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For circular ducts the maximum allowable negative pres-
sure is apparently total vacuum. The basis for this resuit
was not presented, so it isn't clear if it was determined
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SYSTEM |RECTANGULAR | Smax OR Sdw +Seq{ Sb+Sm]| SUMMATION OF
NO. DUCT SIZE (PS1) (PSh | [Smax OR Sdw + Seq)] 0.9Sy REMARK
AND 3b+ Sm (PSI)
(PSh
2848-1 14X14 25250 7150 32400 32400
2848-1-1A |16X20 9236 23160 32396 32400
24X20 1648 30750 32398 32400
32X20 295] 22100 32395 32400 | SEE NOTE 2
20X16 9236 23160 32396 32400
16X43 13230 19170 32400 32400
16X66 4831 27570 32401 32400
2848-1-1B |12x7 3224 ‘ 29180 32404 32400
18X7 620] 31780 32400 32400 | SEE NOTE 2
24X7 10380 22020 32400 32400
36X7 11060 21340 32400 32400
4BX/ 1348 31050 32398 32400
7X24 13470 18830 32400 32400
EX57 7827 24573 32400 32400 | SEE NOTE 1
8X66 26730 5673 32403 32400
8X36 6659 25740 32399 32400
2848-1-1C |16X8 8663 23740 32403 32400
24X9 5021 27380 32401 32400
32X9 1717 30680 32397 32400
8X41 1872 30430 32402 32400
n 8X66 24010 §391 32401 32400
7848-1-2A |32X40 11530 20870 32400 32400
48X40 3389 29010 32399 32400
64X40 210] 32180 32400 32400 | SEE NOTE 2
32X32 769 31630 32399 32400
24%49 4110 28290 32400 32400
24X66 224 32180 32404 32400 | SEE NOTE 2
24X32 669 ‘ 31730 32399 32400
2848-1-2B |21X40 15250 17150 32400 32400
21X51 6254 26150 32404 32400
21%80 7780 24620 32400 32400
TaLLE G.e.1 Gunvde  of Seats Fokl Bl RrtTA~Guear

PucTisai, Y% °of Fer i1 - CCHvAL _-;T%‘c*l
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2848-1-2B |21X53 3629 28770 32399 32400
(CONT'D) [16X66 8422 23980 32402 32400
2848-1-2C |29X40 12430 19970 32400 32400
29X55 8941 23460 32401 32400
29X80 2056 30340 32396 32400
29X40 13880 18520 32400 32400
24X40 170§ 32230 32400 32400 | SEE NOTE 2
24X66 2774 28630 32404 32400
24X55 10200 22200 32400 32400
2848-1-2D |16X66 11830 20470 32400 32400
16X44 13870 18530 32400 32400
16X20 1983 30420 32403 32400
20X10 5482 26810 32402 32400
2848-1-2€ |20X10 452) 31950 32402 32400 | SEE NOTE 2
16X10 186} 32210 32396 32400 | SEE NOTE 2
16X66 132} 32270 32402 32400 | SEE NOTE 2
284B-2A ]51.5X51.56 8051 24350 32401 32400
78X34 15120 17280 32400 32400
2848-2B 74X36 29920 2477 32397 32400
51X38 15450 16950 32400 32400
2848-5 10X10 19180 13220 32400 32400
28491 20X16 189] 32200 32399 32400 | SEE NOTE 2
18X12 0] 32400 32400 32400 | SEE NOTE 2
16X16 24040 8357 32397 32400
12X10 13070 19330 32400 32400
12X8 78210 0 78210 32400 | SEENQOTE3
10X8 14490 17800 32390 32400
10X6 3064 29340 32404 32400
16X12 13340 19060 32400 32400
2849.-2 19X18 27680 4720 32400 32400
2849-3 60X26 7088 25312 32400 32400
38X34 8689 23711 32400 32400
Bert % 0.1 (con]'®)
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2B49-3 7BX34 22480 8810 32400 32400
(CONT'D) |32X30 21550 10850 32400 32400

