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( A. DESIGN :ESPOMSE SPECTPA (SSE AP.a 0.: E) (3.7.1.1) 3. 7 - l
Arplication fact:rs are indicated as folle.dng 4;ulat:ry

( Guide 1.50 for all da. oing values ar.d a: cited at finished
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grace.
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AA/5. OEC.'NVOLUTION At:ALYSIS 730CEDL'2E5 (3.7.1.1)
The caxirum acceleration at fcunda-icn level shall not.

he less than 50% of that at the surface and the pr:cedures

used are des ribed. ,

wis'L & 2"e_e de h |- s 't!
//

'

C. 8ESPONSE SPECIDA APPLICAPILITf FOP ''ADI0l'S Follt'naTIO!' LOCATI0f'S
( 3. 7.1. ) Nh'

Tne Fasis for the location selected shculd be described.
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!! Tirs 3.7.2 SE:.(P!C SYS E" :r:L '9: 5
,

.a, ,,v o;. .: e e: eu - :. . e c 3.- ac,pg ng P ( 3. 7. 2.11 7. 7 - ?,.

. . fire b i s t ry e r r a s :: rs e s -= t u:- -=-- ~' i s s eO
- or - .*

E-:' alent static Icad . ethed is fully justified

.

-cr- .

I _ .- :.4.L q r.:.::.:
.' : . , .

~ :: . 3.;-9 .:-c :, . 7 - t i f 3 . 7 -(J
-,

7
kb:.c., Cc -~ d.:e.- c.-. k .-c4. . 1~. w& ' , e - | ~ . ,' '<.'

. '. .

.
. .

E. DY.2"!" (E:Su!C A"! LYSIS .: 9&n aCC0r. T*t'G C: 50!L-ST:1.'C l'er"

I ." E F " * "" ( 3. 7. 2. a ) 2, , 7_ q
'r a::recriate . et%cd fer censiderati n of sof t-s:-ucture g , , _. 9.

interaction is indicated to include censideraticn civen to 'M .
,, .

''

.
ecf t:7.st structures. Fee rock' 'oraatiens and shall:wly -

4 N?ed deto scil #0Ln :2tiens 'with uni'or :r spectus, sin;1e 1|5 J '
or u :irle s:rin; ass or finite ele. e-t eWds is used. :::e .-

cetely e-hedded soil caras the finite ele-ent : ethod is usec.
For all other cases eit er the cultiple-scrine-, ass or finiteh

eierent rethod is used.
*

= or -

@ -70?. & Le.a,,l:e $ |i % %:u.( btv.as m N r.} n d U ..e i~
.'

$nd H Yeo Nis* 2.:4. .h . Dh.':..' fr u v !q'IG.h b k W5-
'

'

-

( id : i -
. .

ALY.15 t'ETh00 Cat:SIOE?ATICU PF F0ll *ATIC. TCi'IC","
tC. r,yr ;.!C SE St':C u:

DorK!"G ?.ND T3 * 4SLaTION (3.7.2.1) } .'7 - 2.
C nsideration is civen to foundation tnesion, rockine, +nd
pansiatien in the rodel. ~ - ~ -

- or -
' 'e..t e.: S:e.. 0.8 4 - ..

'
.

.

SELECTIO!! 0F SIG.'!!FICANT PTOES (3.7.2.1)',,f.$1usien of additicnal 3 ''7 __'.,
.

* <

O.
:nvesticatien is . ade to ensure that

'

redes in the result will not effect the result by r. ore than ~ e,'

i a ten (10) :ercent increase in _~ress Es e .~
~

--.-- . or -
-

Q,
Twice the nu:-ber of codes witb frecuencies lcwer then 33 ,A

i iNc:s is used in the result. -
-

> V~- * < <=-' - cr -
' ~ - ,FC-70?-44- -
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-

DISFt>CE'ENT ALONG SUFPCRTS (3.7.2.1) 2 / ",
.

'
' C0nsi:eration is given in the seismic dynamic analyses of

suppcrt reistive cisplacement.
or -

EF-TC. -l (for pi;ing), S*sESSAR
-. .- e- -
., - -

sc.ns'-4:4 fv A'r ''' 6''IM M~t *- % ' 'h! 5 IC''li"' t k '"* 'pr o. r . ~.w
F.

OTHER SIGNIFICANT EFFECTS ACCCUNTED FCR IN OYN MIC SEID'IC A*:::.YSIS
SU"H AS EXTER.'iAL RESTRAINTS, PI;ING IhTERACTI :.5, h;;.;;;Y!.AMIC
E.:

FECTS AND NON-LINEAR RESFCNSE (3. 7. 2.1) ,#' q
C:asicera-fon is incicated fer inclusion cf specificsignificant t.ffects.

or -
. E?-TCP-1 (but net hydredyr.amic effects and nenlinear

response), S'4ESSAR
'

i:y /;4.i~ ,.i m ic:. g c,qe e c. p r. .s .:s- a
..

.

.

G.
! COAL RESPCNSE CC"EINAT!CN ?RCCEDURE (3. 7.2. 7) 3 ,'l - T

Mcdes a. e c:mbined by squara root of sum of squa. es
except where elesely spaced modes (i.e. , c:das with
frequencies within IC% of each c:nar) art enc:untered.

(.
For closely spaced acces the absciuta sum is used

- or -
..

N 2 U2'

R= 2 R = s 1 R'Rk mK=1

f1 (~. l . M. a i dMund M k'O@[I 3A F- E 6 Cf7T * f
81

.
:

H.
0YNAMIC ANALYSIS DAMPING SYNTHESIS FRCCEDURES (3.7.2.15)3 <7 ~7i

The usage of a cass weighting function (fixed base msdelT'-
or - '' *^

-

The usage of a stiffness weighting function (lump spring er
, -

(fixed base medels){

! or . - - .~ --

. ...

j
. A structural and fou..datien medal synthesis pr:cadure-

.:. . .-

,

a7' , .

: -
The cathed of Tsai is indicated. ~

or --
! .

EC-TCP.-4A '4ESSAR
-

, .,

.' . __ .. _ . -

# R. A ew M. 1 M YA M N.un di.W
ul:4 W A 6 h u & d.v $ 7, M i %g. % ,.r$.,3.;I, his.] El-[
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J. CRITERI A E". PLOYED FCR SYSTEM /SL'ESYSTE.9 CECO'.:PLI'G (3.7. 2. 3) 3 iM ,

,

The foll: wing critaria are acceptacle:
.

' If RM < 0.01, dec:cpling can be d:ne for any R f
If 0.01 5 2. T 0.1, dec:.pling can te d:ne

' ::.

