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i
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Internce pressure estee ud ocluce 8ongduclimod |
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FI <-c w F, ' Fr' of ~ -, Fh v i
:
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F 'F
,

g r |F,7 = Fp
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e ck due 80 greSsu /d 8Caku1|
ff
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L5

j
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f n
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>

(
W=i i+ 100 bd' - I 6 tJi'/r-) [ Ee[ 4 , 256\ 70 0M + 'Z.1 tMV {n
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:
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!
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boet cercee ancth. ',(
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,

T NL fon tudmod tension forces arise [
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For etec.ufar dutcEs , thts porce es easte3 .
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Fy = P A p = P iT D' |
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..----p => ----
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sufported fede,
c> b" b= I s '' or 14 "
'E t" .

C' : '735 25s
_

J

b= .OH76"

l 'l x l'1 ''
,,

(,7 9 5) , 14 N - 'Z O Z.
2% 0 '04786

~

lb xlV

( ~76 5') f IL Y -- 3 4 5
2Sx106 \ .0w78 [

The cle fecdtovi od Se cevtder O th4
o bloavlechf cke0 u frovv1

1.03=_
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( . 0 47d( 2.03) = , 0 37 mc.h,q..
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e
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r

The trc4nsverse tens, Pe stress cd the
center of ttne fecate es,

f vi b~ := l o. s
( e t' ,,..

72 b' /8 C extrapofcded )_=

Et~ IC'
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a

vJ m.
= io.s tze,ro O (.o97s ? _ 3 ess ps,

/ 6' '

IB (2 <lo')(.047BPQ ,. '=

466S f setb
1

fonjetuclmctf .stres3The be esttecdedccm
;
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i
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0') ^ W ff i

e: o s '' <r 3 0 ''
'

,[]" W ['t k , g Y= -122 f
'

[i M NW %|ff i
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p,M = . izz sm ((x ] pga = .itz sin (g j

pce = .03v str (n,g pu = .on s,n (n;) ]
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'

be p o w ,cleen3 LH
The Une orrc canof
('Om > pe '

(dg f(xO' dx\ l4L '=

covvif ubb { v'ovn,The skroavt c a vi be
,

E= L-2 , s t.

E e ~

*

So , for '

A = l b '' nIC
1

L_ = 1 + (h C.i2T-sin (g))}* dx
;

o
,

6= t.4 39y/p'V i

5tvndo/0 ,3
f = 'b O'

!

E ,,=. H . o s v i o " E,g
~

2. 5 73 sto'' |
=

8 = / 51 "
r
;

E = l.lB4 'tp*4 l

The < cEt o's cae,

E.ou- , I 434*IO~" '3.515 ;=
E. g 't . 0 6 s to# \

F. W - 1 164 slo * 4. SS '
=

E g- 't. 57S 11 D*S
,

;
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Knowtaj One cdo of the s iccot as f or
trc4nsverse ancl fongttud tvial dwechorts,the

the los3ttudt vicd stress be adm'cdc.clc.a n

b

( a6 ) ,g .. = "d "5 '**6ss PS=

/ a a1 ) iy ''
''

F = ; 3 6 65 Goa psi=
9. se

The totc,B t ev,siPe go<ce clue to pessure
o bta t vled p rovvi ,es

Fp = (Flag ) A dad

I C'x ir Fp = 032 6 ) { . 0978'x 10 9) = 906b eb

19 "x 19" Fp = ( 643 ) ( .o 47 6 x 14 > 4) = 1160 6h

The tevis,on per b off , enceu chnj pr3ug,
fof eve secEcon dete(mevteb ftovvt,es

Fr = Fo oc P4 <x=
f ' n n

Tb1e (254k 5 Of6 S AVV1fv1C\(L 2 C, G V)

To bee 3.3.1.
:
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1

34 Ev At u A r,os CONDITIONS AND C r21 rE e t A

3, ti. ) A PPL I C A BL E CODES AND b TAN Daft O S

,

h |SI - Coed Fowmec| Steee Destgm E I?e; 6 3

M o vitsc< 0 , I S B S.

TA w/S - Struciwoe w/efdtec, code, [ 12,[ 7] :

J,

bleef, 19 6 3.

Ste<8 Coashucbon Me auc4( [ 12eg 8]A/Sc -

9 *> e cht, o m .
;

kN3)/AsMe 195 0.s - 1960 C Iz f S 3 je

.

f

;

,

3. v.z 5Teesc,Tu Ceiree: A i

<

--

The boet skess aceo a 6ees ctre based on

spe ct(t ecxiton.s , depea dwtke hIsc oc AlsI

ovt ihtc kwess of Se emaienc<f beu3
condecieb. '
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"

f Alst
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The weeds sireagth o hei# be cloecl/ecl

agcuasL AssI cun cl Aws D 1. I spec nf t coin ons.
06 3 chs c ussec} E Rep 6, Pg Il- 333tn Ais i .

Commen tar) , f of comechc! mcdened
eess 0, cat .Ist.ne4 m & cIcness,

tec.nn3
of Lke s heet me4c<2 ts he wntroeemc\ {

i -

fah re. mode. j
.

Ste((eoer stren3% o&Aca>a bles cwe basecl

on A Nsl N50s- 18 00 ,
Pa ra]. 5.10. 3. 3 .

w hic h a m u twiu vn siresc of |specpes
0.S of y eed stress for covvtbunes Accads |
whtc h toctude ibe Sage ShvLdovovt |
Earthc' acs ke, anb O.G o f y e 0cl for Ofe(ahon,,

!

3.4.3 DEFL ECTiON CCITE R f A !

o. % wc M statec de(eeckton o( ste.ffners
,

us basect om hnsI 8 sos - ie so, porq.
,

s.uo.s.n, w hic h spe etpre= (or pecmy i

coaneckons,
!

'te * per foot of spaw , but no more j
% ovt 3/q ",
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The C o cles do not specy < ecd #q ;
.

a -

Ot C Cf /f SS b1 t. 5 LS5 u e , hotuever cs corservedwe

be cle vePope ci p <ovv,C.fIie<ics cc n c, t

cSsuMg(LCM khaf [hctUgf $PG bgf MM[[
O c c cir t.dhe n i,he bodi Et [1EEvi t Lic( .sbC55 !

J ;

L5 CVe/C.OM4 la DCv1C t vi , terLS I he cm v1 c\ L

P " " "'e Si"32''s "O 5"' * d o" Se
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t

23660 '7 2.8 8 - 3096 - / 09 0 = 12 3 6 6 > O !

fecke,ge.
*

.. No '

i

.

|

,
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CALCULATION SHEET

TITLE: kFsPONSF m C_ON CFra N l7 DATE: M Ay 9 L/ PACE: 50

susjecT: A NAtvs /(: sy: A . L". CK: f,M SMT: i @ OF 49
,

t

4.3 b ysTE M H 316- 6 '

;

4.3.1 _ / 7. 5 " O
|
,

5e,o u r - c s rc t<
i

The f orces proclactm3 ension .:n thet
;

.boets c> S e , :

|'
Fr sour =., Frm + F Frp |Tr e

For t he 17. 5" qb d u c { , |

Frm = . oint M [P 20)
tu h e re, |

:MS Mow + Mse,s
i

6 05 + 3 75D / o,3 5 5 en #b= =

,= b7 = . $$ f h in, f bcEh I5

(Pg 18 )F7p = 2_ 7 Eb
<

f

Frmr= . Olv/ ( to,3ss) + 33 + 27 206 Ob '=

The tensi8e stfess on the e nb ccid
boet t5,

pt = Freo" - 206 l 0 73 gs E < 7.0, OOt? fp3,'__

A bel 11
'..OK

- - ' -

- ._ _
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CALCULATION SHEET

RESPONSE -r0 C o N c g e r.; IZ oaTE: M Av $ V pace:TITLE:
si !

susJect: A N ALYSIS BY: A . E CK: /MSHT:. 2 O OF 4 0)
,

Tbe 5 hed frOm tof3 tomo 0 haomeb

osMcl .sheur [ones ts,

fvm 7. M x
_~

15 C 19 3
z_ ( 0 3=

.:: O
nC

,

Fvv 3 0 3 -+ 3 0 z = 40. 4 e b=

,g i.

ITy go, = Fym Sy, = L(Q,L| Q6v

The stress, I ;

i

pv 40.4 , 3 6 7 fs! < 10,000 pst . ', O k
'

=

. II
|
!

OeC4LAS-e b feS5e5 Ofe SO hO v0 , AO v194 C

Eo c. hec k un terencitov, .
['

;

F~L P NG E - C m ec a

For the IL5"d duct v1 s3 stem tf 316- L,,t

the companion cAv1 gees cwe ev,acle ap ;

of LW^ x |Y N !2

6 T2ESS

The sitess due to pressure ts deYermuwcl
.? (Ow1,

fu = c1 r

_ __
-_ . - - -
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HOPPER AND ASSOCIATES HA-05/94-0819
ENGINEERS Revision 1

CALCULATION SHEET

[M AvTITLE: f2EsPONs F To CONcFrN 17- cATE- O ll/ PAGE: 5'2
L% vs#

$UBJECT: bN ALYS IS SY: A . E CK: $ V SNT: 21 OF LO/

I

fn = % 5 ('N ) 5b ps,' < < 21, 6 00 ps,._

. \2 5
'

O. L< .,.

As was shown earet er , buck 8tm
not e . factor.

