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,'573_INTRODUCTION E

G,Thws report CR 729, was prepared by Metal Bellows Corporation (MBC)
.. Chatsworth; Ca11forn1a for the Tennessee Valley Authority, Knoxville,
'Tennessee, 1n accordance w1th TVA Specification Number BNP DS-1940-

4809+ RO _ .

-This report prov1des the design analys1s for .a % inch hose assemb]y
with 3/8 inch tube ends, for use in Bellefonte Nuclear Plant in various
. locations and applications. Actual operating conditions'are less than
: cdes1gn requ1rements S ' ' R o

The analys1s is in accordance with the Rules of the ASME Boiler and ,
Pressure Vessel Code Section III, Class 2. A simplifying, conservative
assumption-is to analyze the hose and braid separately. Association
(EJMA)” performance equations and ignores the hoop support provided

~ by the braid. The, ana]ys1s of-the braid is to show the stresses imposed
by the’pressure end loads is within Code allowables. The braid in- -
ward force vector far exceeds the squirm force created by the hose,
-and bellows-squirm calculations are ignored.

A s1mp11fy1ng, conservative approach is to list the many pos51b1e , ' E -
motions and radius changes that will occur and perform the stress- -

- 1ife calculations for the single worst case. :The seismic ana]ys1s is
made assuming the hose is ful] of air, and pressur1zed

. The mechanically 1nduced vibration is" analyzed at 10 Hz on]y " The
other réquired frequencies will produce smaller: d1sp]acemenes w1th
resu1t1ng h1gher ]1fe and need not be considered.

{FThe hose is 1dent1cal to MBC.P/N 73989 which has been se1sm1c and .
cycle tested, reference (R 725. o S
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'Dﬁ%LON llL\\Hh

..HPFRﬁTTNG_TEMPERﬁTURE

DES TG TJ T-F5T4IZ'F'FHﬁﬁ'T'lJF?EZ

.IUHM TiHifhﬁT”ll PROOF PRESSURE CAdn

BURST Phhabth AO0

FLOW RATE - o

LINE SIZE - o o

R [;:f'.‘.",' SURE LOSE ALLOWARLE

MOTIONS

THERMAL  GFFIET, DT 280750

CYOLE LIFE §G0G

ORE- SETSHMIC - OFFRET, DOBE P4.370

CYCLE LIFE 100

SEE SEISMIC OFFEET, USSH;” 28,750

f(fli LIFE S 100

lexm1|nu CFFESET DY
LIFE 40

hllﬂ nHlL LOADS

FORCE M/

MOMENT N/f

s TERM "YEARS OF SERVICE" EXPRESS
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2.2 HOSE DATA

i@'TQHE,OD | O 6.500
"’OﬂfSiDE:bIﬁ, on | 0,700
_imsibk DIA{VD_‘ | 0,48
 MﬁﬁN~DIﬁ}1DP o 6.5?2
CYHICKNESS, T | 0.014
SEAN, W o, 108
FITCH, 0,100

LENGTH, L. ESH.000

INCHEX
INQHES
INCHHS
INCHES
INCHES
INCHRS
INCHES

THOHES

WO QF CONVOLUTIONS, N J60 -

L FERFORMANDE COMSTANT S

TP# TODYEXF S/ (DFIERP .5
TPﬁ' 0,014 INCHHE
RS2 0L 47

G/ DE TR Y EXEL S 0,49

ORs 0U48

CFs= 460

DLRLE FROM FIGURE G20, EJMA STANDARDS

CChE 4L 65

(MATERTAL. THINNINGY

LA FROM FIGURE GL8, EJMA STANDARDS N

20303 FROM FIBURE C19, EJua STANDARDS

g
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FPEREDRMANCE EQUATLONS

RELLOWS TANGENT CIRCUMFERENTIAL PRESSURE STRESS
S (FY DY CER) /2 CCTC) CEC) + () (T (ERD 3

S8 R0 RST

CCODE aLLOWARLE= 27500 F5I

HELLDNSACIHCUHFEHENTIﬂL MEMBRANE PRESEURE STRESY

C8Ee (PR CDP) AINCTRY LB T+ 2W/0)