If Rf < .8 cr Rf < 125
If R > 0.1, an a;;r:priate m: del of the subsysta:
i s i?,. l ud ed

If R. > 0.1, an a;;repriate :::el of ina sutrystem is
included wnere

Total Mass s Suecorted
R
m ic al Mass of Support

Fundsrental frecuencv. su :.-ted r rte-
R f crequency of prec minant su;;crt cotten.

ho} %.1 3 el 00 7'C9 - M d
t

K. SELECTMF Lt.;MPED MASS PROCEDL*RES (3.7.2.3) 3.7- 4
Che nus:ar of masses setected is ade:;a e Per the additien

(of : asses (degrees of freec:m) c:es not result in : re tnan-
'a-:Jn (10) ;er:ent incraase in respense.

s

,C-
~

- or -

2C-TO?-4/

L. :*%ELING THREE DIMENSIONAL CONSIDERATIONS (3.7.2.3) 3. N
Three dimensional modals should be used unless it is justifiec
that coupling ac:ng omitted de.; tees-Of-freed:m are act - -

significant.
- or - . . ." <'

5C-Tcp-44 ,eESSAR
'4L Cow-U s~.ca w/ M I 9 L oa d/sC45' d i" '%. . . b

'

. .
,

| .
-

9. USE OF 'CCNSTANT VERTICAL AMPLIFICATION FACTCRS (3.7.2.10) 37 4.
'

~

Structure is J:istiT4Yd' As'-rigid in vertical direc-icn by
shewing tr.at 16e~syfraquency- is = re t. tan 33 cps

- ... . . . . . . . - .
. a( ...

| A vertical salinic.-tf/s.,ic ar.alysis ::a.1 is, indicated. - .

.op. a .e . :.: .--l . ji. ; .
,

- ~

b.CP-1,S.!ESSAR% e.J. Led Cs.as.-s an vl u.94 p
-- ,-

b - --- . J - (
~

,.

dtde,n J OA I w4t.wl '

\ \ \ 's..

.
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,

-g_ -.~-...a
. . , . . , - -~~

,;,.g ,1 ,,, w . - g,., ug.,4 g,g;r f.9 s. . .
..

t,
^^ '' 'mf,, :r -*-",* : K.YM*~ - . - ..-

3 .n.t2;;;-:n.: :--]g! 3;'y. -' ~ ~ ~a c.. , , , . . -
- p. _ .

2:;;.--: n.: ,. . . . - . . - - .
. . .~ :, - ,.-

..
. .? - -

c....- . -f:r. . . . , . , . , . . - . . . ~ . ,h.i. . , . .

.

-~

--$.m. .

- -

. '. ? : . _. r-s: n x ,4.- ~. p .rg0>. ... ,........... ..: '' e-
.C r. . . .NAl .,c. . . ..$ ( 3. 7. 2.11) 3 * 3 -S.e . e. ..u........r.x. .. . . . .:: . r:...

Oynamic Tc al:. sis :::al .i.------->:.ao +:rs t er.a1 Ta;TTU ..( , e ec:.-g
-

or -

Justif'ed static fac.:rs are e. ;1 yed.
cr - ,

.. .
:. 1,,- ,, .e....,... :::. r. -

. .

: 4. . . :. :::: ::. . . . . . .y . 5 e' .: .- , .:. :. . . .: . . . ' .: . . . r .:. . . .: .. '. :. : .: -' - '..
i . . ~ . . , ' 's,1-'.. , . . ..

''ha three c:. ::.. ants of : .icn of i..ci. ':.ai f ::r res:: se,

s;ec .rz are :: :inac Oy scuare r::t of !. . of 5:ua. e a::i .ic..
at aaca fre;;a.cy. *

w or - r

I.C s u.,F-4 4 '

% '
: i

-
,

p. ps.vg g.:Spe.n..e:. _ep.:r. , .:.n. .nye., e,..v .yG (.,. 7. 2. o._y %~|-b: -.

/Efect of parama _ar variatien in f'ece res: ens
.

m

e s;e:trum
are ac::en ad for by increasing individual peak wietas !

by : 15 percent
- or -

:::a1 fra;uancies are varied acc:rding
;

J=./i5.05f)2 z(af )m I'

. .

- to .if
,

-

J Ji,

-.

. or - .

5C-f7k-D SWESSAR
p,

j f
t-

r
.

.

Q. SE:5.'d!C CVERTURNING .9ENT AND 'ASE SHEAR CALCdLATIC.N5 (3.7.2.*.4)3.1 'i I, ..he seismic cvarturning me ent calculation incluces -s .

bcensideration of three-ce::enen,ts of earthquake motion ! :."
and c:nservative c:nsideratien of vertical and lataral -

seismic &.ceces. -

c
'

' ' ' -* or - '..c.7cp. p ,;;...eAgt :
y ,

. _ _ . . .
.

,

_

. . .. ..
. .., . ,.

, .- ...

t

.. ... . - - ,. & ... . .-
.R. . ,b.. .A C s . , , * ct.

- - -

5 . au .. .. . I CF C., T. ., RY .I S a a.U,..l ,,5,6,..4. ,,,,,, . ,. .. . . Y . I -: :: ..,n. , . . - *.. . : 2. . .

.u.s:5 (3.i.2.8) ........4.e.-.....w . 3.~l s-
- - . .

.

. . .
.

.

The interfaca hat.een both types is dasig.ed f:r ! cad
. , . . . . . .

3
i.

~ pr:cuced by totn :ty;es .of structuras. !n accition,'. . . .
. ~ all acn-catagery I structures are ;r: viced f:r such

that 1) e:11aose will not strike a Catseery I structure.-

(. or { collapse impact will not impair integrity of impacted
.

! 27 -
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s tructure, orbn-Cate;ory I structures are*att:Orv ? !

{cesicned anc anei nec to Catec:ry I standards.f-
~. "'
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S. TI!'E :4!STOFY/2ESPO.''SE SoECT;UM FES.30* SE CC"PAFISfM 3.7.2.!?) 3.'I 'I

'esults of rodal ti. e history and redal res;:ns(e spectra
. -- analysis are c:r;ared at selected points as a rethods 0 * 7 -" I

'

check for ecuivaiency,,

i
or --

-

SNESSAs '

_be _ v ( *./ % hv d., ., M Tw L.Iv. d, h.4 b[[d-[. 4 ce *-E.-!

{ -^t Q.s e< 0. p. t*. ?. : ,% _ d}, 3.IV^*'.N.Ob's .
t , . .

a i r
T.

3 PEE CT.FFO::E.'!T EAR''HOUAXE STonCTUo AL RES Ot'SE e*0cEDUSES (2.7.2.T) 3 [7-C -
'"nen res:Orse s;ectra method is used, the raxiru.7 structural
res:Onse cue to each of the t.*ree c: :c amts is obtained as
the scuare root of the sum of the scuares of the naxinur'
codf rectional rescense

- or -
| If the ti e histsry . athod is usad, eitrar the rari. u.a.

res:ense due to each of three cc ;0nents is chtained and
c::-bined as indicated erevicusly or the three cor:ce.ents
are added alcebraically at each tire ster.

- or -
--

ee-70's a' r, 1 o

h b w w%w |r k . u d[x 3k
'"' . .

'

I [d

I'. .9n:RAL F:E00E!!CIES, 'E! POP'SE LCA05 AND PELATED DATA (OL) (3.7.2.2) 3e'"I-28
A su: r.ary is cr:vided f:r re;rasentative Catecsry I
structures of natural frecuencies, mode sha:es and redal
responses. Tire histories are ;rovided for cafer plant
ecuf prant elevations and points of sur ort.I2' N|

. -

a M - 2. 4- % 2, /7 - 3,7-33- i n.
1

t-
-

,
. .,

[
. . .

.
.

..
_

.

, .V. l'E3005 FOR CATEGOPY I CAF SEISFIC Ai%.''il5 (3;7.2.13) .3. .~7 - 7
-

'
- A finite elarent analysis procedure -hich accounts for tire

! histery of forces, behavior of soils 'anC evaluation 'of-
d' for ation is used.e, - -

.-

----
.. .o r . . . .. . .,..

The cethod of Feed, Lee and Idriss .is. r:.,.. ;' .r - e.