'

ts

The s{ress ovi the gfanc e prom
ime tensiPe gone on &e bolts

e sit ma te d .[vo%ts

W' = F .32 7 n _ 20s x isr gg
TTC IT ( 893 "ck

The mometd --

M = vd h = 52C.3) /5,6 tr 86/trck=

The stress per ev\c of f ayse n,2
t

[=bb I5.6 ( .12 5 )=
2I q c,,zgpg)

82.

p, = eso ps, < u, wop.:.ow

DEF L EC T1 OH.

A5 Clisc usseck previouse , cle{2ec(iov)

of rotAv1c\ se ck.rovas us s m cr20.

l

. . . . . .

b., . . . . . . .
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k ES PON sE Tt9 C ONr Es2 N /1 cATE: M la y bVTITLE: PACE: 53
,

sus;EcT: A N A LYSIS sy: A . 2. CK: M M V SMT:_ 2 2 OF 46

\ME L D - C H EC L< i
4

t

brageel t,oT he p8cm e em ees cure

the sheet metc# 63 " dong becges1 !

cd e un c h es on ca nfer.

The useecl , re a cit ov, none 'lL'vmsT
.

.

founck to be, h

R ,a = 3B2 eb ( Pg 38) .

The cdlowc, bee ts cs eso ttoe savne .

before ,as

Rm = Itto 2 h

Th u.s. ,
'

E w = 2 B L t h < III O e h OW.
'

..
(

3

6

,

F

l

l
!

|
, _ . _

l
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HOPPER AND ASSOCIATES Revision-1
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ENGINEERS

CALCULATION SHEET

TITLE: k ESPON SE TO CONCFIZN / ?- DATE: M AV 9 M PACE: FV '

susJECT: k N ALysis sy: A .I2. cx: MM sHT: 21 OF 46
t

:

Fu n sc,E LeAnnee - C H ece !

FBan e eca t<ac'e woff occur vJhe v1 the
L

f OElocoon c.ctt ers o t s sabs{yeck,
,

F - F - F4 - Fp = 0mg m
,

where ,

Fm a = D 6, oo,o X i s ) iT ( % P _ z e gz t e1 !
' 4

!

Fvn = H ( 10,355 m -Eb) _ 2.I s o E b I
IS

~

F't = HS5 2h |

Fg = 27 * /5 = L/ 0586
:

+

b o, .

.

23,81/ - Il 6 0 - 4 9 5 - 4 0 5 = 26,79/ & > O |
,

. ' . No Pea %ge
;

i

i
!

|

|

1
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CALCULATION SHEET '

TITLE: Rf=sf>Or-ver r-O C.o r 4 C FerQ ll DATE: /dAV 4 PACE: 5,7 f

susJECT: A N A LVs /S sY: A . 2 cK: A M sHT: T Y 0F 49
.

i

Ll.3.7 / 6 "x /6 |

.;

OOLT - CHECK

The g o(ces proclu.ctag tension or E he :

bOEts cwe,

F ' Fr m , Fr7 FeT sect t T

s9uan clu ci ,For the l il'x 16 '' i

F 7, = . 016 5 Iv1 ( Pg is )
,

where ,
,

M= M owe M sris

G B + I5+ Ic e70 + 1HO =. 11,063 ev,-Eh i
=

Frm= 016s ( #1, osU = 103 e b i

2 5-- 67 5 _ 3g pgFrr *

n ,6 boets = I6

Frp = 3B3fb (Pg 28) '

F Teour = 163 + 3B + 3B3 6 0 E -d b= '

The tensi8e s Eress cvl the cnEtccd :

boOE ts
i3

ft=j'L';s 6 5 = 5 500 PU < 20> 0 O Psi
-

.II

.'. O.14

|

.. . - . - ..
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CALCULATION SHEET

8EsPON G r'o C O N e e te rJ l2 DATE: M Ay 9 Y PACE: 56 l
llTLE:

SUBJECT: k N A t.N S I 5 SY: A . R. CK:_ JJ4W SNT: "L 6 OF 4 C)

The sheo<r provv1 torstono @ benc} m

and shear f orces e s,
'

Fv M s me=
im

Z s'

Ts'= 11(i]s{_# q (E ip s 1531 #=

Fym = ( s o S + zio) (" ''f ) ; 5 e b
I 3*bt

Fvy 674 36+302 z6eb=

/6
>

Fveot.r = Fvm + Fvv - 5 + 26 = 31 66 i

The stress on cs boet,
'

3I
. , , = 2 e t p s , < u o, ooops, o. w. ;pv =

CA can ; s mce teWSIOe cm s hem / ;

s tresses ove E
ver3

ova, there es no

ewecl to c heck tv,terac6 on.
3

L

h

!

,

..~
.. .

. - - .
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CALCULATION SHEET '

bESPOrtE 70 CONCEcr4 IlTITLE: DATE: bd AV V PACE: 67
$UBJECT: b N F\LYS 7.5 sy: A. 2. cx: @ SHT: ? 6 OF 99

Fu A Nc, e - C sece< I

For the i 6"x /6" d u.cd tv1 sgsten1 4316-6,

the comjacmi on can &s are made v.p,

of L i15 I'L %". >

5 T T2 E= SS
,

5tlesses up fec es cwtse fronn
un terncJ press ure -Cocs dwig , a cita >

o v e r' in buta/ cxrea,

gg v) Ebba gp
( qw + o a w a, e ea3'n V*Qt ?)

/6"
t

uJ = (. 7 65 ) (30) * . 3 B z.4.3 E b /,ack=

M g = u; L' _ 2 V.3 (IG P - SlB en-Eb
12. t Z-

Fa - uJ L - I S 5' Eb , mackngram the
ather gecwy amfe2-

The stress ts,
.

D + Ful b = Mpn A

-. - :- -
-
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CALCULATION SHEET 1,

kfr<;PDr456 TD (,Or4 C E Er9 [1 DATE: M AV O Y ACE: 88TITLE:
,

susJacT: ATVALNSIS sy: M. SHT: 2 ? OF %
,

!

uJhefe, r

P

Q * . 2. b 2 L M , SE C O V) MO V MS

Ae 1375th' I

213Ogst < 2.1, b o O a s , [519 + IB5
Pb = = j

26z l.375 :.'. OW
i
i

The stress on the peamge from the ,

cm2c ulcnteb f forvt ,bo k ts

;

\N' = Frear - n i
'f :

nt = s , # bofts b l<g tensi on
:

L f = I3"> fu2e Bength q f a nge2

v) = 605<5 - 16 0 2b /,m A
/3

Tbe moment (Jer ev2ck o Bamc e

M = h/ h = 160 C.3 ) v s om eb /t4=

The dess tb
= 3 6 ( . 2. 5) ?pg = FA L1

2. t t L.2sy(O ;

12. '

gf=L4ero pm < 32,900 pst o , K.

v)
,

* * ~ - ~ - - -- $ e
, . , - , , , . . -
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CALCULATION SHEET
j,

TITLE: E: s P O r4 S E TO CONC 6EN 17 DATE: M AY 8 4_ PACE: 63
SUBJECT: A N Acys 15 BY: A.R cx: & swT: 28 or 49

>

'DEFL EC TIOr4
:

def ection , c.onse(vuttve22For as.savne

t he evtd s o( the f ecange cwe p unnecl, |
1

o mm= 5 w L" !

384 EI

1: , 2J7 6 tm " ; [of '2 a vi 8e secbsons

5 ( 2 4.3) ( 16 Y ,ooz6 tocha% =m _

3 8 'l (t%t06)(.'276) "

,

aeeowdee defeecitanThe es,

a II = v ( & = . I6 t<c ka g
:

TbuS j

o = . c o t s onc k < .16 m c k . , o.w.*mm

w'ec o - C s ec u
,

O<3 caGcuecde A previouts@ %e
foxd acdtvt3 on he weed ts befow
tHe cdfat.acsher,

R w = ISI R b < Ra = I(to 26 O. V.
'

..

!

.
.



. . - . -

, _

.
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CALCULATION SHEET

ke5 PON sFTITLE: ro Cora c Frrev /2 DATE: ?-4 A v h V pace: 6o

susJacT: /d N ALYs 7S sy: A , E. cx: l#sNT: I B OF y3
i

PLANGE L emva c,e - C se c u e

F8anc e feakace wtd/ oc c tar WheviU v ,

!
t.he fop 8owtm3 c.rt tenm es .scxit.sgieej. ,

Faw-Fn-FL-FP=0 :

v;he<e, -

F~m g = (I s pod) ( l b ) Ti ( )L _ 31, 60s eb
'

4 >

'
,

Fm Frm 7 n{ 6 D5 5 = 30z5 Bb=

Fg = 3 8 3 < /6 = 6 : 2 8 f b |

f~t 625 eb=

l
Thus,

t

31, 8 0 s - s o z s - 6 i 2 8 - b? s
|

22, 03 0 > 0 No
'=

fea kage..

.

.

>

:
1

$

i

!

,

- - - - - _" _ -------w +vr
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Revision 1 !.ENGINEERS

CALCULATION SHEET
' TITLE! .hf" GORE E TC CONC E CrV /1 onyt: ful 4 y d 4 pA(,g: 6i

,

- SUBJECT: M (V A I Y 5 i C. sy: A , 2, CK: f/W SHT:._ 3 O OF 49

,

M S YSTeM 4 316 '7

4. 't. ) / O"() .