50X20 14580 17820 32400 32400

22X%X12 16340 16060 32400 32400
2849-4 12X6 1490} 30810 32400 32400 | SEE NOTE 2
2P 16 74X30 19610 12780 32400 32400

124X48 296] 32100 32396 32400 | SEE NOTE 2
2849-6 10X10 1062] 31338 32400 32400 | SEE NOTE 2
2849-8 74X30 4963 27440 32403 32400

124X76 1583 30810 32403 32400

72X30 22140 10260 32400 32400

52X44 7388 25010 32398 32400
2850-1 24X18 394) 32006 32400 32400 | SEE NOTE 2

24X14 18310 14090 32400 32400

24X8 1886 30514 32400 32400

34X20 27290 5110 32400 32400

2BX14 21820 10580 32400 32400

20X18 977 31423 32400 32400

20X14 140850 18350 32400 32400

16X14 13270 18130 32400 32400

14X10 630] 31770 32400 32400 | SEE NOTE 2

14X8 25320 7080 32400 32400

12X12 1271) 31128 32400 32400 | SEE NOTE 2

10X8 1025} 31375 32400 32400 | SEE NOTE 2
2850-2 40X32 9348 23050 32398 32400

40X26 11050 21350 32400 32400

34X26 10420 21880 32400 32400

34X20 7775 24620 32385 32400

26X10 10300 22100 32400 32400

16X10 4278 28120 32398 32400

14X10 5242 27160 32402 32400

14X8 2762 29640 32402 32400

10X8 1367 31030 323987 32400 | SEENOTE 2

10X6 741} 31660 324M 32400 | SEE NOTE 2

26X16 B636 23760 32386 32400

TAoLE  S.0. &(.m«] ‘v
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2853-2 36X30 12330 20070 32400 32400
32X30 4440 27960 32400 32400
2853-3 40X40C 5279 27120 32389 32400
38X38 8250 24150 32400 32400
38X32 4980 27420 32400 32400
38x28 8484 23920 32404 32400
38X20 7014 25380 32404 32400
32X20 2583 28820 32403 32400
22X20 2801 29600 32401 32400
20X12 2768 29630 32398 32400
28541 36X30 3882 28520 32402 32400
36X10 19450 129850 32400 32400
34X22 2248 30150 32398 32400
32X20 9239 23160 32388 32400
26X20 13080 18310 32400 32400
24X16 23520 8880 32400 32400
20X10 28110 azxn 32401 32400
20X6 10880 21410 32400 32400
2854-2 36X10 13750 18650 32400 32400
34X22 20180 12210 32400 32400
34X20 3468 28932 32400 32400 | SEENOTE1
30X24 3383 298020 32403 32400
30X12 5317 27080 32387 32400 | SEENOTE 1
26X20 16840 15460 32400 32400
20X12 16300 16100 32400 32400
20X9 4659 27740 32399 32400 | SEENOTE1
2854-3 38x28 1735 30670 32405 32400
38X30 1696 30700 32396 32400
36X30 1432 30970 32402 32400
36X18 20380 12010 32400 32400
4BX14 22070 10330 32400 32400
36X12 22820 9583 32403 32400
28X16 14640 17770 32410 32400
2854-4 36X12 11580 20810 32400 32400
24X20 2112 30290 32402 32400 | SEENOTE1
24X16 2865 29540 32405 32400 | SEENOTE 1
24X8 5905 26500 32405 32400
TAse <01 (Len]'® )
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41261 48X48 3860 28540 32400 32400
4316-2 19X19 22900 8500 32400 32400
4316-3 10X10 831] 31500 323N 32400 | SEENOTE 2

Sdw = Stress due to Duct Self-Weight

Seq = Stress due to Earthquake

Sb = Bending Stress in Duct Panel

Sm = Membrane Stress in Duct Panel

Smax = Stress on Post Buckling Effective Area
Sy = Yield Stress of Duct

NOTE: (1) Stresses determined based on SSE ZPA/OBE ZPA
multiplication factor only. This is acce o« a rigid system.

(2) No Buckling.
(3) Non-Essential Duct.