.

cye. , . _ . s.
.

- -.. . ......... ....

: ... . . . . . . . . .
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. Ws
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.-
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.c i. r. - ' .* *; 1. 7 .1 c : * cu t. (- .g;;o .cy.c.7;.v .gu3, yc r .e .*
.. . .... . . .

.

f, 1e r e.u , C e. ..,.. v. .e t 3 f,.: i r,n. ., l e.e .r, ( ., . 7. .,. 1 ) 3.7 C )e... 4 ..s . ..

The crocedures of 3.7.2 are acclied as indicated in 3.7.2, )

(- itrs A. C, O, E F
- or - I

.e . .e .e . P: e

': . . 1. - 5.1 4 37-63
'

f. *

l.epy.v.u=x % b
0

s
s

.- . ,':.:1.c_..,S (3.. . 3, $ 1e,.
- . ~

. . . : .. . . t. g. . . .g... .

.s .- ..
..

v. .w-::. i.:.:.

j Se SIE and five CSE are assu. ed ith the c.u-ter of
raxirus stress cycles cbtained fes a ti e histcry of.

: tar. sec:nds sinirum durati:n ecual to a .-infra.? cf
tan raxirur: stress cycles

or --

SVE.'iA D
C- 2, % D.I. l. 'd v 1h

*

.

)i
-

* S *8- LL.4 a do C L /: 1 . W 9 TC .8
! 5.7-10C. :20 E0troES mo naLYTIC2], .90{1,IMF (3,7,3,3)

; ne :r:cedures of 3.7.2 are acclied as indicated in 3.7.2
. , ita s I, J. K L
! or ..

: SFi! SAP.

: - Me d' r hb
18

~ II0. TY"*!*IC CMA? ACTE?ISTICS OF SL'ESYSTE"S (3.7.3.a)
Fundarental frecuancy of s@systes is c:ntrolled to be
:-eater than tsi:e cr-less than cr.e.'ealf the de-inant
frecuency of su: crtinc system '-'

- :s t' -ro # - 14 A. h t- 1.1. 'Z. ,1
.

bdA as Um $$ SOH.T.~1 N [.C A~NG''5. G 'ow.!* ~ ..

-.. ..

E. .iOUIV.3Lyi STATIC LCAD ."ET' ann I' 7 ' ei ~ ,'t. l.- I!_ _ . . .

hstification is crevided that systy can be re.resa?. tid-ty
! sir:1e rodel and c:nsertative results are creduced-in tares

-|,

. . : . ,. . . ,1 .; ..... ~.-:e- .

_ -. .

s . in'd. e. . ' . . I.i.'E.E :. . .' :.:. 2 '
! The rethed acccun'ts fo'd relativ't rotion between all ,cints

-

.'.:.0f s tructurni res;;ccs.e.' :
. -

. --+ ; ; , _; . . . . . . . .

'

.>a; .; . .
.a

.

-

. . .
.gng __ -- - ..

, _,

.a 'act:r of 1.5-ti .rnlied-t: a: frieble ficce resc.cno - - - -

'siectra cc a- lessai Vact:r justiff ed
. .

* ~

. ~.. '
~

..y._. . . .'-
.

s A .! C . . . ,-- -- - -.

.e. .. . e . 7 -. :.:.eiur. ,

e _ .. _ f. v W M bid,M 3DM Nh ',
. em..__ . , - ., . f
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"-, s.r . . ... . . ,.
,,

: : pc:t. .?.:sc s:9 .:.: O l.*> :', c .' .a ;t t c.m,sg. .s . .: .:.1. r . .s; tm. 7.,.c.) 3 '7~ll.. . . . . .

The procedures of 3.7.2 are a: lied as indicated in 3.7.2,-

( ite L
cr --

C* 3. C u .s . : . .t.oi..t..,= .3r
.. ,

_k. . . . J s 3h
g . -

-

.

G. :T AL PES.:GNSE CC!'5It'ATIG!! 7700ECt2E5 (3.7.3.7) 3M-C
The :r::s ces of 3. 7.2 a. e a:;1ied as indicated 'n 2. 7.2,
ith. G

- or =
. . . 7 e. .: 4 , .evr. e. .e;::

h .3P I. **J'' 8

\\

. H. :: It'G . ?!; LYSIS F:0CE0!':ES (3.7.3.F) y' / T
.-

me ;recacuras cf 3.7.2 are a:olted as tr. dica:t: in 3. 7.2, -

.

itrs A, C, O. E, F (dyna-ic analysis) *

or --

The crocedures of 3.7.3 are a:clied as indica'ed in 2.7.2,
i t .m E

- cr -
.cc-T:o-1, SVESSAC
A-W...J u 5D W , Q cf -).'7, L t."2.,

| -

( .. tc
. .

!. t%TIPLY SU?.c0FTED SUBSYSTD' D:0CEDUPES (3.7.3.?) 3 ""["O
n up;er beund envelo;e of all individual sue: Ort point

response stectra or, for raltiole su::cets on a sincia syste,
tre srst ficce res;cese spec rte 'r.- a set of '4cr rese: se
scectra ontained at varhus 'loors is earleyed to be acciied
at all sucrer: :oints. :n a?diti n -he .est unfavorahle '

,

-- '' eat 4r c' -v.itive%. r; , crt e '-t dis:ince ents is,

g su erir,: s ed. -

*

or --

Tire Mst: ries of all supcorts point rotiens can he asolied
directly and s fru]ja".1:usly.

I ' or: ' .
.

-

'r'-70s.2 r*
i e 'P b ..1

.~

% SF_,,A.m 3D,#. d b d N M ]. ' " '
: . -- .

'

'
-

-

-

N*Ii
- . . . .

, ... . ....
. . , . , . .,

,

. . - - d.- 1.
. .

v. . t : <.tc.p;L .eFF:.C". . O.e e.r.r.e.u i .'C .";.t..e.:S (.2../ . ' .11 ):. .' '.
J' . i - _ '

- 3 ~ ~ '
-. .

.
..

i If the torsionz1:ef'ect of ec:entr.ic;1ss-is sQnificant . .;.-- + - -- -*

the . ass and 'its(ec sntr' city 1N dndbdad in. ' e : : del .'
-

(Critaria f r " significance" .' dged :n cass-by-case basis.) ,

- - - - -
'

--;or +:.: . ;.: ~ -
. .
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. . . .
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L. "Po!O PIPIT!G 20 Tie:!:ELS (3.7.3.12) '2 M- N~ ~ ~

Pe initial effects due to eart5cuales are corsicerad on'

:Pe analysis usine the procedu.es esta.kiished in "runta.entals
of Earthcua' e Engineering" or ':es: ark 's :a:er on " Ear-bcuaker
Fese:nse Analysis of teactor Structures" in ?!E and D, vol .

- 20, pp. 30.3-322.
and --

The static resis ance of surrounding scil is c:nsic:ered
using ".' ears on Elastic Foundation"

and -*
-

The effects of local soil archirg and settle ent are c:nsidered.a

or -. -

me 4 e-

b.7cp.M.::eAohSd 8,, M hiSc dI'
.I:

--

s p
,

- t' . If3TE3t.CTInt' 0F CATE90cY ! .aFD F0F-C.1TI~97Y I P!:I''F- (3.7.3.13) 3. '"I-- I LL
?!on-Category I piping is casigned to be isola:ad fer
Cate; cry I picing or analy:ec acccrdirg to Catecory I
sefsric critaria.