GocT - Csecx :
,

The f orces produceva f ensoon on the
bo2ts ofe,

F73 g,7 , Frm + Frr 4 f re3
2

For t he l e " cp d u ci_. , i
Frm = . O r1 S M (Pg zo)

where
3

:

M Mow t M sels=

.= S S B + 6 + 9 7 2./ o-t 2 6 0 '7 3 0 r? 4 to -86=

Frm = . 012 % (1% o w ) = e43 fb
FT r = Fx = s'12 9 90 eb |=n,# bolts Ib

.

( Pg 7.8 3Frp = 2.7 66

Frgoa = SH3s3O+27 1060 2h {
=

!

T h e. tensde siress on the ceckccd !
:

bott es, !
;

p! = Frsar /06o e 6 3 6 a.st < z o;oo o r,''

f r= =
bbdl Il

. . O l4
l
1

'l. . . - . . . ...._ .. . 1
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CALCULATION SHEET I

- TritF PcsvoNSE ro _ C o s g,c p i7. care: Mnv d v pace: st
'

i
sus >ECT: A N A ty s /S BY: A . e . CK: bh SMT: %/ OF 43 |

!

The shear f rom torsionc28 henc (Mc j
cand shear .f orce.s us, ;

Fvm = 7 M v _ 'z ( ~33/+ 23o3 .g y Eb j-

nC /6 ( te .s ) :
r.

Fvv= 26tzS+ 460 __ 338b
|/6

Fvgoa = ul + 3 5 = 37 Pb
r

The stres s. on boet,
3 ~1 'pv = 33 f ,o si < 10, 000 ps, OK, ..
. II

Ibec a v.se sk resses cw Eotr> , no AMb to
,

c hec l< cntercicb on.
t

h

Ft nsae - Cnscu

For the IB"$ duck te sg. stem 4 316- 6 , !

the c.ompc,nt on cxn les cve macle up
o{ L 18."x /4"4 14 " i

;

5 T 12 Ess

The shfess on M o Ee d LA e ho preswff <

L5) '

f14 * C' C |_ ry ;

i
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CALCULATION SHEET !

: TITLE: Ofr %oON ,E .i

ra f oN C e cr4 /7 DATE: M AN M PACE: b3 f
!

.. A e a L y3,s , _ __It:sRC7: A./2. cx: )Jtdo sur:nor if c |
sy:

s

i
i

/6 T

fri= 995 l -

2 J _ 5g pg| c < 2s, BOO ,og,
.

.I25
OK $'

..

iThe stress cm %e {'ecmge (men %e
tensde . force on the boets es

estr wateel { rom, )
w/ = Froocfvn _ t060x /b _ 776.O Eb/mr

TT C
-

n <is.5 3

The mom e nt t s ,
;

Pl = M/ h = 27 6. B ( . 6 ) 63./ Le-86/gcj)*

~The strest per ec c k of fem nge u s , -

;

:

pg = M Cf _ 83. /: Ca2s3 !
7. Z ' 2- ( '23$l' )

/ 2.

31, 9 / 0 | ( 3 2, 4 00 ys . ' , Ql4 }
=

_ - ;
-

:

i

.

*
e

C '

.
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CALCULATION SHEET !,

TITLE: 2f=sPDHsE ro CONeseN /7_' naTE: MAy 4 Y pact: 64 |
susacT: A N ALYs is, isy: A.R.cx:11/ W swT:M or_ q s

.

D EFL E CTI ON

Gs rnenkOnec pre vt ou s8 , de(8ecdodj

O{ (OtAv1c- Se c( L OVI5 s rn d.L5

WEL D - C H EC i<,

Tbe feanye cw ees are bro e c. to

the shee{ 5m e i oi f 6 /"
dovi]d brage s

OA. enier vc< Gs of B " on ce er.

uJeed reaciton (oeceThe ' /2 w' voa s

{ 0u v1 cl -Lobe,

Rw= 3BZ eb
The oR >voo b8e t5 cdso the same

'

before ,a.s

Ra = Ilio Eb i

Thus i

R w = 3 8 2 S h < lilo Eb' ..Og'

.

.

.

~ ^ -
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CALCULATION SHEET
TITLE: kFSPONGC vo CA esc e e a 12. pare:__ A on v 64 pace: 6s |

susancT:-- A un t.vs/ s |

sy: A ,32. CK: M sMr: ' 34 op vs
,

[

FL ea c,e Lenwnae - Caeca

i

FFarge .eea l< age wife occur ushen j
the po2Po vv en entena t.s, ge l ts ,p ) ,

Fm u - Pm - FL - Fp = O i
;

vJ he ff_ ,

Fmu = 0 6, 000 ) (.t U Ti l 3/s ?
_ 5I, 806 $b :'

H
!

F~, = 4(7307'/) / 4 , S e c -E b.__

1%.5 ,

:

F6= 1 4 2 0 -8 b I

;

fp = 2 9 x lb H 32 4b i
=-

>

!

So,
:31, b 8 0 - 14 , SB O - 142 6 - H L'L = l'1 Bse > O I

. , 0 14 !
'

:
i

i

!

:

!

|

-
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ENGINEEDS Revision 1
CALCULATION SHEET

kFS PONSFTITLE: -ro CONCERN 11 DATE: MAY V PACE: bb

sus >ECT: A N n t_.vs i s sy: A. e. c : Sec ,,T: 3 s o, .4 e

4.9. z /6'x/6" E '

;

i

6 0GT - C Hec u '

!'

T h e. focc es pro d acm tens, on on the

boets a re, '

F m -r Frr- Fr, !F7gour = T

For E I,e / 6"x / 6 " .sguaredued,
.

(Pg 18)Fra = 016st4

uJ\v a,
,

:

M= M ow + M sses

67,900 en-eb |I B O + 2.O + 6 7, 7 0 0= =

Frm = ot hs L 67, S oo) = 112 O lb '

*

Fry = Fv
_ =. 0 7 7 _ 5 5 4'6 ;

,

n, #/ bofis /6

F-rg = 393eb (P$ 28)
t
>

Frecur = // 2 0 + 55 + 3 B3 = ISS B #h
,

The t. ens, ee stress em 1.se cet<cmo 2-

.

:

bO N ts,
,

fl * frecur 1558 / 4,16 4 psi <2 0,000ps ,'A boft . Il !

* OK ;. .

1
.. . . . . . _

- - . . I
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CALCULATION SHEET

TITLE: kPsPONSF -r0 C13 N C EEIN I2 DATE: MAY V PACE: M

susner: A rvn t.v s, s sy: A. ra en: t ut e sur: 36 o, ye
;

|
|

The chec<r f com torsionce bendsn3 and
Sh80d f o( LeS Lb,

Fym Hs-=

2 S* '

!

ccafcu8cdebT5'= 154) LM , As Was '

earber. ;

Fy, = ( zo, o) ( O'y) g j p3 |
15 h I*

'
i

Fvy M + 6 8i = 45 Pb=

Ib i

!

Hs+1 - 4 b 2h iFv =eour
:
i

!

T h e_ stress on c, boetj
.

'

pv 46 920 psi < i g ooo rsi . . ox= '
_

, il

t

CHeckwl0 evd.e(ace. on i

1% lb4 420 .= . 9 5 < l . ' . OKa
:20,000 (0,000 i
,

i
!
L

!
t

;

>

I

!
I

i

!
1
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TITLE: kFS PONS E r0 CONCEcN /1 DATE: MAv 94 pace: 6e :

susJECT: A N ALYS#q sy: A .12. CK:. @ SHT: % 7 OF. 40 j
'

Fun mas - C necw :
t

For the 16"r /6" duc{ cn s stem 43 6-7, fs i

the conqPan'On SMjees are ence cle u p .

o{ L I 4."x / M // / , '

r

STE f=55 !

!

The voetqkt per trch acbg on the i
U v :

(Fonges ts, i

r $'t "* ~ |

c.ses X 344 3 s =
zu.3 -E b / un c h !

u) =

m ome nis ovi cl the f orc es
The cdf, j

j
,

Mg = u) L _ 24 3 (167 , 5/c3 tn-#h |
t

12 /1 i

Fe - vgl- z 41 (I6) / S5 eb != =
_ 2 *L r

1

rhe stress ts pouwel (com, i
,

4

2 A :.

:

'

~ ' ~
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TITLE: EEsPON5F TO Cc NcER N

l'2 _ DATE:_. W
,

_ MI A V 9 V PACE: b9 t

sua>ECT: A rVA LYS/5 BY: A . E CK: hdk SHT:1 0F 4 C)

teJhere,

Z .2 62 in' '=
-

;

A i.375 t n c hv l
=

i

p6 = SIS + Iss 2:30< zl, BOO ps, i
= :

261 1.375
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.

Thus- ;

y,

(. 7esq ( 16 Y 394 (lb")=
(Z tst 0' ) ( . 097 9)y
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3 = 7_ I = 7 ( TT R t.)

!

J . = z ( ii ( s 9 ( . ow y s'>') = zi s on" ( s")3

Js. ,, = z ( 77 ( 9.7s) ( o v 7 e l) = 2 0 / c a '< ( e.7s") |.
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3 7- 14 ( / W /4[(.0476) j '31, I m 4

4 x / *3
.