TABLE 5. 0.1 (Cony "5
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HOPPER AND ASSOCIATES
ENCINEERS

CALCULATION SHEET 3
me:_Eesponse 0 ComncepnNn /I8 pare:. A PR S Y pace: L

sueer:__ | O Trnreopucrion ov:_ A Q2 e mhy  sur: | oF Z

e

Il Peogreng OvATemgny

On Movch 32,1984  ihe U5 N.RC. subm tted
Docuetl No 80-2vi to Detrot Eduson ComFonj.
This Doekel conswsts 0{* on reciuesi fof

ondd bional Lrpormotion on Fermc 2 ccmvAc
s:js‘tcm de:Svjn and Ofiefa‘bom. In /Oav’itc_‘uéoor")
theve are several concerns ﬂejofcltmj the
steact ura Lm‘tejmtj caﬂcupatoms) HA-0S5]g9- 686
and HA~03/86-696} perrformecl b«j H‘FP@/?’
Assocates.

This Facl(aae s IorePa/'ecl tn ordev 1o
resf»oncl to one o the comments Fo.sed
bj the NeC nesofcfmj HA-OS/BS- 2¢. Namefj,

Likewise, the analysis of system 2850-2 indicated that this
system responded Inelastically at one location, and It
was thus concluded that a ductility factor of 2 was suffl-
clent to achieve the required pressure load. The mean-
Ing of this Is unclear since It implies that somewhere in
the system the highest stress calculated on an elastic
basis was about 25y, considerably exceeding the maxi-
- mum allowable stress.
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CALCULATION SHEET .
me KEspOnNsE 1o Comcepn [ 8 oaTE__ A pe 4 Y PACE: [A
SUBJECT: InTeopucr onN BY:__ R CK_mpk  SHT_Z OF_ 7

L InvEsSTIGATION APPROACH

The octuc? pressuve that 635tem

2850-2 Ls .sub\)ec,teci to will be determuned.
The Froc.eclurc wsed w  evaluedon
snsteM 2850-2 bj HA-Og/ea~ 696 wi ll
be summo\néecl. LAst the cetuol

desxfjf\ lof'e.ssu/'e; the stresses deveéopec‘ W
the duct\v:j Wl be evabluoted.
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me.Eegsporse 7O Concepn 1B DATE: A Pp 94  PACE: 2
suesecr:_ 2. O ,ANBLY.Slb AszoAcH BY: AP _cx_MMC  SHT: | OF A
T sl oo e . gy B
z.1 ActTunaL SvsTem Pressupe

EE— S —

Duc‘lz sb.st?m 1650 L LS ‘C« .Sufapej duc{
ror the mawn contro€ room, Per [Res | J

| _the desan pressurve ror ths sds‘tcm Ls

| 6" water CoPuwm (Positive ).

T Thd  cokeuihloan apart MbipRiese S8k,
. the bOunij pressuve was selecled to
_._:_._. bt 113" Woter Colaem CNejatwe) For

SN 535&.”, 2850-2, the report (‘Ounc‘ the Qousst

_ oﬂﬁouuobﬂe f)re,ssu(é to. be 6" W.C.
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CALCULATION SHEET s
me:. Peseonse 10 Co~nceeny | R paATE: A PR G4 pace: B
SUBJECT: AnALYsiS  APpe OAC i ov:_ AP ek ype  SHT:_Z OF 7

2.2 AnpLvsis PeoceDugE

A comFutef UV ?" sjstem 12850-Z
wWos Pef{ofmed bb Hoppef\% A ssocates
uxsu\j the meuter Code ANSYS [er 2 ].
Stresses were delermuvied for the {’oefowmj
800\(;(&»43 WWdlthWSJ
b Deod Wexjht
Z, Sewsmic Using S.te Speciyic
Eafthcl/uoke (55E) response
spectve , with ductwettj of 2
and dampms or 107,

3. Seismice , SSE fespowse Spe ctr&)

J
wit h duc‘t\é’\ti o { (efostic )
and do.mpu/lj of 107,

y. Sewsmic , SSE respovise .sPectm,
with duc.t\atj or 1L (ebostuc )
ond do«mlomj or Z %.