'

;
or --

sa:< o'

SC$p' Cow D,6 N-Ev9 d.
.-

.

M. CFITE.o!A FOP SEIFFIC A"ALYSIS OF P.E.aCTCD INTEFALS (2.7.2.id b J-N
Oynaric analysis is reioyed with r:cedures ecuivalent to
ir:se establisted for seisnic systes. ''he trees cc ecnents

,

; of earthcuake rotien are c:csidered in a ranner analog:us to
that ,ps2d for seis-ic systrs,

i Oif N YD9 MW- t-Oe o R I- M ( . ..

E

.
. .

- .
. . . . ..

'

O. OYt!APlc At ALYSIS 0*PPING SYNTFESIS FRCCE0d735 (3.7.3.15) I . ~2 - 5~
The cc:cedures of 3.7.2 are snolied.as indicated in 2.7.2,
Iten H

'

' . . .t ., . .,.

. . m} . . ' .*. t r 1 - = -.n

or - --

- . 5C-T00-4 SPESSAP . y
Ym '& \. e-l'' W.A t6. :. .

'

,-
'.

,

.

. --- -

. ,

d DM, ,V c M 2h d -h. M . ....
.

. ..M 3 'I..I.3 ... . .... ,. .
) . .. . .

_ . _ . .
'

*
s .

.a . y h .: t. . .
.. ...... t. ... . .c. r .,..-- , .. . . -

,.
N .,

t.';-
. .

, , . . .|
. .

.
.

- : . :; ; .. . . ._ -

(*
. . - -

'

. .d-s

t

!

! %9
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<!CT !C.'! 3. 7. 3 SE!!MIC I*:57:U"ENTaT10N

.

A. ADMEF*MCE TO E.GU.. LATA:. Y G.U.IOE 1.12 (3.7.A.1) ~6 .~7- 15
z- _. . - - - .

.re sais.ic instrurent'asion is
.

hp A,s .s.;ance witn
- - - , ,

in

- AEC 3G 1.12. P4~% i l*:h ,

or .. _

Ct CC;c

N s u s..J L. l.s.-:..c'|v 3 t_
^"

. .

|t

!. .!"ST:p'i"7 t.n:ATIr/t A!O DESC;!?TI J! (C7) (3.7.3.2) 3 %If
A triaxial tire history ac:elecrash will re irstalled in the
free field or on the contain ent foundation; a seisric switch
with c:ntrol rc::. readout will re installed en the contain. ent
foundation or free field; a triaxial resconse s:ecteur recorder
with re ete control rom rendeut will be installed on the
centain ant fcundation; and, in addi:ica, adfittenal
instruranta:icn will be provicec at otner icca .icns.

- or - .

SWESSAP

,

/ t"- * i .''

C. ' SE!!PIC I"ST:L'i'EFTATION ?LAN (CL) (3.7.4.2) **'''~i-4 N
.

A de ailed plan that includes a descriotion of instrurentation

( locatic..s anc how these locatiens are related to cc:Nt ,

vibra::,ry rotion is :r:vided.
( - or -

SNESSAR

'

0. 0?E?ATC9 .MOTIFICATION (3.7.4.3) O '7 - M
The seismic switch located on the fcundatien of the containrant;

' is connected to event indicatcrs in the control recr in such a
.

ranner -hat a signal is given when the preset threF Td level9
; (C?E) acceleratien) is exceeded ~.: p . ~. .
! - and - ; c : .-

The triaxial tice history renitor will readcut :ea's acceleratien , ....-
' - '

! . in the c:ntrol rom
' - -' ' ''''

. and - -- -

The res ense spectrum recorder will readout vaf6es 'at discrete .. . .. - - - -' -

-

! frecusncies
' ~" '-

-

~ ~ ~ '

.
- --

"

|-
' ,1 ' " ''

. or - . -

[. . d *- 7y - 4~i M !' '
Z_. . g- -- gg- - - - - -

,e g e
.n. .

- .:.~ .
.

..

4 *. .

. g

I 4

e %

e .
.
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_ f. . w- --
.

- -
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~ -. u, . . ~ - . . .a . g. .

I. , . , .4 . . . . , , k
.

I .' - . - - -

t;-- - a v.= m ..a
. o.3

. . , x.
'-

, ; ,
'

. , , . ;- m-3
*

c. r. .- . . .. , .s . . Ci .. .,. : . r. C.m. . .- . . . . y i ..
. . . . . . . . . . . .

*
/

( A. C.1NTA:':''.Es7 GEria.AL riSC?i??!CN (3.2.1.1) 5. 6 - | t ',
( The description includes piir.s ar.d sectiers of Ps-

(' c:ntait int and adjacent and ajoinino s:r., :ures,-

sys .6 5 and cc ;: . arts; dettils of the tisi star; ant'.

de tails of the c: . tat. int 311 a.-d d: is. .

' - or -

! SvF55A?,.=C-TO?-5
.

. P& n*=.*#T & Nir a tJ m ? Cfr.1 n t; ' .'. t *.w [* ( J/ '/ . :.c.' ,.
/* -

t. i A ~'Len:: v: . ty . :*< ra..:.s n:: +:. u..:: .. e . . . i~~ . :

.
i

.
. g - r._,. - - -,.. 0 .e-- I . .....p.... 6:.e...d 2... -

e ,. r..- s :. s.....- 5 , .c.:..?,. . . y..e. .i m -a w.. .e...
are foli: wine are e- * ved: f ---

' ACI/AS?'E 35'; SG 1.1 1.15 1.18 1.19 1.25 1.95.
- c c - < --v. . y _ fg_ ,.. s t...,. ... ,

.

. a .5,,. R .

.
M J u 2 4 u s.- ' ,A CZ 3 T* 6 n' '

*<4?JM ,%f,.SA.J ' .!a a. f. . ., /. Cn A en s, u .

C. LNPS AFD LOAOING C^M5 ttaTICNS (2.P.I.21 3. 9 %
The Icar's and leadine cc-hira:iens are as t +ci"=*d fa

_

AC!-358.Ehere o:s:-w./. f'cccine is a :as t;n c:nsidera:icn # j

G.C0 - 1.0L * 1.Cieco is alse ac:if ed '-{---|
- or -

.c. .c.- e .o... e e .
C . ,.-y3g ('77 7 hw aA F '46 Affu n T cf f M**

C. f:*." .g*'- cy-
s

. . v

* f. ' e

.

D. DESICF AND ANALYSIS FPOCEDl'2E5 (2.7.1. A) 32-7
Tr.s desien and analysis e ocedures are as established in
ACI-A5"E 359 Article CC-3000, w.wh.*- 14 rs- %CoMMDtpA3, g.g { - or - x ._

F:r .'cundary cenditices usinc 'eunda tion 'inite eie ents, a .

. 'further ex:ansicn wcuid not af fect results by :re than
fifteen (15 r.er:ent). For b:undary c:ndi:icns not usine . ~ . .

\fcundaticn finite ele. snts, the fcEndation slab is usad' as a ' d "- I

boundary with'acpresciate soil s:rino rt:rasentation. .

Tne effects of non-exisyr stric icads such as these induced .

',
.-

by .iind, t:rnado, earthcuakes and of:e ru::are are c:nsicered. - '

Fce locali:ed and transient ionds, the everall behavior
.

| is datar if ned firs.t and the locali:ed icad is suterfrposed. . . .
! ' .