8 Mt , o 4 0 S M t. (/b / b')T =
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IL
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3
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where,
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z- 2.
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7 SS Ebfun. v) *
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z
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7he existing internal loads due to seismic loading were
,*

amplified by the product of the ratio of the SSE ZPA to * |
the OBE ZPA and the ratio of the peak response accelera- 1.

tion to the ZPA, presumably of the SSE. The damping
'used for this calculation was not specified. However,

there are two horizontal and one vertical component for
each earthquake, and these are also dependent on the
evaluation within the building. It is unclear how these.
directional components were actually applied in these
calculations.
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HOPPER AND ASSOCIATES .!
,

ENGINEERS,

CALCULATION SHEET

TITLE: kE690NSF TO CON CE R N /4 DATE: M AE V PACE: 269

SUBJECT: A N A L YS I S A PPO OAc p sy: A E- cK: /MS suf: /8 or z5

!

i

SYSTEM RECTANGULAR ANALYSIS !

NO. DUCT SIZE PROCEDURE
(INCHxlNCH)

2848-1 14X14 1

2848-1-1 A 16X20 1

24X20 1

32X2C 1

20X16 1

16X43 1

16X66 1

2848-1-1 B 12X7 1

18X7 1

24X7 1

36X7 1
I

48X7 1

7X24 1

SX57 2
8X66 1

8X36 1

2848-1-1C 16X9 1

24X9 1

32X9 1 ,

8X41 1 I

8X66 1

2848-1-2A 32X40 1 .

'48X40 1.

64X40 1

32X32 1

24X49 1 i

24X66 1

24X32 1

2848-1 2B 21X40 1

21X51 1 !

21X80 1

.

TABLE 2.1 SUMMARY TABLE, RECTANGULAR DUCT

. _. . - ,
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HOPPER AND ASSOCIATES*
-

* . ENCINEERS

CALCULATION SHEET ,

TITLE: 11 FS PO NS E TO CZ) N_CE ff/_ /N DATE: M A c. OW PACE: E/

SUBJECT: A t-4 $3 LV 5 I S A PPEO A C f/ BY: A . #2. cK: @ $HT: / 3 __ OF 25

284812B 21X53 1

(CONT'D) 16X66 1

28481-2C 29X40 1

29X55 1

29X80 1

29X40 1

24X40 1

24X66 1

24X55 1

2848-1-2D 16X66 1

16X44 1

16X20 1

! 20X10 1

2848-1-2E 20X10 1

16X10 1

16X66 1

2848-2A 51.5X51.5 1-

78X34 1

2848-28 74X36 1

51X38 1

2848-5 10X10 1

2849-1 20X16 1

18X12 1 .

16X16 1

12X10 1

12X8 1
,,

10X8 1

10X6 1

16X12 1
,

2849 2 19X19 1

2849-3 60X26 1

38X34 1

TABLE 2.1 1 CONT'D)

- - - _ - - - _ _ _ - _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ __________y;_
_ _ _ _ _ __ *
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*

HOPPER AND ASSOCIATES..
*

ENGINEERS

CALCULATION SHEET ,

TITLE: E irs PON sg ro Cor4 c ER N /4 DATE: MlAS 9V PACE: 2. 2-.

SUBJECT: A N ALYC,tG A APR-CA c M BY: A . 2. CK: AfjC SHT: 20 OF z5
i

2849-3 78X34 1
-

(CONT'D) 32X30 1

50X20 1

22X12 1

2849-4 12X6 1

2849-5 74X30 1

124X48 1

2849-6 10X10 1

2849-9 74X30 1

,' 124X76 1

72X30 1 |
52X44 1

2850-1 24X18 1

24X14 1

24X8 1

34X20 1

28X14 1

20X18 1

20X14 1

16X14 1
~~ ~

14X10 1
'

14X8 1

12X12 1
*

10XS 1

2850-2 40X32 3
40X26 3 ;,

34X26 3
34X20 3
26X10 3,

16X10 3
14X10 3
14X8 3
10X8 3 .,

10XS 3
26X16 3 |

TABLE 2.1 (CONT'D)

. . . . . . . . _ _ . . . . . ._ . _ _ _ . . _ - _ . . -
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HOPPER AND ASSOCIATES.,

ENGINEERS
.

CALCULATION SHEET ,

TITLE: bEMONSE rO CDN C Ej2 N /4 DATE: MAC S 4 PACE: "Z,3,

SUBJECT: kN At-YsI s A kP/E0 A C.W BY: A.E. CK: AAP SHT: 2 | OF '2 6

f

2850-2 16X14 3
(CONT *D) 14X14 3

8X8 3 ,

2850-3 60X26 1

40X40 1
*

,

2850-4 20X16 1

16X12 1

16X9 1 ,

12X12 1

12X10 1

10X8 1

8X8 1<

2850-5 16X9 2
14X6 2 i

12X6 1

10X6 1

i

2850-6 14XS 2
12X7 2 |

12X6 2
10X6 1

~ ~ ~

2850-7 36X30 1 ;

40X20 1

2850-8 12XS 1

. 2850-9 40X20 1

40X21 1 i,

10XS 1

I2850-10 10XS 1

2853-1 40X20 1

32X20 1

26X20 1

20X20 1 :

20X12 1 [
24X18 1

'

TABLE 2.1 (CONT'D)

;

-~ -w - -- - -

,-a . , . . . . . . . .

___a -__ - - - - _ - _ _ _ _ _ _ _ _ _ _ , _ _ _ _ _
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.' HOPPER AND ASSOCIATES.,

ENGINEERS -

CALCULATION SHEET
,

TITLE:__[ESPONsF TO bNCF2N /Y DATE: MAC 9 4 PACE: T4-

$UBJECT: b A/ALYGis A PPE OAc # BY: A .R. cK: a44P SHT:12_. OF. 26

2853-2 36X30 1

32X30 1
1

t

2853-3 40X40 1

38X38 1

38X32 1

38X28 1

38X20 1

32X20 1 ;

22X20 1
,

20X12 1
'

2854-1 36X30 1
i

! 36X10 1

34X22 1

32X20 1
.

26X20 1

24X16 1

20X10 1
-

20X6 1

2854 2 36X10 1

34X22 1
'

34X20 2
'

30X24 1
^

30X12 2
26X20 1

20X12 1
'

20X9 2

2854-3 38X28 1

38X30 1,

36X30 1

36X18 1 I

48X14 1

36X12 1

28X16 1 !

12854-4 36X12 1

24X20 2 |
24X16 2 |

.

24X8 1 ,i

:

|

TABLE 2.1 (CONT'D)

|
<
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HOPPER AND ASSOCIATES--

ENGINEERS-

CALCULATION SHEET ,

TITLE: (65PONSE ~1"O fE,NcBEN /4 DATE: M A R. . O 4 PACE: "I S,

SUBJECT: kN ALvsrs A PPEGAC 4 sy: A R. CK:4444V SHT:_ 2 3 0F 76

4126-1 48X48 1

14316-2 19X19~ :

|

4316-3 10X10 1

ANALYSIS PROCEDURE

(1) Stresses based on Fluor-Pioneer output multiplied by j.

factor of SxD.
(2) Stresses based on Fluor-Pioneer output multiplied by ;

f actor S. This is valid only for rigid systems. I
'

(3) Stresses determined from computer run performed by
Hopper & Associates.

SSE ZPA
S=

OBE ZPA
~

PEAK SPECTRAL ACCELERATION

ZPA ACCELERATION I
"

-
.

[

i

fe

!

!

{

i

!

:
t

TABLE 2.1 (CONT'D) I

I

. --- --.

- - .
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. HOPPER AND ASSOCIATES*

ENGINEERS

CALCULATION SHEET

. TITLE: EESPONSE ro CCHCEM N /L/ DATE: M A12 3 4 PACE: "2. L

SUBJECT: AN A t.Ysis APPEOAt# sy: A. R. CK: #F SHT: "Z. 4 OF Z6
.

i

SYSTEM CIRCULAR ANALYSIS ,

NO. DUCT DIAMETER PROCEDURE
(INCHES)

'!2268-2A 15.28
24 1

,

2268-28 12 1

16 1

2268-2C 15.28 1

24 1

/

2268-2D 12 1

16 1

6 2268-3A 28 1 ;

8 1

2268-3B 12 1
,

16 1 i

8 1
,

;

2268-3C 11.28 1
'

;
---- - -~

8 1

i -

2268-3D 12 1 :
16 1

'

8 1

|

2268-4A 11.282 1 ;..

8.625 1

2268-4 B 11.282 1

8.625 1

2848-4A 13.625 1

2848-4B 13.625 1

.

2849-4 10 1

,

!

TABLE 2.2 SUMMARY TABLE. CIRCULAR DUCT .

)

:

~~ ~ ~ ~

_ _ . . _ _ . _ ~ . ~ _ ~

^

.______
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,' * HOPPER AND ASSOCIATES.

*

ENGINEERS

CALCULATION SHEET

TITLE: fESPON SE rn Cns t g er r4 /4 DATE: M A R. h 4 PACE: 2. ~-7

$UBJECT: A ry A Lys /3 AF#eOA LH BY: A . P . CK: 4*M SHT: 25OF Zf

2849-5 46.75 1

2849-6 10 1

2849-7 10 1

9.625 1

2849 8 10 1

9.625 1

2849-9 46.75 1

2849-10 46.75 1
' 48 1

4126-1 46.75 1

48.25 1

ANALYSIS PROCEDURE

(1) Stresses based on Fluor Pioneer output multiplied by
factor of SxD.

SSE ZPA
S=

OBE ZPA

PEAK SPECTRAL ACCELERATION
"

ZPA ACCELERATION
,

.

.