The resu@ths stresses ave 5quna/\5ecl A
Ta e 2.2.1 . LOQ(Juf\j wonditions 1 and 2 weve

used v HA ‘08/69‘ 68e6.
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me__Response TO Comnceen B oare Ape 3 Y pace: S

SUBJECT:

P —— —— — o — —— " ——— ——, - < o — E——— ——

ANALYSIS APPBOACH oA F.oex:__puk sWr_2 oF 7

The maamus 'or\Oc,edunfe used «
Ob'tnir;l—:s;lj tie Ke.su@t.s /D(e.semted A

thes Pacl(&se s dscussed wn " RespOnse
to. Concern_ 15" [ Ee[ Bj) w e h FIOV(APS
detacled calubutions ond pmc.edwes for

two v’ectamaueaf ducl sxges.
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2 Y PACE:

me_PesponsE o Comceerny 1B DATE: A PL b
susEcT:  ArdaLYs!S A PPROACH BY: A P CK_ M SHT:_ Y OF 7
STRESSES
DucT Dw SEIsmIC J—A=Z_ SEISMIC M= Il 2ismic ,:«:I
(s | (Ps D) | DamP = 0% pamp = 10/ Dawmd = 2 %
4Ox22 85 779 psi g27 ps 2S5 ps
HOx2b s Bes g3 I108s
3Y4Yx 26 e7 103Y e 1319
34Yx20 | 10l 792 238 as |
2bx /b el 125b je! B 1259
2ox 10 171 1354 2163 H0b3
lox /4 126 108 2350 3433
16 x /10 108 IS0 2615 S0
/4% 1Y 235 133Z I1BSL 2226
14 x 10 lez zZos“ 3365 034
/4« B 238 4S8 1742 2853
10 x 8 272 1085 1464 1839
0 x b 132 08 &7 1 BOS
Bx 8 312 Z314 2969 L)
TagLe 2.2.1  Svstem 2850-2  ResurT STresses
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e LPesponse 70 Comcerry | B pate: AFR S v pace: 7
SUBJECT: ArvaLYsis  ApPPrROACH BY: A K. ek Mpe sHr: 5 o ¢

2.2 Bucuring Steess

Pote elostic compress Ve buclzémj stress.

5(,,4,“,: KﬁtE) (__2_)1

12 (1- Lt

w/heve,

E= 230" psi
vV = .24

W =

[Qe{‘ 3, FB 355 ]

g P o
.‘————-.
5 5 L
B

.08l tnch , /8B 5056

(%‘2”)1’ but w=H4 gor (b/a<))

b a 1 b/a k S critical
{in) (in) (in) (psi) |
40 30 0.0516 1.33 4.34 188
34 30 0.051€ 1.13 4.06 244
26 30 0.0516 0.87 4.00 410
6 60 0.0516 0.27 4.00 1083
14 60 0.0516 0.23 4.00 1415
10 60 0.0516 0.17 4.00 2773

8 60 0.0516 0.13 4.00 4334
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me Resrorvse 1o Coverrn |8 DATE. A PP 84 _ pace: @
SUBJECT: Arnvacysis APPrROACH ev:__ AP ex_ MuL sHr:_b or 3
2.4 Dampina EvAcuaTioN

A dam/omj value or 2% wos wused
thrOtASl/tOut the cmaéjses Per{‘ofmed wn

HA- 03/B3- 696, However fror sjstem
2850-2 , the 2% do\mpug vabue aFFeafec’
to be too wnservalive. O review o the
avafa ble €.lerature Fdeucecl o rnore
reasonable volue.

Qe{*erm,mj to the ductw\j s o bofted steel
assembéj) Eeju&x‘torj Guide .61 reconwmends
A dawme5 vobue of 7% ror o Sape

Shutdown Ewthiuab{e.

Other repefences ke | [Eef “, F’B. 8ez

o d Cl?,e[ S, PB 9-22 ), £ist the recommended
damping volue at 10-15%  atl or Ju\s‘l
belo ‘jxeid pomf.
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mw_ﬁgs_ﬁgis_é_:mm e | E DATE. A PR 9y pace: )
SUBIECT: . A rYALYSIS APPRDALH BY: A E_ ek NN~ SHT: 7 OF 3

[Re{* 6, P:) 11-2-1 ] Jiscusses that

7% dampw\j (s o.de?u\o\te os showun
througk tests )aerformec‘ on c‘u(,tunj
SjSt?MS.