!
'

For creip, shrinkte.e .and.cgckine, ac:retriate pr:cadures . .m / .

a re empicyed. * **

,
''

j . For c:r puter. ;r:grars, .t.5 e pr:;r19.f s a recogr.i:sd cc: graal. . _ . ..

,'
' or the ;r:gran bas haan chec'end agains: a rece;nt:ed r:crar;;~

or it das been va14da'd acainst c:stsical- seiuticns c'd ex:eci -- ----
I rental tests ard a su :.ary cc.*:ariscn cf all valida:f:ns are

crevided. - - - - - - -

' or taneential shear ths pr:visiens of Article CC-2r00.'
F

.are applied.
.

.

%w w"
33 ..,

..

. .

.

,, _,



., - . .

. .
.. .f.' . ' .- .4

. ,
..,m . .m, ,, y-

. ~ * _ .- -s.~. y

. ~ . ~ . . .
. .,- , , . , - , . - .-.. .w,:....

:.g a.. . m. . s.,..~..t- ., y -

,. A
,, s.. _-g _.

e
,

. , , . , - - :.

1
|

*

P OPysical t aterial ...-::arties variatiens, uc er and
'crer >cun' Vaiuts art us&^.
3r thickened :!natrAticNs, Iccal effect Considerations a?nIV.7

For steel liter and anc' ces, CC-2.W, aeolies.'

For steel penetrations, secticn !:E teclies. ,
.

- or - i
,

:....e -. - -. .. : . r
. ff W % A6MS O

F#-7 A j- $ b~l j --| f'4 < ~ $ /* 'y Sh 9#$F.'t b Cd"2-)

,,....6.-.. .-;,...,. C . ...,. b. , , :s, 3, 3 -c4-., - . . . . . . ..
. . o. i. ..u 4 . .. . . ....

p; ice contain ent shall acce:tance, the s .. ess and strain firi sy tre in acccedance with CC-2aCC previsions, excent trat for
section CC-2411.5, the tangential shear stress carried by-===
cencrete, V , is limited to 40 esi and 60 osi for the 7th and
ith cc.-binaTicns of Table CC-32CC-1.

- and -
:r liner slant acce: ance, tre s ess and strain allevaMes:

of Tables CC-3700-1 and CC-3700-2 are applied. .
- or - 4 -

v* vi ue: -t. -4 cove ' :r'
SWESSA:, =C-700-5 y/ W bedN.

A-C t -312 ~7UG w
*/

..;- s..at.e. , n.o. se .t 7v e.ne . ni :nn CMC. Mir?'4n.*1 7.:r W I""F.C ( t . ? .1. " 3' I' N: .
- - -,

.e . aterial prcvisiens c' article C -;CaC " .ac!-2ce are
' (. haine folicwed. The c:.ast uctice and cuality centrol :rc-
( visiens of ACI-253 are beine fclie.wed.

~ or -
c.'ie..c e a or.

WM kP-.T WS

- e.m pe..epu r r.e. en:v e. n.e.ane r. a . . . . ? $ 3. N o..

G. 7:c . 5. r: w ...

The provisions of Article CC FCC" of A'*-7-~ are bein:
fo11 wed as auc ent by.tre. cc:visiens of :C- 1.19. Fo r

. ..22. ..a 2.c.eii.cnceprestressed containrents ..c

re:uirs: ents of :G 1.35 (uncr:uted tendocs) er 701.
! (greuted tendens) are folic.4ac as ca . c a e..

i m e- - :,

| I'.235AF, 3C-TCP-5A) p'3
..EL4 6w1. M S M

-
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^ raral infer aticn :ertainine to the centair. ent-e
~

s.'til is cc:vided n.(1) the httom of the steel
_

{. -

c ntai...snt, (2) the-cylindrical all, (2) ::e~__ .
.

. bre of the steel shell and (4) cifor penetra-%s;
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'F. ACCI.:7AFLI C00% .57Ar0A;05 ;J:hs;!c'.:ICAT CNS (3.P.2.2)'
' ##
'

,' 'o fuMic:idtWE cf ..a ASP,E %ction III Oivisic91 and'
,

'?nulatory c.uide 1.57 are e.~ple;ved. ,%
~ s -'

w
,

y
,

,
-

.
.

,-, ..

' /;- .,; ..~ s- s

?,. r .y 3. / /, ,
,

,

, , ' , . ._

*
.- ,,

_ , , , , , , .p. - -

.
, .s

. - . . , . r,..

' C. DAC549')f0A06fG,COM!y:Ici:s (3.P.2.2) / j, '

,,

7 e * leads'tre as s:eci#ied in 54secticn ?:E, fe:-ion III! --'

of the ASPE' Ccde and R.rv 1.57. Tie Iced c:::-binatietV
''{ easicyed are: t(1) C 4 ogifj 2) 0R+T o , (2) 04 i~ s s(="'

'f.1)C-L'I,%R,+P,+E';(7)C.4+T,+3,,Pj.E';(8)
'core .s - oa -

'

,-

'
-

0 R +7 'P '7 +Y +Y Y +E ' ; ~a nd _ ( 9 ) O R+ FR, +E
, .,

..' a a a .. r jm <
., ,

.

.

:: : . < <*
.. in '., ?, p* , , ,

, r_- _

r

,,. d * _,

Se
^'" |" * s - -

' O. ,1 OESIGN ANDiA' ALYSIS FPOCEDURES (3.S.2.4) . -
4 ~

Tre design ,and' analysis pr:ceduretare indicated as ini -
'

-

- ;
th crticle, -f:E-3000 o'f the AS'E'Coce,5.tet'en

c: oliance-M''I aptf 8.G.1.57III Div(sion S;ecific te 4t.arit.offf,

5
.

' ,! ~ axisy etric trid ndn-nis r c. etric 7ead! And.. ten' cant',of~

transient and loca.lf;ed loacs'is tidicated." Cc uter c:ves,

%.
.

,us ed in the analysis ar.e ces'cribed..i.nd. indicated.' ,
- :- s' ,1 . t.y -

.,e
,

<

| y~, . e. ,s. m....g . : ...' '
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a .: --. ... ..a - ,
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9 .. . . s. . a u,-d.*'
.

'~ _ " ' . ,
,

* -
". l.
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"yit5 Sybsection ':E, Sectien III cr the' Ast!';cte .
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2 ."iTE:!:LS, OUALITY CO GOL A :D S:EC*AL C0!!ST:UCTIon TEC.Mt'liUES"

('.?.2"). .

The crevisicr.s of Article NE.2000 of t: e AS 'E Ccde Section !!:
Division 1 are felic.,ed and the 0/A cec rar is in accorcance
., i ta Articles ::E.*::0 and .*.I-5000 of the AS"E Cete Section III
'ivision 1 S'.ecial ccestr.,ction technicues used are discussed

'
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_S i_!L 02 CC O!!! CC-M::ci"is
-

' r- A. n:SC?!? TION CF INTE?NAL ST:UCT!.tRES (3.P.3.1) 3.Sd |.

'( For P'e2 dry cor.tainrents the descriotion includes'

reactse su crts, stat. ce ara::r su ;;r s, react:r
c:: ant pu-a su:p rts, pri try and se: r.dary shield

-

.

walls, floors and colar crane structares. For :v:: -

! ice condensor contain.7nts the description includes, -

i in addition, :: e divider barrier and ice c:ndenser. For
I'J: c:r.tain. sets r e des:ri;ti:n ir.:* : des f ! cry-all .-

wair-all, ref;alir.; ; col, creratin f*cce, reacter and.

t recirculat:ry ;u: c su;: sets, enac se ps as al, ranc::r
sheid1 and .-iscalianeous olatforts..