TABLE 2.2 (CONT'D)

-
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. ' ' HOPPER AND Ass 3CIATEs j-

.

' ENGINEERS

CALCULATION SHEET

TITLE: N9C O Oc(MT No 50- 34i DATE: MAR 8LI PAGE: 78.

SUBJECT:__ 869Drvs F TO COMC EP N b BY: A . E. CK:,,,,dL(f8 SHT: I 0F / f

.

3.0 Re retters ce s
!
!

l. Feu ot -Ps oneer, Inc . Destc n Reports on

H ncrof n 9m RoPQs "A A" Th rou la '' A H ", 7

Pro 3ect I0- 42zI , Cetent : R obert 1 rsc~y .

( Mc'croptewi Roffs a/e on ptee wtI11 DECO ) !

z. DECO EF 2- 55jSss; Nove,uber 23,, is si ;

F&oof (Eesponse Spec {(cr c~ncl EnvePops
'
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-
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'| Attachment 11 to''

NRC-94-0050 HOPPER AND ASSOCIATES*
ENGINEERS

-
.

CALCULATION SHEET ;f

kG.5PONse 7"o CON ( E'/2N /5 oaTE: A P/2 9 L/ PACE: L
,

, TITLE:

susJacT: TA 8 4.E OF CONrrNn ; OI: bsy: A. E. cx: 40 SHT:
|

.

| A8LE OF CONTENTS |
-

|l,0 [HTe ob tA C.T10 & I

l.1 PRO S t.EM brArsMENT l

I, Z _TH v&ST/6 A T/DN APFe2.O Ac.M 2 *

2. 0 b y s T E rvl D 55Cel P TIO t1 3
,

3. 0 h u nt ysis k pee.o AcM
11 -

3.1 L ogo CONoirions y
i

3. 7. Exisrirm AN ALysis 4 -

!3.3 L. o A D FAcroes 4 '

3. y - Anni.vsis C eirs et A 5 .

3, 5 Du ct C APAs tu7y Evnt_u ATion 6

3. 5. \ D ucr bection Pe-ope err es s

3. 5.7_ Svct<t.inc> 6 Tress 7
.

3h PRESSulz e C npasst.i ry Peac.cou ge. e ;

3.7 M ac sAHics Ovec. vie w if
-

i3,9 Den.ectros Limir '

/3

3. B. l AceA Rrot4 crioN
,

is |
L

5. 3 APPL IED LOADS I4

i

. *
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HOPPER AND AS$3CIATES
ENGINEERS

CALCULATION SHEET
,

. TITLE: 25sPONSF To CONC g:rz N /6 DATE: A Pl?- 9V PACE: (\ f
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4. 0 hMA L YSIS 1&

4.I ANAL v515 OF 'Z. 6 4 3_ | [b

4 . *L AHauvsss of 2 6 '16 I I 6 lb
$

4. 3 D en.scTios z7
b

4.3.| PANFL - Due 70 Buc gusnc, z7_
'

4 3 .'2- Pa sst - Due To Paessuiac zu
/

4. L] ACEA E Epti c7f ON 25
i

ll.6 ST,rrnees z.t.

5. 0 Conct assoss n |

6.0 P-evegesces Iza

:

)
,

Pesenego Sv Cdu Pu nvrun u-9 sv
0 ;!

"

Cnecweo av. FY 't-&14
/ i

|

|
>

I

-
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SUBJECT: /. O [N 7R ODu r TI O hf sy: A .2. CK: N SHT: I Or ~7

.

l.I PeosteM STATEME N r

i

On Marc h 3, ises , the u. 5.N.R.C. su bmtttec}

Docket No. 50- 341 to Detrost E'clnson Compan .
Thus Docket

consnsts c(cr request.por oddettonae

e nf orm cd t on on Ferm t 2. CC HVAC s3 stem desgn I

cmb ofecotton . .In parts cu0cQ there ode sevem2 i

concerns tv ottchn the struc$uro,0 cv,tegrtt
co Pcu ecsI.t G% , HA - 05/83 - b 96 anc) HA- 09/89- 696, !
performecl b Hopper f h ssoctcdes.

;

Thts pa c t<ac e t s prepotreden archer to

responc| to one the conwents poseclof
re3c#dwic- HA - OB[BS - 69 6.

b the IN R C ;

Home0 ,
3

Details of th9 calculations to determine the maximum
permissible internal oressure from the stresses under
combined loads were not reported. Maximum permis-
sible internal pressures are shown for two load combina-.

,

tions: DW and DW + SSE. An examination of the stated
values indicates that for the rectangular ductwork the ;

permissible Internal pressure under combined DW + SSE
i

loading is higher than under DW alone; in fact, in some
sections it is considerable higher (in one case about 20
times larged. The basis for these results has not been
presented. Since the details of these calculations are not
shown, it is not possible to assess the quality or validity
of these calculations, and the maximum allowable pres-
sure results must therefore be considered as ques-
tionable.

.;
!
I

. . - . . _
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SUBJECT: 1NTR.ofstA c Te ON sy: A. I2 CK: N SHT: ~7, OF_ 7-
|

.

l.*2- .[~n VESTI C,hYt ON h PP12OhcH

From the
65 d uc ht.n] s3s tems reviewed

HA - O.9/ B S- 6 9 6 , EWD duck St}ES WtOS
tn

be chosen .f or c~ cleIcu-decl eyaeuaitoa.

basis .f or .seeeciung tlaeThe f.wo d u c t i

ts to ccgiu(e the regresenhttvest3es :

p<ocedute used en c~n aegtac can systems.
For %s reason , owe of the duct suges wM
6e shown not to buck #e

unde < csr3oc4cita3
'

>

f
.

cornbtocstt on , c nd the other buckfes under
itne D e .s e ts m t c Boa d i a .

omcse sts expprocxc h gor deteventvunAn

ilne rviaxtmum offou>c(bee enternoie pressure !
.

wipe be shown. CA delcueecl cc ec ato , ;

of two represon-Lcutuve dutb stges weef ;
peyormed to devronstexte the procedure. !

be

:

-

,

. . . . - .
.. . . --.-..
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*

susJacT: 2.. D 5 V5 7EM CES c c ipriOri sy: A. R. cx: O sNT: I 0F f !

,

.

Svs,em D seeaprion

!

!Defauleb ca 2c u0cd LOAS vJt00 be fEff Ormec (Of'
tvoo duct system.s , namee3
@ 2.0 'f9 _ l (sucy site 26'xf6')

i@ ?_ 0 4 8_ l_ IS ( .Duc t sits 7 'x 2f)

These s siems, oa <epresenkt t ve of cdA ;

e ctong ufor duc.i.5 re v ee u>e cl u |the r

!HA- 03 /69- 69 6, j

f
sysT sM c o c A re on G A c, e Twic ussss

c,AVAruaED GASE ME TAL- |
i

Q 2 6xl6* Sune 5 Ie .0516* . o n s' \|
:

h ~? y~24'' 6t A8 6 JB . 051 b' . 04'? 6 *
i

!

!

6 Ti F s: r4 E R I

An k | L * I E. x E6 9 30' O.C.z

1

i

--

. . . -
-
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$UBJECT: 3.O A NALYSJS A PPEOAc H By: A . E. cx: M sNT: # or / 2. .
)

I
.

;

I

3I LoAo Coso:TsONS
|

l. D en o Lone |
7, D s AD L o A D -+ bstsMic

:

3.1 ExisTinc Anni. vsis :

$

an c,nsf sis the ductg .s3.s tems3 og vaa s

performe d 6 FEvor- Ptoneer C Rep I ] . The

(e.svets of these ana-Q ses care documented ;

form of cle.sgn reports. A Et the .stru clura/on

eva 8ucil Ca vJork on H A - 0s/83 - 696 bcs.seclte

apon cicda contc.t n ea tn the.se desi n reports.
tThe a.ssu mp s ons mc cle bj feuor - P onew - !

sa mmwt gecicve en un - os [es - 696
-!

3.3 Louo F a c r oe.s i

dssc usseck t.n ''Resfonse to Concern 14" [Ref]CAs 7

the. f o20 cwt.m eoac) factor.s are usecl to j

nify the Ffu or - P(oneer L ood s ,ima

S uns 3: L . F. - LE !

,

S 'as 5: L. F. =- 2 O
,

* 3 -. --- ,
.
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,

suaJECT: AN A LYSIS A PP,2 0 Ac. 4 sy: A . P. cK: @ sNT: ~2. or /L i
;

3.V A n n ussis Crz rreci a

The duct stresses ca comparect to the |

re q at.<evn ents of kN s t|'Astu e N s o s -19 so,
P 5.10. 3, 3. C Ee( 5]

L) For Normcd2 P2amt O eratton L oc4 d5
)

f j

G22ov.hbee 5ttess = 0. b og gte2d stress
!

' O For Com bt nech L ocds, enc 2vchv,j6 eteL

Specogic Ecsethqua ke. (SSE) Comds,
f
.

CdaovJcA OS2 bbfeSS = 0 0 Of jLe2C| 5{ fess

t.G) for
Def eecktov1 |

V ' (>er foot of ummnwen
Panee - g

pca,e2 sfcm, |

Sttyner- Yg' per f oot of 5fav1
:
!

,

I

.

i

|
I

._ __. . _ _ _ .
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-

.

3.6 DLACT C A PA 8t uT Y E vauu ar,os

-3.Se h DLACT 0 E C T!Ot4 PE OPEE TIE S
Y :

1, s (3b4e

d _ !_x ,

7 +. b' ( 6 43d).i* * i
.