From Lﬁe_,r 7, Pg y-32 J , wheh speuf:caééj
addvesses HVAC, ductanﬁj the wof\.servaiweéj
estimated doumj ts reporled ot

7 T op ceritica .

From above , 11 (s evident that use of
10% damla\nj s ol unreasonable, and
that 7% wouéd jueéd QFPfDPfLO\tE 36t

st €€ (onservative resufis.



me__EPespOonsg TO (omceer~ |8 DATE: A pi2 ay PACE: 10
sussect: A, 0 A ALYSIS v AR ex:max  sur_ | o &

HOPPER AND ASSOCIATES
ENGINEERS

CALCULATION SHEET

3.

As mentioned eovlier, the desuin joressure
for 53:>tem 2BS0-2 (s 6" W.E. Usmj
thee pressuve ond the various €oac‘m3
comc‘\tcons, the totol stresses C\Ct(.bdj
On the duc'f,s ave determined. These ave
shown w1 Tables 3.1.1 tough 3.1.3

ExceeAamce cy the olouwe ofe 6tvess 0{‘
-8Vy  occures for Onéj the z6"x10" duct

SL;SB/ umAPf the Z-?o dan}OLVlj SSE eoaduﬁ,

The duct o shown 4o be stressed to
1.3 V;’/ which Squests fhmt there w €L
be jLefdmj ot the (orvers.

As wos shown wm Seclion 2.4, the
use of 2 % dampmj ‘s very wonserva tave
FOV oan SSE t\spf €oac\w13. For o move
reasovio bée je‘t stiee wmservatwe anabysis
o value or 77 dampmj con be used.



b d Scritical Sdw Seq Sdw + Seq Sbh + Sm S combined %S yield NOTES
{in) (in) {psi) (psi) {psi) | or Smax (psi) (psi) {psi)
40 32 188 85 774 9348 13650 22998 64 < 90% S yield OK.
40 26 188 115 869 11055 13650 24705 69 < 90% S yield O.K.
34 26 244 87 1034 10421 13650 24071 67 < 90% S yield O.K.
34 20 244 101 792 7775 13650 21425 60 < 80% S yield 0O.XK.
26 16 410 81 1256 8636 12240 20876 58 < 90% S vyield 0K,
26 10 410 171 1354 10304 12240 22544 63 < 90% S yield OK.
16 14 1083 126 2019 6882 8040 14922 41 < 90% S yield 0K,
16 10 1083 108 1560 4278 8040 12318 34 < 90% S yield C.X.
14 14 1415 235 1232 1663 6920 8583 24 < 90% S yieid QK.
14 10 1415 162 2054 5242 6920 12162 34 < 90% S yield O.K.
14 8 1415 238 1458 2762 6920 9682 27 < 90% S yield 00X,
10 8 2773 272 1095 1367 4090 5457 15 < 90% S yield 0K,
10 6 2773 132 609 741 4090 4831 13 < 90% S yield OK.
8 8 4334 312 2314 2626 2640 5266 15 < 90% S yield O.K.
Sdw = Stress due to duct Dead Weight
Seq= Stress due to Earthquake

Sm + Sb= Membrane and Bending Stresses on panel due to pressure. See [Ref. 8] for detailed procedure.
Stress on post buckling effective area. See [Ref. 8] for detailed procedure.

Smax =

Scomb. = Summation of Sdw + Seq + (Sm + Sb) or
Smax + {Sm + Sb)

TABLE 3.1.1 SYSTEM
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b d Seritical Sdw Seq Sdw + Seq Sb+Sm | S combined %S yield NOTES

fin) {in) {psi {psi) (psil | or Smax (psi) (psi) {psi)