- or --

SWESSAR ,

.

.

3 F-%
B. APDLICAPLE CDCES, ST;tfCA705 A"O SPECIFICATIONS (2.8.3.2)*

,

The fo11cwing are a cloyed:-

ACI 318; ACI 359; AS"E Ft:FV Cede, Secticn I!!, "ivision 1
Subsections .vE and NF; AISC Specifications; A."SI f!d5.2.5;
RG 1.10; ?G 1.15; RG 1.!!.

- cr -

$LbU:&p E 3 , V . (o < *E- h M - (n o 43 3 .Sl '1D
cy:ee

,

t - 1,

C. LNDS A.'10 LCAff COM INATIONS (3.8.3.3) % .Sul,5sh 4.74 3' b
Except for dividar-barriar and. ice-c:ndensar eierents of
7 Rs, the drywell of FHP !' ark !!! centair: ents, and itnear

. steel supcsrts 'of the react:r coolant syste, the follcwinc-
,

.,
: ,: s - apply:

Serif ce lead Conditions:.

(SI -

| C:ncre e anc Steel for 950: -
.

0+L, 0+LTE a53, if thah al stress is ; resent, II.355-C:rcrete)
(1.foc-S t eel ) -

O'L'To + PO', O'L+To + Po + E
Concrete for 050: (I.8 ) ,

1.10 + 1.7L , 1. 40 + 1.7L. + 1.9E ' . .
, ,

| and there ther al stress 11.5resant; ("I . f. . . ..

r (.75 (1. 40 + 1. 7L + 1. 7To + .1. 70 ?o )
''

! (.75 (1. 4D + 1. 7L + 1.9 E .'+ 1. 77o.. .*...1_. 7'.o 1 . . . . ~ . . . . .,. l
~

.

.-
-

, .

Staal for Plastic Cesien: .

'

i 1. 70 + 1'. 7L , 1. 70' + 1 ' 7L'. C1. c - -

.

I and ' hara' ther al stress is *;iisant::' ' (Y) .n-:
. ;:;.-~| 1.3 (C-L.+ To + Po) - . . . . .

1.2-(C't-+ E*7o + Fo) :
' '

. . ,

iFact: red Le ad C::ndi ti:ns: - '. ''

5tael for '.eSa (1.65)
'

3
0+L+7o,Po+E', C+L+Ta+Ra,Pa,

.

's
*[
..ye

l

!- ..

-. .... ..

*r1,,
'

% , , + y.
- a_|,__.

,v-



, _ . . . .
. s - --

.

,, ,,

g.3. ._ .. ,

~ -- - -
- ;;.

'

v;..-.a . . :.g_ ~ ' - . , .- -5 . .. . 3; t - ,._ . _ . ., .;.., -

.
. v . a; . , ,--

.

I
. -.

,- - ...

.

.

O'L'~a-85+?a- Y + F
0+L+7a +7a +7a- Y + E'* *

Steel for Plastic resign and concrete for USP: II.75)
(.9Y)*

D+L+Tc+Fe+E ', 0+L+Ta + #a + 1. 5Fa ,
.

P FL+Ta-1.25 Pa + Y + 1.25 E, _

0+L+Ta+Fa-?a + Y + e''t
~ For the divider barrier and " ark III drywell the loads,'

,

i
lo6d cc:binations and stress it''ts of CC-3C."S acoly.

t For ice c0ndansar ele: ents t.be '31': wine a::!v:
Se-vice L: 1d Ccnfiticas: (5'

i- $ teel for '.'SD:,

1 04 . C'L+E
'. Steel for Plastic Desian: (U
f 1. 70 - 1. 7L , 1. 70'+1. 7L+1. 7 E

Steel for test verification: Ic)=

! 1. 90 +1. 9L+1. 9 E
t~nere themal stresses are present, trer
procedures of !!F-3221.1 are acoit ed.

,

t .-
1

.-

i F. " ATE?IALS CUALITY C0ttTPOL AA'O SPECIAL COPSTPUCTION TECF?lICl'ES 3.8-kli (3.8.a.5)C:moliance with ACI 312-71 for concrete, AISC-69 'or
.

steel, ASPE tiF for linear suo: orts (Catecery I cc-conents),I

.I At'S1 ::45.2.5 for general cuality c:ntrol, and ACI-259
for reparing har 'aelding.

.

- or -
SPeceAR-

| .- M *o=4 3. g , I, G
.

i
:
I
; G. TESTI'lG D'O I"SE3V!CE SUPVEILLA?lCE (3.F. A.7)

3,9-fl

g d o s;ecific recuire e q
i
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SECTIC: 3.8.5 FOU:sf'ATIO!:S
.S1

- A. DitCRIPTICri 0F FOUNDATIC::S (3.8.5.1) J . ? -I~i#

For foundations, the descriptive inf:r ati:n c:esists,

ev I f:unta:fon.

cf plans and secticns 'or each Cate:c/ati:-s.:
ard . ethed of sectrati:n tat .aen f:Ur 7:e c:ntain.ar-

!
"

tase slah, the ghnaral arrar.;a ant and . a:Fec c' shear transfiP
| ' is described.-' ~--

[ -

- or -
e,::c e;p "' ' ' h " . (w'

,W 3.9 *52-3: t< u '.,,e . . . -I5 ?.: . 'o :.: .. . .
.

5 -5-h.ud.6tA,vr(,51.da.01.@dsiMe..
'

s v v> hS ~5.

! 2. APPLICABLE CDCES, STA':0.17DS AMP SPECIFIC.S!!CNS (3.2.5.2)
The fo11cwing are emsicyed:'

ACI 318, ACI 359; ASPE PSPV Code, Section III, i'iv 1, Susecticns**

ri and NF; AISC; AtiSI t!at.2.5; RG 1.10; :" i.15 FG 1.55* *

-|- . or .
SpectAP .

.

$Es.db'm S.%.).l E-vCo M ia d g'.,[H +,, ),
;

.

2.A ;

T. e C%u-a tl Yb-@N
u 3 ca.3. t 6*

t'%f- T. GI/ e.s M ei '

: is 3 - S . u .').,, iv

C. LOADS #D LOAD CGPSINATIoHS (3.P.S'.3) 385"T
,

Lead c:3binations and stress lirits of 3.6.4 a::ty. g, g g
-

*editional lead cxbinaticns of slicine and evarturnine are
-

,f Slidine OveMurnine Fleatatinri
0 + H + ~ , 0 + H +'J , 1.5 1.5

.
-

0+H+E', 0+H+W* 1.1 I.1 -

b\ r-1.5-

0+F' - -

M,a N-

. or .

/M;,peyget
!

1. s . < . 2 c.,x a-

~
. ~ 3 , E , r. omv CaAI. (Tm ch.ve.siei, , -

6: .
' ' 3.T.iPi
, D. DESIG?! 20 ANALYSIS FPOCICURES (3.8.5. A)

.*

For cencrete struct::res, ACI 312-71 is utilized. For - fd ' N-2 '
steel structures AISC specificati:ns ars utt1Hed'.m'

'._

- or -'
.

twESSAR
..