11 6-

Y |
,

, .

SYSTsol d b t L (e d Iw (, A ;
G ALN. SA J2E G AL Y. SACE G A V. BAEE

O

184.9 l 16~ 2.D . osi v . 0470' 167.3 165 233.3 Z/6,9 .

t
^ #

2. 6 4 6 l_ I S 7 24 . 05f i .0478 33.3 30.6 7.22.9 206.6
*

:

ANG.LF
Ik'

, ,

} = [1. 5)( k ) { / 4 - VI,) + ( ) 5)('/s) ('d ), g-

~L(l.5*P) !g
- t- %,

.

, ,

1.034' !G =

J I
,

I,, = 0. 6 9 C '2 U , ( i.s x Jg ) (i.osy- y)*
'

l '2.

+(I;5,lg)(.5-Q_g,g3y)1
I,, = . 0,3 t ,, 9

_. . _ _ _ _ _ _ _
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I

.

susJact: A N A t Y51.5 APF/2 oAC M sy: A . e ex: @ sHT: 4 OF. / 2,
i.

i

}
,

t

3.5.2 B u c a t_imc, 5 rees.s [ Rep 2, P3 j350 3
P&te e2 ash e compressrve bactzem stress. |

!
* # '

3.s.
1 m % i__ t 3

Q = K 11 E h b '

<
12. (1- t )') 6/ |y -

. s s-

Lohele )
. ;,

'

j
os

E = LSw/O'P3' ,'
|

'

V= . 7. 9 f
!

h = .osn' ( 3ae<am3ec0 !

04'78 ( bore )

( b ,i} j
*

=(a._b <=4k 4, ,
6 K !

!

c$ th$ance boYeEVI s{lgr1ef5& =

I

b on) c< on) 6fa, x |
:

20 30 cl 4

24 30 <l 4 !
;

|

For *L. 6 49 | For *?848 I-|C

Tec = 633 ft (foEY.) Kr 402
'

00v=
f St

v;, = ses p, c baa) n - vis p, ( bare)
'

a

.

1
. .-. . - .

_. . _ . - i

- -. , . - ,
I
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susJECT: A N A LYS/S A PP/2 CAC H BY: A . 2. CK: M SHT: 8 0F f 2,
f

!
.

For k.or sn ovl bac. k8tn shechf stre5 s,,

// *b ss>

, s a. ,,, ..

h ;

a

r ,, , x , _ r ,( )' T. Rec % * b#e 35~
"

Case 4 3

when ,
'

G= 2%+10' pSr

V .LS*=

I

H . '1 , % e A cuvet botAnb for on en{wis &ld =

pfcdC

i. . 0 5 1 6'' ( g o Pv. )

. 0470' (. base )

For ,

b Tcv ( G8v ) T e y- ( b are.)

to su esc m e e g,,
.

7- H G % |)so 553 f>s )
.

..

._ - __ - ____________ ___ _ _ _ - __ _ _ ___ __ __ _ - -
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.

3.6 P.eessu te C aa^ e m ery peace oute

Recknguear duet panee dtmen.ssons are baseci
upon the cross -sectwn ude 6ength ancl the
st tg ner s pa ctng. Os strnpfe o<viogsts
cggroa c to shouM befocg taas taken to detemme the
cdQotaabee opemteny pressvres (oe vanous stress
condittons,

'

Fcona Tt mos k enico's Theor of PEates ancl
S hefes ,

[ 2ef j g is33 P

M en1 bmne Stress ( rnax.) - '

!h_Y% = 17; = E LA* / F

~g ,}
b (I- v*) , e ) :

*
;

Ben dt og Stress C max ) -
;

F=Fi= $'(N Y(u) [Ea2] !e i

:
1

P, (u) = 1 ( u- tan h(u)) [ Eo 3]uttanhcu) ;

u t.s {ound from !
1E* he gi u p*8u |

=_ g
(i- #)'y CS If, u'tanh (u) 16 u' s to h*(u)

-

_

s

|
4uB

[ Eo 9_ !
'

|

|

.- |
I
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TITLE: f2 FS 90 N EF ~7"D CONIFEN /$ DATE: A Pc- h4 pace: io

sus >ECT: AINALNSIS A PPEO At H sY: A . lE. CK: @ SMT: 7 0F 1L |

LAJ hefe,
|
;

E LSxlO pSt
*

i
V # 73

,

s

h . osis ' tgoevcintg4J)
.ov78" ( bore ) j=

i
.

C =

ffessafe un f3t
.. ;

The pre ssure ccp a biecites c<e c a#cu fa ted [,

seismic &ad condtitors. If the neeJ oseight + |
Se t s m e c- Goad pressure capc,bdiL3 es Bess |
%cm the Deadwetchi Comd cagesbiet onF !

3,

the mem bec.ne st< esses cae cons.cle<ed. Thus !

Se Y(mLVeN ddec $ f cOM {EO l ] , O^ btA' t. 5

tuen ense<ted twto Cea 8 3 so soeve po< i
'

caeowc, bee pressa<e ' ' . ctgas a , ss prezsu<e i|$
copa6,e,tg i.s beaed on membrone stvess

clone, stnce
bendm3 6 tressvanishes uitik '

the formatsova of a hmge 63 greedm3 |ot tke bo a ndones.
)!

i
i

!

!

?A . _ = - - - - -
.. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _
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.

3.7 M e c snsic s Ovrtvies
,

!

The foadie aetwig on tue d LAC (5

GS sh OvJM !

1 :

m Iw w =
##

~ . ~ . :

~~3 NNhb' fsguynym~
!

L ond te due to Deadwe5hi mVidM,,M =
1

;

Seismtc.

[3 Loac!mc; due to Pressure
,

=

jw
:),

+ oemdwegkt {
s n ess.- s ets - c

/ /
|SneSum. ,s 5ga = Ga d.h n ue i

, .
y

,

;f b
- -.

,

Sow- 'Deadwei0hl !/ !

7,s.sco3 # st<ess !

cornec '6 ts under worst uxse. -pression |
corner 'c* ts under w wst ecue tens ion j

:
;

I
;

e

a

!
- --

. . - . . . - . ~; ._-. .
.

:
.
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TITLP.+

SUBJECT: b N AL Y5f5 ApreonCH BY: A.E CK: N SHT:.B OF # 2.,
.

. ,

.

5 reess - Pressa re

/ PaweN 6t^P

SL -M ' 'g ,

'

%--5y 4p

Sm Membeme Stress due. to gre.ssure
-

Bendth Stress due to press urebb =

In our .sti ac d ovi tbe voorst case faccd<ovi
cut com er ''b" takere he sicde(s of

st ress ts os showvij.

Dod !
,

V

5"
v

;

58 5m %, ss, ,

1
,

s$

Sco !
s.

Sow

3 teed cette/ con [ Eep L , Pg '517],From Trescos

sire.ss t.s.)the maxtmum

.. Saw + 5eo + Sb -+ S m 6 . S S .evdy

1
- - .. _. . - - - . .. . - . . . .
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3.6 DErt- E c TI ON LoMIT
[ ICef 3, Pg 15 3

i

def etsom pwwdThe mmtmum h on c~

e a ec u Ecde cl from,es

u) = a f" p,(u) [Ec 53
38'oD

D= E h3 [ Ea O
12. (1 - 9 ) ;2

p, ( u ) = 2. 4 'ut [Eo 73u
T uv L T , sen h u

- M *

tanh u u

St g ner def eeciton ca 2calcdecl fconn,es

u) = 502" p = *lun [ Ea 9]3 ey s2

3.B.I A een R e o u crios

To obiata an t^pper bound a<em reduciton, -

pc<neQ clef eclon2 o c c u.re s caosac\ -cxssu me

tke evttere penm ebr.

A.R.= Ao- A( , ,ggg
ho

|

I niti n d cross - secbomae esemAo :

\
clef PecLt onnA L = A rec < & Ven b

. - -
. . - . . .
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.

- 3. 3 A ppcien l__ o^o_s C Rep I .]

1649_l

F~< owl FEuor-PeOMk Outpnt
Dec<d wet ht,

0gt#ro e.3, os =

Pl, Cou r- pcass)= 2 ft&
M 68 - puw& zu o pt _+z

6e tsou c , tncPuclu,3 t oaJ !% cl.cc
<n o et epher,

TC251 oM = I ( 20 ) = 2 0 fg.#

N. Cou r- acesi)= 3 Czo) = 60 pt4
Nt(is -gL me)= 4 (to) = 0D pt#
2.898._l_18

D e ad we<pt

= 8.05 ft#Toesios

M , (Our- Pt. A s s)- 4.s L, gi #

M (IN - PL ANE) 257,3 (y
t

. - . . - - - -

_
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susJacT: A N A tys s - A PDE O/2 ( H BY: A E CK: @ SHT: /1 0F Al

.

SetsM L c. j

= IS (LO ') = 300 ($ 0TOCSn 9r4

M, (OuT - PL ANE) 43('LO) = $6O pfY
%(IH-PLAME)=Lj](39) = gyQ p{ g

Note : FEuor - Pio.ver dic| not pubgeh

o-xs al f orces. B+t baseb on

of anc<Q sts perf ormeel,the t.ype 3
tt w apechd wt me

forces wiee not be sgnpcad.

l

>
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susJacT: l-li O A N A L VS15 sy: A.2. cK: id SHT: / ' 0F #

!
~

4. I ANA1. v515 or 7 949_/ '

:

D w / -t Presswe |

M , = ~2. pi #
.