4G 32 188 85 827 10072 13650 23722 66 < 90% S vyield 0K,
40 26 188 115 931 1190 13650 25551 71 < 90% S yield 0K,
34 26 244 87 1116 11372 13650 25022 70 < 90% S yield 0K,
34 20 244 101 838 8309 13650 21959 61 < 90% S yield 0O.K.
26 16 410 81 1618 11848 12240 24088 67 < 890% S yield 0O.K.
26 10 410 ”m 2163 17483 12240 29723 83 < 90% S yield O.K.
16 14 1083 126 2396 8941 8040 16981 a7 < 90% S yield O.K.
16 10 1083 108 2615 10033 8040 18079 50 < 90% Svyield 0.K.
14 14 1415 235 1852 46286 6920 11546 32 < 90% S yield 0.K.
14 10 1415 162 3365 11506 6920 18426 51 < 90% S yield 0.K.
14 8 1415 238 1742 4119 6920 11039 31 < 90% S yield O.K.
10 8 2773 272 1469 1741 4090 5831 16 < 90% S vyield O.K.
10 6 2773 132 an 1103 4090 5193 14 < 90% S yield 0.K.
8 8 4334 312 2469 2781 2640 5421 15 < 90% S yield O.K.

Sdw = Stress due to duct Dead Weight
Seq= Stress due to Earthquake
Sm+Sh= MembranemdﬂendhoSmsusmpanelduetomm.See(Rd.8Ifordotai'edpmcedun.
Smax = Stress on post buckling effective area. See [Ref. 8] for detailed procedure.
Scomb. = Summation of Sdw + Seq + (Sm+Sbh) or
Smax + (Sm + Sb)

TABLE 3.1.2 - =1 AND DAM F
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b d | Scritical | Sdw | Seq | Sdw+Seq | Sb+Sm | S combined | %S vield NOTES 1
(1) {in) tpsi} {psi) {psi) or Smax (psi} {psi) {psi) ’ [

) - Fagh= PN s TSN =T LT i | P é
40 32 8 8! 9 11819 13650 25469 71 < 90% S wvield 0K
a | 26 188 115 109! 14140 13650 27790 77 < 90% S vield O.K
34 26 244 87 1318 13716 | 13650 | 27366 , 76 < 90% S vield 0K, |
20 244 101 951 9620 13650 | 21270 65 | < 80% S vield OXK. |
26 | 16 410 81 2299 17891 | 12240 | 30131 | 84 | < 90% S vield 0.K. |
26 10 410 | 171 | 4063 | 34343 | 12240 | 46583 129 | Exceeds Allowable |
16 | 14 | 1083 | 126 | 3433 14604 | 8040 22644 ' 63 i < 90% S vield 0K |
16 10 1083 108 5240 24373 { 8040 | 32413 | 90 | < 90% S yield O0.K. |
14 | 14 | 1415 | 235 3226 111: | 6920 | 18111 ‘ 5( | < 90% Svyield 0K '
14 | 10 | 1418 162 | 6034 24259 | 6920 | 11179 87 | < 90% S yield 0O.K. |
14 8 1415 239 | 2853 9428 | 6920 | 16348 45 | < 90% S yield OK. |
10 ‘ 8 2773 272 1899 2171 4090 | 6261 | 17 | < 90% Syield 0K ‘
10 | 6 | 2773 ; 132 | 1805 | 1937 . 4090 | 6027 | 17 | < 90% Svyield OK ]

L8 1 8 | 4334 | 312 | 2819 | 3131 | 2640 | 5771 | 16 l < 90% S yield OX. |

Sdw = Stress due to duct Dead Woight

Seq = Stress due to Earthquake

Sm + Sb = Membrane and Bending Stresses on panel due to pressure. See [Ref. 8] for detailed procedure
Smax = Stress on post buckling effective area. See [Ref. 8] for detailed procedure
Scomb. = Summation of Sdw + Seq + (Sm + Sb) or

Smax + (Sm + Sb)

TABLE 3.1.3 SYSTEM 2850-2, STRESSES FOR DUCTILITY = 1 AND DAMPING OF 2%
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vme: [ EsPONSE T Comcepn~n |G oate APz 9Y pace:. / F

SUBJECT: A NALYSLS B:_ A B ek ypd sur: b oop 4

N-S

2.0
55‘,77" (3.5 )( 4063 Ps: ) = T3LL P&l

or

55077,: (%“E) ('Lfb3 ps >= 7704 75

aderoaed, 5597/2: 2;70%7;&32& - 25'3/9SL

Ueoe PLoavaer o7 the two values L€
9" Y y

Seaqy= SI3 ps.