' (.,h e h 't .0 BI C, C # la Ji '

,. :,f ~ 3(e.+ b *. /Is.4 % r f t e'
'

: --9e Q w A 3c,j
M:A 4.1.v.4 6 o % C.d.f m.o h u ..-

.

:-
- .

Suol4 OVf.S.Tu A gr
ST:UCTURAL ACCE?T.ailCE cpl {i!?!A (3.8.5.51 8D'p1 - ,

.
- 7604. 3.k- M S.P .e ,-

E.- '

M' ig i _-

:The limits tabulated opposita the load ecultiens?- g'
- .

ac:1y. . .

i . o r_ .- . . .. . . . .

~.. . .

114.f '. Ff. 3 .s i 3.T.e... .. I4.Idi 3,h2t.lSWESSAP
*

d .T ',M mF.,n
)

- i i .,

L ML, A,.2s-S e , T& s.t- 2.u.
,

-
- ,

..

R& _ .n -'

j
, *

,

:. - . , - . - .. .._. . , , ,.

- . . _
. ,. - -. _.-. ,.. -, -

. ~ . . . , - . .- - . . - _ - _ , -_
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I F. PATEP!!LS, ol!ALITY CONTROL P!D SPECI AL CCNST:UCTIGN TECW'IDDES ] *E E 1'

(3.8 ' *) .

^

= aro--# - ** f- tu Cet-rx I conui=en:
:C structures are applied for c:ntainrant rase slah. fio

special aces;tance standards apply to others.
* {' - , , , -

- SviSSAP. _

;

! W^ %
& .

[Qf- - - < . h, f.* .tij a*T.7 c A\ t t *)Abt ) - ~ .sw , ,,v ~~'

}3
;

} Fact:rtd tend Cencitiers.
! \ stee n oT T 3: (1. n) y f"I

.i 0+L+E ' , 0+L+Pa , 0 +L+Pa+E ' (1.65)i s Steel for Plastic Desian: (Y)
|* N- 1. 30+ 1. 3L + 1.3E ' ,1. 20+1. 3L+1. 3Fa ,*

1.2D + 1.2L + 1.2Pa*1.2E'
-

Steel for test verification: (C)*
'*

1.4D'1.4L + 1.aE' , 1.40+1. AL+1. AP a
e
i 'l. 1.30 + 1.3L + 1.JPa + 1.3E'

For reactor coolant linear steel supp * i, the followine
.

apply: II.init of X111-1100, 27 1
'

*

For PSD;
,- CeE (X 1.01, 0+L+E' (X 1.e), D+L+E' + Pa - Y (Y 1.6)

(.011.

For Plastic Cesien:*

1 1.7 (C+L+E)

!
1.3 (0*L+F')
1.0 (D+L+E' + Pa + Y)

.

or .
.

.

S'ilSSAR
..

:

3*b 9
D. CESIGN AND A"ALYSIS Po0CEDilPES (3.8.3.a)

For PWP Ory Containrents the design and analysis procedures.

j' for linear reactor coolant supoorts are in accordance with-

The prirary shield wall, sac:ndary shield
i

'

kbsection NF.
wall, other interior structures and the reactor cavity ~

5

i design and analysis procedures are in accordance with a'
ACI 318-71,(j For Pt:R ice-condansar divider harriers and M**> drywells,-

desicn and analysis procedures are in ac::rdance with .

- these delineated in section CC-3000 of .aCI-359 for cencrete., ..

? - ele ents and. subsection NE for steel eie ents. For cP8 'i ." ''

steel dry .111 elecents the desfcn and analysis accestance .; -- ,

~'.
.

criteria of Sectiom a.M.2 apply. -

* ,

,. . ... . o r . . " . s '. *. 2.
. *- .

$;555;p _ . . -* -
~*

,, W s m ' W, JL
'

IM fk rMm - .

c

PP'P-T[C M-T69 L d Sc1Py'lfr
.L a0 .-

. . ,

, *

*.,4,-
*e

. . .. .
. . . , .

. . , , . . . .
.. . . . . . ...

, . - - ,, . - - - - - - - . , , - ,< . --.
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f.
',
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-
-- . ~ . .. e'

g. * ;-:. .- .. : . .. . a _ .., . .; ' _ . - .;
, * $ * !.) 9~ -

E. ST 'JCTL'52L ACC.iPT*NCE CPITE2!A (3.E.3.5) __ /
1:ith the ex:ection of the divider-.'arrier and ice c:ndenser

( ele ents of S';P c ntair. rents; the drywell of the * ark III;
and the linear steel sueports of the reacter coolant syster;

(I " the stress limits tabulate :::osite the load e:uaticns a::ly
. S ' Pare s = the ac:vired sectica strsneth tase! cn FSM alicwabl$*

..

.
- of ACI-318 and the AISC s acifications, Far: I; If = t'e

.i - re:vired section ulti. ate strencth, Y = the ?!SC s:ecifica-*

! > tion .all wables, : art II, and C + tested colla:se strencth. -

! % , For the ?'.i? divider barrier and SWP dry well, c:ncreta CC-3400
'- X a::ites.

he tre F'.A diviv.er-barrier and IF? c.y .sil stael, hrsecticn: y
*

' I'E a3 plies.;
- or -* *

'*
.c . e. t .e . -

!. S _L%h m ~1. T , fe .T to 3 f/. M. d. ' 3 D
.

-

. -

l'
.

r _. . . _ _ .

MATEPI ALS, Ol'ALITY CONTFOL Mn SPErI AL C.f 5TooCTICP ECFHIMS
-

) : ,, T M.. . > ,
.i.p.1.s,

.

! C:: cliance with ACI 31?-71 for cencrete. AISC-fe eor
i steel, AS"E ?S 'or reactor coolant systr sue cets,
r A:SI :45.2.5 for eeneral cuality c:ntrol and 'CI-2Fs

for reinforcine har weldine. 3. 9 i t. 6
:
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SECTION 3.8.4 OTME7 CATEC-O Y I 57;UCTUPES

c ' $ _ ~e .
t

,

( [.
l

A. OE3 CPI: TION CF OTHER CATEGORY I ST2UCTLRIS (3.d.4.1)
For other Cate:ory I structures the descriotien includes'

f the containrent enclorure building, v2xi14 a rv buildino,-

- '.el sisrage buildin;, centrol buildine, M'are -? 3 it:r
buildire, and ris:el'! eeus Feis-4c cet +r:-v I s- ve: -es. --

; .
%.iaw.".=tyds. - or w a.% w > <n % s i

SWESSAP.
-

-
4

.

.

i
.

3. A::LICAFLE' C00ES, STANOAPOS aHD SFECIFICATIONS (3.3.4.2) g . 8 -SC)f,
! The followino are empic.ved:
i .tCI 318; ACI 358; ASME ESPV Code Section III, Civ. 1

Subsections NE and NF; A!3C; ANSI 45.2.5; QG 1.10; CG I.1 ;*

.

2C 1 c~
F Ybbh 3 3 * (a ,'7 M $r:N kt. Od'di i
*

. t-

.
.

. .

-
,

t
5 I -' 6INC. LC405 4'O LO*O CCt91NATICNS (3.8.4.3)

; The followino load c::binations a;oly'

Service Lead Condi .fons:'

-I Ioncrets ano Steel 'or t SD: (S)
- - - - .

