITH 

FRIULI SEPT 15v1976 03:15 S.ROCCO (153) N-S RECORD
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COMPARISON OF SEQUOYAHe WATTS BAR. AND BELLEFONTE 

NUCLEAR PLRNTS TOP OF ROCK DESIGN SPECTRA 1W1TH 
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COMPARISON OF SEQUOYAHe WATTS BAR. AND BELLEFONTE 
NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 
FRIULI SEPT 15.1976 03:15 SUROCCO (153) E-W RECORD
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COMPARISON OF SEQUOYAHs WATTS BARs AND BELLEFONTE 
NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 
FRIULI SEPT 15.1976 03:15 S.ROCCO (153) E-W RECORD 
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COMPARISON OF SEQUOYAHo WATTS BARv AND BELLEFONTE 
NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 
FRIULI SEPT 15v1876 09:21 SROCCO (169) N-S RECORD
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COMPARISON OF SEQUOYAH9 WATTS BAR. AND BELLEFONTE 
NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 
FRIULI SEPT 15o1976 09:21 SROCCO (169) N-S RECORD 
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COM1PARISON OF SEOUOYAHo WATTS BAR. AND BELLEFONTE 
NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 
FRIULI SEPT 15.1976 09:21 SEROCCO (169) E-W RECORD
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I ~COMPARISON OF SEQUOYAII, WATTS BAR. AND BELLEFONTE 
~ NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 

FRIULI SEPT 15t1976 09:21 S8ROCCO (169) E-W RECORD
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U ~COMIPARISON OF SEQUOYAHt WATTS BARt AND BELLEFONTE 

~ NUCLERR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 

MEAN OF SIX UNITED STATES EARTHQUAKES 
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COMPARISON OF SEQUOYAH9 WATTS BAR. AND BELLEFONTE 
NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 
MEAN OF SIX UJNITED STATES EARTHQUAKES
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COMPARISON OF SEQUOYAH. WATTS BAR. AND BELLEFONTE 
NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 
MEAN OF SEVEN FRIULI ITALY EARTHQUAKES 
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COMPARISON OF SEQUOYRHr WATTS BARv AND BELLEFONTE 

NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 

MEAN OF SEVEN FRIULI ITALY EARTHQUAKES 
SEQUOVAN - 5% DAMPING BELLEFONTE - 7o/*DAfPING 

MATTO BAR -n5% DAMIPING ITALY MlEAN - 7% DAMIPING
I
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COMPARISON OF SEQUOYAHe WATTS BAR. AND BELLEFONTE 
~ NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 

MEAN OF THIRTEEN US AND ITALY EARTHQUAKES
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COMPARISON OF SEQUOYAH. WATTS BAR. AND BELLEFONTE 
NUCLEAR PLANTS TOP OF ROCK DESIGN SPECTRA WITH 
MEAN OF THIRTEEN US AND ITALY EARTHQUAKES
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. *thuseit happens that eVen in bOrnwalz itself, the 
major doetructive effecto are distributed along a
central sone or strip rather than over the whole city.  
A bett through the central portion is knowrn to be 

pl~ain by marine cLays and associated si~tt and this 
te the, part of the city that was most affected by the 
earthquake.  

M" e @ane principle i* recognised over the whole 
area of disturbance. Although certain cemeteries, for 
exampte, are so badly affected that a majorivy of the 
monuments show dis placement, there are in the imamediate 
vicinity other cemeteries, but on different quality of 
ground, which show very tittle destructive effect of 
amy kind. The same observation applies to buildings 
and the came would be true of larger installations such 
as engineering works if there had been such works in 
p 0ce.( 

*rho* difficulty in drawing the area more defin
itely is the fact, at already exptained, that surface.  
disturbance depends largely on the quatity of the 
everburden,--the looser the materialthmoesiy 
disturbed it is; and this difference the prmorentaly 
shown in the different parts of the area. under obver
vation. Virtually all badly disturbed or violent~y 
shaken or much damaged buildings or other structures 
sire located on either loose sitty outw.ash or sitt-clay 
marine deposits. so buildings or other st,,aotures 
loasted on heavy glacial tilL wore destrokod oi- badly 
damaged.  

*rho most striking differences of behavior may be 
observed in neighboring cemeteries. rhose located on 
the loose marine deposits are badly w'reaked within the 
area indicated. whereas those located on comparative ly 
eeuspat tilt have suffered little damage. rhat is true 
"oer the what# area and makes it someaihato difficult to 
ampeare different partse of the region one with another 
and to draw boundaries accurately.  

ON~ Cernwall itself, which appears to have been 
viebently shaken, there are three cemeteries Loce~ted on 
eePsparatively too$* silty amd sandy clays and *LL throe 
skewmany distocated MeRknente, whereas one aaftatsrv 
&*"$aed met on the east margin of *Ae village ts 
virtvaLLy not damaged at all. Maen this disarepaney 
was net iced and the ground was inspeoted further* it 
was fou~nd that this **metor# was Leo. ted on #Pound ef 
*attireby different quatity from the ashere.0



three plants are located on rock sites. The rock foundations are very 

competent (shear wave velocities of 6000 fps or greater) . Considering the 

different dauping ratios used at Sequoych versus the regulatory guide, theU 

response spectra at Sequoyah are about equivalent to a regulatory guide3 

spectrum anchored at 0.15 g. Figur. 12 is a eacmparisofl of the response 

spectrum used to arrive at the desulg' spe~ifications for concrete structures 

at Seauoyah and the NRC Regulatory Guide spectrum, the Sequoyah spectrum is 

based on 5S dCuping while the Regulatory Guide allows 7% damping. Figure 131 

is a similar comparison for steel structures3; the Sequoyah design spectrum3 

being based on 1% dampin~g while the Regulatory Guide calls for 4% duping.  

This discussion is appropriate to sites which are sufficiently far from the 

earthquake fault such that the near source, very huch frequencyU 

accelerations have dissipated. Little recorded data for the near-field is 

available; to our knowledge, pairs of acceleration in the near-field are not 

availatole at all.  

Newmarkl 0 notes: "Peak values of ground motion may be assign~ed to the 

Various magnit~jd03 of earthquake, especially in the near vicinity of the 

surface expression of the fault or at the epicenter. However, these motions 

are In general considerably greater than smaller motions which occur many 

more times In an earthquako. Design !larthquAIke rospo'nse spectra are baredI 

on e~ffectivo" values of the earthquake intensities of accelerations, 

velocities and ftisplocements, which ococureveral times durins theI 

earthquake, rather than Isolated peak values, of instrumental reading. The 

earthquake htiaarda *electod for design are about 1/? to 1/3 the expected 

Isolated peak Instrument readings.0 
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