o B p the strese on the ,oost buc(ar-éec/
eﬁ[ectu/e aveon Ls Ca@cupa'tea _f‘(‘Ovm

Somox (N) + S, (b-~)= (Seg+ Spu) (b)
wineve
b= 26", eo./ﬁest duct dimension
Scr = 10 psi, povied bmaké’uf\ﬁ stress
Sow= 171 P“'A) Dec o WELSH'L slress
See = 2512 Ps:l Sesmic stress @ 75 damlamj

4 N= 2¢c+2h
g 7 ;_f_‘.c__”": [rz,rf 3, Pa yrg ]
V oz Ci=p%) V3
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e RespOorvee T ConceEpnN 16 oare APe 4G9 PAGE: b

Annl ysis BY:_A. R ek MMFL suv: 7 o 2

.08k mclq duc,{ thickness

"

h
V=
E - 23:/0 ,DS'
Ve = 36,000 psi :ye?A stress or stee€

C = (. oslb) 22800 = 1.29%0 cneh
V12 Ci- (2a)9)V 26,000

N=(0288)(2) +2(.0o516)= 2.88 wcl
So,
Smay = (28512+ 171) 26 - 90(26-2 88)
1.8%
= 7209329 Fs(
Os befwe,
Sm+ Sp = 12,240ps.

Dcomb * Smax* Sm+ Sb = 2093%3+12,2Y0 ps.
33180 psi

"

/“5*1 = 33180 p0=92%
36000
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-h :

SITE SPECIFIC EARTHQUAKE 5% SITE DAMPING vt 17

FREQUENRCY 1IN CFS
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£o.% ‘ ll s 1%11 | ,%‘tfu "4 lll ﬁjﬁllij IJYTI : 111 1J 11111 T lﬁl 11‘1111 ’1:1 # ijl ‘1 ljli -0
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300 -1 JJ//;A://T—— 7 DAMPING 0.0
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"‘""E §// 7/ DAMPING e
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. /- AL — 1. DAPING ..

440 s > i 3

s. 1“7H W / / ih.m
g daal /// ‘ %/ A;!z.oo
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wne:._ Beceonse 10 Coriceen |9 DATE.__A PR S 4 pace: 12
sussecr: 4.0 ComcrusiOnNs eYy: AR ox:_mby  sur: | oF |
CONCLUASIONS

In response to a concern /OOcecJ bj

the NRC wn Docwet No 50-34l, alud;mj
snstem 2850-2 was reavabyzed gor
actual desnsn /Or’esst.we or 6" w.C. (Positive ).

It s shown that {Ov’ o very worsevvalove
cose o 2% damFLnS, onby the 26x10°
duct size exceeds the allovie ble strest
value ©Of .3 vy, For more reasona ble

:je‘t st e wﬁ<ervcutLV€ valdue % dam'pma
or 7%, ol the duct sizes owe al or
bebow the olowobble stress.



HOPPER AND ASSOCIATES
ENCINEERS

CALCULATION SHEET ,
me_KRewponse 70 Comcegen /R DATE__APR S 1_ pace: 2D
sunecr: 50 EBerpeeries BY: A R_ex_ypx  sur: | o L

RKererencES
m—_—_—_—_

!, Te?ecopj tvovismisson £ rom D owve

J o ) DECo Fevrmt 2 ) to Hopro(/

5‘ Assoc.cq‘te:, Opné 2 , 1994.

2 S wavispun Ano@:j.s:s S\Jstems) Inc.
ANSYS - Pc [tinene 4.3AY 5 12-1-8B8,

3 T wioshenko ? Geve . " Thec.'j o Efesiic
5tab\€\t€r“) 2 od Ec‘ntu.’/n) Me Groww - Hilf,
/aeél.

4, Newmark § Holl, " Procedures and

Criteria 7(’o.r Ea/'(hc;uaue Resistant
Desljn" £rom 'Sefggted Pa?ers bE\r

Notlhan ™. Newrmiavik Cuv, @ Enguneerinig
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