'k 0 +L , C +L+E , 0+L+9
:

.s' and if thernal stress is cresent . (1.?? r ncre'.e' e'

!
V'' 1.5F-steel)'-

F('
-

| ($ .P 0+L + To ' Po , O'L+To+?o+E
.

N3 , ,. I P+L+To+Fo+W'j,

~\ j Concrete for US0;+

sq. 1. A0+1, 1.40+L+1.?E,-,

T 1.AD-1.7L+1.7V
and if thermal stress is present ( '.' )

(.75) (1. AO*1.7L+1.7To+1.7:o)
[ ( . 75 ) (1.10 +1. 7L +1.? !+1. 7To+1. 7:o )
[ ( . 75 ) (1. 40 +1. 7L+1. 7V+1. 7To+1. 7E o )

.Y)(Steel for Plastic Desien: -

g
- 1. 70+1. 7L , 1. 70+1. 7L+1. 7 E,

4
,

i J 1. 70+1. 7L+1. 7W
ractored Load Conditions: -

i
..

O.cF); Steel for wSO: ..t

. '
.

0+L+To+Ro+E' and W ,. 0+LtTa+Ra+Pa; ..yp| ' - -
.

0+L+Ta a+3a+V+E . :- . ? -

.

( ..'. .
Steel for plastic design and- copereta.'oril.'59: . gfl.75)

. ' . .. .

.cY. . .. .- r p. ; ,..
,

.

0.+L'Ia "a,'1.5+a , 31~ !, .1h'..'
-

0+L'To c +E' and Wi,E,..../...# .'..'.. l' _n . -,

o
D+L+Ta+1.25Fa+Y'1. !{.~ .

0+L+Ta+:a+?a+f+E'
.

...
*

. . . .

O O
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Q5. The Tornado Missile Spec:ra does no: fully cc: ply with the curren:

NRC Tornait. Missile criteria. Specifically, the applicant has no: considered-
, , . .

-

the three steel pipe =issiles (3" dia. , 6" dia. ,12" dia.) . Fre: a s: rue: ural
.

point of view, the 12" dia=eter steel pipe controls the design of the concrete
.

, barriers. Therefore, further evalua:1on for this Tc:: ado Missile is required.
f
P

In additien, the applican: should de=enstrace that the vents used to reduce

the differential pressure in other category I structures, are adequate to-

. .

e resist the =issile i= pact.
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Q2. The applicant ,has not established the effectiveuess of the ground-

water well-system. These walls are needed to control the ground water
,

level and prevent soil-ligt. faction. The proposed devacering syste='

should*be categorized in its entirely or in part, as per determination
,

of the system evaluation and geo-science personnel, as Category 7,

; systems and should be designed and constructed to resist the loads of

CBE/SSE and other pertinent soil loads.
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IQ3. Due to settlement and inadequate co=paction in the plant fill area, the,

.

applicant has agree ~d to re-run the seisnic analyses of all Category I.

.

structures in this area. In addition, we require as necessary, the revision
-

of structural analyses of all Category I structures affected.
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Q4. Because of the, strengthening measure to the backfill vich caissons or i

piles, the foundation of structure will be different from that of the original. ;,
i

Such a change vill require a re-run of seismic analysis. f,,,,

The floor response spectra for the diesel generator building vere

generated on the assumptica that the shear wave velocity would not be lower

than 500 FPS. k'e recon: mend that the surveillance of the soil properties
,

be conducted throughout the entire period of consolidation of the building to

verify the validity of this assumption.
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QS. So=e areas of ,the fill =aterial under the Nothern part of the service

water pu=p structure have not been sufficiently ce=pacted. The porties of the
i

structure over the-fill material is being supported by the rest of the structure
-

.
.

founded on natural material through cantilever acticn. A static analysis of
.

the structure by the applicant indicated that the total design loads cannot
:

be supported by the main structure through cantilever action. The corrective
,

action stated in MCAR 24 (issued 9/7/78) Interim Report 6, consist of placing
.

~

pilings under the North vall of the structure.

Two questions regarding this corrective action of concern to NRC should-

'[ be addressed by the applicant. They are listed below. -

(1) The nethod of attaching the corbels by using long longitudinal-

bolts through the .valls would require the bolts to resist bending. This
, ,

is not an effective way of utiliring bolts. Other methods should be considered,

,

and compared.

(2) In the proposed re-analysis of the survice water pu=p structure for

seismic loading, it is not clear how the piling vill be treated. The vertical

'

piling essnot resist horizontal forces unless proper bracing is provided.

Will the piling still be effective to support vertical load af ter an earthquake?
u
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Q6. The reactor vessel support system is under teview because of the failure

oh some anchor bolts under pretension load. A na. design has been proposed.

.
by the applicant. Provide the final design and analysis..
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Q7. In the response to questien 13 of NRC requests regarding plant fill,

the app?.icant has stated that "diffarential sectie=ent primarily induces

additional strain, which is a self-11 siting effect and does not affect the
.3.. ..

ultimate strength ~of the structural members." Additional clarification of . s'

this statement is needed. ,
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Q8. The applicant responses to questions 14, 28, and 29 of NRC request

"regarding the causes of cracks due to settlement of plant fill, the significance
1

of the extent of cracks and the consequences of cracking gives us a better !
.

insight of the existing condition of the category I structures. We further
.

recommend that the following infor nation be given.

Provide the tension field data, if any under the design Icada.

combinations at all crack locations for each Category I structure.

b. Provide analysis to show the limiting tension field condition in

which a crack will not enlarge or propagate.,

*: Show that the existing cracks shall not propagate further due toc.

settlement and inadequate compactica problem.
- d. Show the' corrective plans in regards to the adverse effects of

.

corrosion of the reinforcing bars in the crack areas.
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QII. Because the fill was replaced by other material such as lean concrete in

chse of the aux 1111ary building and the feedvater valve pits, the soil

properties of the foundation material vill be changed. ''e reco=end that the
.

'

new properties of this new foundation material be thoroughly investigatel..

The new soil properties (e.g. damping valves and shear modulus) should be

used in the revised seismic analysis to determine the structural adequacy of
,

; the affected structures. Pertinent soil-structure interaction methods
:

should be used in the revised analysis. Structural analysis should be

conducted using the revised seismic loading and current NRC criteria so
,

f that margins of safety can be determined against current standards. This

analysis should include the effects of settlement and revised load combination,

equations that are' appropriate for the structure.
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'' QI2. Sir.ce a majority of che cantainment d1tsign was ce=pleted by 1973, the
P

; load combinations used and presented in the FSAR do not agree with those in
.,.

' the U.S. Atomic Energy Commission Standard Review Plan (SRP) 3.8.1. Also,
.

*

: the applicant has not demonstrated the destee. of conservation used in tha
i
i midland design, with respect to the load combinations and the related accept-

)- )
..

ance criteria. Is it equivalent to that which would have',resulted if the, ,

'
t
.

j NRC Standard Review Plan Accept.:nce criteria had been used?
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QI3. Since the design of other category I and internal cencrete structurea

sere co=pleted behore 1973, the load co=binations presented in the FSAR are

not in accordance with the current NRC requirements. Specifically, the staff

uses as the Acceptable Reference ACI-349, modified as per Regulatory Guide

(RG) 1.142. The applicant has not demonstrated the degree of censervatis:

used in the midland design, with respect to the 1 cad ccchinatien and the

related acceptance criteria. Is it equivalent to that which would have

resulted if the current NRC acceptance criteria had been used?
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