M 7= 7_t O p # |
F - Ms ( )( ) M. ('* yt ) (ow

,,,

r. , in
= (210)(1 L. ) ( 16) (. 2_ 367 ) ( 2 D) ( a fy, ) i,

(t) ( 167.3) (2 ) ( 133.5) i

= 121 psi <4: 6 93 gs , ( afy,)

. ' , No bu c k/m q
!J !

= (7.I D 3_(#2 366) ( 2- ) 6t M2.o) ( bare ) !,4

tz)(iss] (z) ( z16.7 3 r

t

= /3'l psi < 595 ps . ( bcae ) ]
!

Ogam, No b ucke< s, -

T~o cabc aEde the anotaabf.e p<ess ue ,

%+ (vg.-r n ) -= . 6 7-y
I r2. 4 ( tr , c%) = . I, (36, occ l

(g a fv. )
.

a

v + v% = 2ijn 8 pss Cg a20.') |
e

c's + % i t ,4 6 8 p3, ( bo e ')'

The digerence beivuet$1 gofvcet3ed oncl
bewt m eici 8 t.s s m ciff , '

,

,
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SUBJECT: bNALV51s sY: A d. CK: O SMT:1 0F l/
:

*

>

u mq the e $ aat c on .s h ow n
u, se ci, on 3. 6 |s

u

of t k.s package , the pressuie 'f us clebimanec!.

G ddwi [E o 13 ced [ Fa z l we c'ek
e .

3(i- v') h
b f [[ [3 ( u. - Dcwt h (u)) ~7,w + % : O4

i \L L u% h ( u)\f/ t

i

SoPvo ig f or 9,3 ,

h'=L( s p;;)
E u

- h ' a h C ~3 r u ton h (u)T-' *

3 (1- iM 8 TJ J. e t a n h ( u ) a

6em, eor 23 soev,,3 Lea '13 .p or c,,
~

3.-creS |t 16u%nh M - is u'ste h2M , S v ' su"
''

E'k' -
BI 2? 27 SC=

? .

,
_

.

oboed
63 tteratw31

'u'cr soeuitoa c3
'

unte 9, = p. |

Thu s, for 7e * 7,,, - t I, H9 6 ps o E = 2 0 '~
'

,

ak u = 4. o (gesev. 3 u = 9.G f ( b a<e T |

c) ,= c,1 = . 655 p s,'C " ) o = p: .60p, ( " 3 j,

or , cJeowmb& presswre es, ;

c' = .65s(6' ) = I e. .I *HO
(2aev.)2 :

i n.7 -

o=.60 p s ,' or 16.6 "Hz0 ( bare),

.. - . .
_
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l' HOPPER AND ASSOCIATES
ENCINEERS

CALCULATION SHEET
TITLE: (ES PON_E TO COr4r E: e N /5 DATE: APR 9 4 PACE: 18

-

SUBJECT: AN A LYi !I <

BY: A . 2. CK: M SMT: 3 OF_ lls

*

<

D wi + 6eiss uc + Peessuee

td = 00 (L # tat = 6 0. (t b

% = { B O 3 6d (16) , f 60) ( is ) ( 2.03 ( a ev,) i

2 (l67.3) 1 (.2 33.9 )

ps[r19 psi < 6S3=

. ' . t40 bacic0vic
J

(60 ) (n )(/ed 6D (12. ) (Z6) (bave)=

L( 155 ) 2. ( z. l b .7) i
r

= B3 ps < 595 p t. . i

Now, !
|

+ LV~a * Ym ) = 3 Tyfpvj + V5
t

i

,3(36000) ( cifv.)( r ,+ G )(21 - 77 * =e

3(36000) (bove)(. r a + m )1324 03 =4

.

So,

F61Q= 32,2 00 ps[ (ga8v.) :

32,185 ps . (bare)Fe, -t =
;

Soeving for cp as before,
od ue 9,'? 4 (gofv ) 9. 5 (bare)t.A =

or 32.G" H z O ( aPv, )c, = 1. 2. p s /

or 30" HO ( bo<e )c, = r.1 ps/ 2
>>

t

1

i
_ . . . . . . . . .

,
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HOPPER AND ASSOCIATES,

ENGINEERS-

CALCULATION SHEET
TITLE: RspossE ro C;]NC Era N /5 naTe: Ape d v pace: /9

NsusJacT: A N ALysis gy: A.R cg: SMT: l/ OF //

.

4, 2 A N A LYSIS OF 'z. 0 4 0_. I _ i s 1

D wl- 9e essu ite

M , = 4.56 gi, & 3 = 257. 3 p t #M

% - (2573) 01)(.7) , ('t.50 (it ) (vf) ($ dv.)2. C 333) t (222.s)
327 < 4 0 2. p3,

=

. ' . plo bu c l<hnc
- e

(2573 (n')(7 ) (q.56; ( ,t ) (2n ) (g,,')= .

z ( 3 0. 6) t (2.os 5)

35W < 9 /3 p s ,=

%+Cr4 t7m ) = . b 177e

(V 4 Tm)Q ?l;273 p5: (Te + CG, = 2I2.% psa6

cd., LA = 0.5 (goPv. ) (A - .9 . 2. C barel

.53 PS' or /t.6' H sO (cgafv.)
'

c =

,

c; = . 4 6 psi or /3. 4 ' Hz O (baa)
'

!
|

. - . . . - . -
- _ . .
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CALCULATION SHEET

TITLE: kE < PD/VSF 70 foN/ e E N /$ DATE- APG 9 VPAct 2O
'

.

SUBJECT: A rvAc.ys a _5 sy: A R. CK: O SMT:._ 5 0F /I
!
-

.

D w' + S e ssMic 4 PtESSu a E

fe M = S 40t pt$M,= 860 >t

i

% = (. 9 40 ) ( rd ( 7 ) .+ ( .B Go) (n) (2.'/) '

~2. ( h3 ) 2. ( z.22.cD
.

l74I > 4.01 ps,=

!.'. bu c ketvi o c c u res.

: ,

The e(pecLve st<tp \s dete <m ene d .(vom |
;

c= TTh IE
.,

,. o. _ _ _ _ . _ _ . _ _

V 12. ( s - W) 7Y 0 "
otsa

,

l.3 S tr c L ~ ~ ~ ~ ~ ~ ~ I ~)=

The a$nietbwiecl sirerse.s cee i.he>1j

% C 2 c + z M + & ( b - ( z ca M - 67 -, m,)b3

mm C z . BS ) + + 0 2 (2.4 - z. s s 3 = (174/+327) 2 4
'

n, = 13, '9 0 0 ps.
14ow

%v + (. v r n ) = . S fe y

13,700 , W y r ) =.s(as, coo)m

( 7a + %) g, i B, 9 00 p3,

cJL u = 9.s r ( g aev. ) u- s.6(bue)
v .

} = . 4M pse of 12.1 H, D (gaev. )
*

c = ,'to ps, or //.2. HO ( bare)z

- .. ...- .
.. , .

_
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CALCULATION SHEET

TITLE: PFsPONS ET ~TO b NrEEN /6 DATE: APfl 98/ PACE: 2|
-

q

SUBJECT: A N A l-YS IS sy: A.E CK: 9' SMT: b OF ll
,

i

!.

h5 m2kbt0MPC f f2 Vo OLAS 0 ![ O*e DW ",

fBoad pre.ssuve capc>, bi At] tsSeise"c &ss

bhCw? O \/\[ f Ooth c.c4pc4 be 8t.b] , O*10 ilde

cons, h recl, T h us, i;membecme Wesses a re

d eterwn ne d from |u' es

*E v' ht7 m 18,700 ps,= =
~$ ( t- V9 , I

, ,

LA)Nffl.,

/ - 24"
!
?

*1

3 ( I . ~L 9' ) ( l @ 70 D) ~ 7_ l/ Ig_
62.cavs0 4 0516 |

u = /s.6 ( goIO ) u= 2.t.i c duet

I ns e<tt r3 ' u' mio L e a 4] pom se ction 3. s :

ced .soeuw3 .por c, , |
1

|or is o * u o ( aQv. )c = 5.4 ps; -

t

t

c = s.o psi or 13 9 Hz o ( bae ) \
#

i
.

;

i

.\
_-,

!
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." HOPPER AND ASSOCIATES
ENCINEERS

CALCULATION SHEET

TITLE: h F 6 P O N s E 7'O CONCEEN /6 DATA: A PE 9W Pace: 2 2.
*

>

susJact: A N A L.V 57 5 sy: A. rc . cx: @ sur:_9_op //

!

4. 3 D F rt.Ec T s ON !

9.3.| DANEL. - due ko huck |

h) i

emc.za,cl s3 stem ;
en,, arms 3s,s tse1,

ts E 89 6_1_ irb D u c. t st e 7 'x 2 9 '.

fargest jacov/ stge u 2 9 "x 3 6'. :The

E 2ef , Pg 4Is3From 2

;

*UJ = COS to s F Y_
Ib th |

t

Ld hP/8
3

-Q-

6.4 7. c?e - H. o s e h'p-=
'

s.ses <,

6= ( l - if ) G
E

h. vas b t h , 7 4 /2 12. " !o. = =

( g a Pv. ) |h= . Sit"

.o n s" t ba<e)

0 = .23 )

IS y/D' [>siE =

!

T ht s resuft ts po/ c~ st mp(>g 3upportec, |
sguore pfaic foaclecl cxbove tts dasitc

..
. . )
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ENolNEERs
|

CALCULATION SHEET

TITLE: fFs90nsE -r0 CDNceRN ff cATE: A P/2 3 4 Pace: 23.

1

susJECT: A N A L VS f 5 BY: A . R , CK: O SHT:. 6 OF H
!
.

buc Wetn3 f i md. .To obtom c~ bour de i

de Pe c.k ton vCL[. tat Ofrec.(GA]tAOof
pfates , muettge3 the defeechon 3 |

6

(c cLoc of z, to obtem o. wnservattve rewetcr

5eRecLun]~> .

a.l center cy plate \x= =0, u.e .

w'= 2.f:
For % 2 4" \

|

@= 40t ps, (gaFv.) '

i

y i3 ps , C 6cwe ) t

-4. :

f 6.91 ( st f 0 .264 et ) -- 9.os e (. os<& !
T ~ZBVID' ) i

- 5. e ss
'

[
"

-
-

.

o 3" ( gc Pv. )
=

.

p = . 0 3' ( bare) !
!

. o b" !W ' = . 0 % 2. =

!

.

!
|

,

* (
. .-
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HOPPER AND AsSSCIATES I
*

ENGINEERS
I

CALCULATION SHEET
. TITLE: OFS PJ/VSE TD CONCFEN /6 DATE:_ /A /2/2 9 Y PACE: ~2. 4

susJEcT: A rvo u wis av: A . rz. cx: e snT: e or___ lt

* ,

9. 3. 2. Pasec - Pressure h "x2 9 ^) '

,

A c corci o 10 ANst N509 - is 90 CEt

7 53
bke m ca t m tsm pcme0 def ecitonQ es

s per foot C){ mc~x t m tam pa ne0 sf c, n. ;
V"

In our cese the m o t vv/ ta m spcevi ts
Lhe ds5tcstace betaleevi s tty viers , t. e

3 O' . Therep o<e,
:

r=we - w' = k ( y ) .os = . 2st s es i

[E a 5], f rom SecNuon 3.6bo2vm

terms of 9,. tn

D [ ,(12)] ~'C = 364 t4> ~ ~

;

Cteso,

C, = E * h6 91 27
-t1. ( 1- L/ NO , _ 16 (f bOM h ( LA) I b N 51VINL4)

_

r

B u ' y' ' Y
27 9 r_, ,
yd / t

I kvctitM wiff gie/cl tlne cJfouJct bec(A

pre.s s(A ve ,

ca $. V = 13. b C = .36 4 ps * o r 2 t. 7" n,'O (ge)mut

u=I4.65 c,u, = ,7I4 pi is. B' n,p (tuchor
1

_. . .
. . . _ . __ _ Y_
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ENGINEERS,

CALCULATION $HEET
,

TITLE: f 65PoN5E TO CorfCEEN /E DATE: APG 9 4 PAGE: 26.

sus;EcT: ANALYs15 BY: A . E . CK: @ SHT: /O OF f/ !

l
+.

4. 'l ACEA 12E D u cTr os

{ Lie game [_s wi88 de(8Pd MAssumtti
j

A NSI NSOS-/9BD ctffovvcs b& chst anc.e ,

he reduct on m ouyPovo aren es

determ wed,

h (k ) = . 312.5 ''UJ =
%

,

,

A, , A , f2 = Ao- Ai
/004

',

NN gL ,
. +w

Foc 28x/b"

2 0 x / 6 - 2. [ ( .'6i t 5 X 11) -+ (.312 s X B [' /007, fzosit i

3,S"4 rebuctsotn= 8 6.) h Geft over or

:
.

For 7 x 2 v'
i

g g _ z v 7 c C c.3: 25)(s.s3 + (.31 ts3 C it)] , f og )24x7

S 4 . 2. "4 .eefo vert or 5.6'4 rebuckson=

;

, . . _ _ . . _ . _ _ . _ _ _
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i

CALCULATION SHEET-
!

TirLE: hEsPON"E -r0 CONC E:~r N /5 DArE: A prt 9 t/ pace: 2G f
.

sus;Ect: A tv AL.s is sy: A . e. cc: b sur: // or il
!

).

4.5 Srifrmee '
t

Zn tks s avioA s ss the 2cnc esi sbg vser3
t5 7_ 4 ",

CA c c o <cl t n} todevigth
ANSI N503-ISSO the ceReotdable

,

S tLff ner def'ec$novil e3

%~ - 4 (?!O = . t s " |
*

502v t vl E Ec 63 fof f,
.

P

P = 3 e H E1 '"~
S 2" i

wben,

I -= . D '7 5 t o "

{* z tv " ;

f = 3 84 (2S/o') ( .07s3 ( .7.s')
|

5 ( 2.9 P

f = /3L '#[t m
Nous

:

=30",tvibwEcsrC;mu ,P - Where ot=

fenc tk '

'(; +u = '31 q, y 3|=
3o

i

of I 2 l* H O2

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

=
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TITtt: P E 6 P Drvs E rn CONC re sv /5 DATE: A DE Sy pace: 2. 7 |
-

susject: 6. O C ON c t-u si orvs sy: A R, cc: @ SNT: I OF_ 7 '

.

9

CO NC L tAS ONS
.

commen'l posec\ by.Tn respo> sse to or

D o c l<e l N o. S D -3 'l l,the NRC sn a.

mo(e dej.DtEeb
frocebtWe f of ccdcv0cuttnj |

aff owe b4e pressu te , c(s pu bets hecl en -

gresenlecl. ThisH A - D.9 /0 3 - 69 6, t.s
,

ts. cschieved b sefecitrc. twO represeniatwe ;

ductug 33 stems etnd per(e
s

orm ta detac#ecl

ccecedcdtons to deterrntne the cAouwbee
9

PfCS5afCs

of th-e restAdis L5 sh 0LW)A stammAr

Ta bPe 5,1, l-lowever, the resufis cwecm

not as tvnportoat cas the protecltve t vi

ob'lctLAtHj them. The gugo3e o thisgecle e

es to e y p a rack o m Lhe fesvEls .pa b&s heck

HA - 03/ ec5 - 6c) b.7'hes. os c4 c h e e ve c- btr

of c2ew oncl com] peel.epro vt ch n3 x sa w1pee

ccJc u ecuts c>ns. "

:

.

, , ,
*^
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a
s r-

I k M

,i 0

f. m
I f
| 7

D O,

O 2|
- 2 0
' a m
| I

c
h

.

in Summary La
-

0

h pAllowable Pressure
System No. Duct Size Analysis Type DW DW + Seis. DW + Seis. (membrane stresses only) U

(inch-water) (inch-water) (inch-water) 7- 2
, n0 n n+

mD i
2848_1_1 B 7"x24" galvanized 14.6 12.1 y 5 g150'-

Cbare metal 13.4 11.2 137 2 b g>oZ
d 30s

AO =>22849_1 20*x16" galvanized 18.1 32.6 23-

,
bare metal 16.6 30 Og-

-, a -,5::
..

n :
TABLE 5.1 Sussacy og R e su t_rs ? y

P w
nn

M

Lo s
<
s

.- n

| N

% N
mt .

! N
i

!

1

{
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HOPPER AND ASSOCIATES
ENGINEERS

CALCULATION SHEET '

TITLE: k MPOr1CF rd CONCEEN I6 DATE: A PC. b4-

PACE: 23

SUBJECT: b.C fEAERyWcp c gy: A, O. CK: M SHT: I OF 7-

.

R e pe ce n ces
|
!

l. Flu.or - Ps oneer , In c. Dess3n Reports |
om

H scropoem R OEPs " h A* Throv h'kHj
Projec.Y. /O- '12. 21, Cesen b : [2 oberi It'sg. i

(t4icropievi 2 of4_s cue on g,ee u>ith Deco.) :
.

2. Tu<n os henWo f Ge<e . " Theo o( seas tic

S ta 6,4d.3 , 2. 0 Eci t to on, tA c Gnw - Hole, i
*

196/. |

3 Timoshe n ko . " Theor of pfates emc|
bheAls# 2 & EdrLon, 19 5~9. ;

,

9, daan " Roarks Formulo.r pr Stress cmcl
.

,
.

Stecatvu ', b L" Edutt o m , M c G mw - Ho (f, !6 6'3. j

( ~Ta b2e 3 5, C use '1 ] !

5. ASME, ANSI / ASME N503 - is 80, Nuc. fear j
,

/> ower Pfant Ate
CPeantn3 units cmc!

Co<nponents , H. 4. , to 60.

6. Pogott , "Introdu. dom to Mec tacmtc.s of
So@scls" , Fren-Li ce-Ha8/ , IB 6 8.

i

i

.,. ~_- - -. .-- . .
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CALCULATION SHEET '

TITLE: kF sPOrYSF TO bN r F/2rd '15 DATE: A pr bY PACE: 30 |
.

sussecT: E re-re; tv r Fs BY: A .P. CK: M SHT:1 0F L i
;

>.

I

Hoppt 0 assouakes ,'' Deco - usnec9.

D ocket Ho. 50- 3 W Femt.t Z CC HVAC
r

DucLem35ystems , C oncern item |

No. 14 " , Opn 2 189 4, |

!

< i
# ;

!

$

!
,

i

!

!
!

!

i

i

i
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