CODE ALLOWAELE= 27500 FSI

BELLOWS MERIDIONAL PRESSURE STRESS

COEFe (P (W) ZENCTEY

L 354 ST

u&upmw&*mawmmlouﬁL FRESSURE BENDING STRESS
'*:ES4¢_4#5;CP)<w/TP)ExP2?z&_

M 2842 P31

R ETRY

3
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A-R.ﬁ: o ERUTVALERT axXial MOTION DUE TO OFFSET A ‘ LRV

CETE HDP(ﬁTjﬁNﬁhﬁ (THERMALD)
'ETW DLO0FYA3L TROHES
FEORE=30F CDORE ) /ML) (SETSMIC-0RE) : ' .A

ECQRE= Q.001970% INCHES

D

o EREEs SDFCDETED AN CRETIMIC-3E8E)
ESSE= 0.003%4351 INOHES o _ ' -

EVs BDPODVIANCLY CMIBRATITON)

Eds 0L0000188 THOHES

SN BELLOWS MERIDIONAL MEMBRANE DEFLECTIUN STRELZY . o :

$5s EBCTREXF2CET) /20D EXPA(CF)  (THERMAL) | o

$3% 6220 FSI . .' - B a4 |

§5= ERCTR)EXFREORE) /2 GDEXFACCE) (SETSHIC-0BE)

5$¢ ' 3109 ps1 o u

§5% EB(TPYEXPZOESSE) /2GDEXFA(CF)  (SETSHID-5SE) o

§5= 4200 PSI |

§55 ERCTFYEXFR (V) /20 EXF3(CF) <w13ma¢xﬁﬁa

§5¢ 29 EST | - . .

L2 _ HELLOHS ﬁERiﬁIUNﬁL bHFLECTIUN STRESS :

| 5 5&&(fP)ﬁET)/K(W)EXEQ(Cﬁ)A (THERMAL) e
Se= 149592 PST :
S5 SEECTE) (EORE) /ZSUDEXFRCCD)  (SELSHIC-ORE)
Sém. 7ATTOFST.

S6m SERCTF) (ESSE)/ZUDEXPR(CD)  (SEISNIC-SSE)
S6= 149592 PSI |

sS4 ﬁEB(TP)(EU)/ﬁﬁN)EXPQ(CD)" | {VlﬁﬁﬁTlmﬁ)' - "

BRI \{\.:':. 74 :’ FST

A

.Y




2.8 . TOVaL CYCLIC, STRESS o CCRTEy
AT S : CORAGE

FUCSERSAH(SBRSE)  (THERMAL) »
LOSTE 159180 ST

ST P CE3eSa) e CEeEE) CSETRMIC DGE L ' "~

s

ST* 80237 FET

: 5%?*AA?(S3+S4)+($S+Sé7- COCSETSMIC-YYE ) ww
STﬂjiﬁﬁi?i FST : : : 'vq
ST = A?f33+$ﬁ}fi35+$é) o (VIERATION)

S 200 RS

® O @ @

w MODTFIED EJMA FATIGUE ANALYSIS BASED OH OYCLING PRES,

i ELMe FATIOUE ANALYSTY BASED UN CONSTANT FRESSURE,

PO
Fi

2. CALCULATED LIFE . ' Te =/l (IncoNeL g25) -

® S NBE B TR/ CST-B) D EXPS. 4 » ' | A _‘
ONCE 24125 CYCLES T (THERMALY
REQUIKED LIFE= 000 CYCLES

T SETSMIC-ORE) S A

MG 2708762 LYCLES
© REQUIRED LIFEX . 100 CYCLES

NC=' 34931 CYCLES CCSETSHIC-SSE)

N MURE_THQH 1.0EXF 8 CYCLES CUTRRATION)

®
‘QD
& N »-f'-  REQUIRED LIFEs'
®
®




e 2D HRALD ANALYSTS

NI

WIRE DIA, D= .0200 INCHES
NUMBER OF WIRES FEF FUNDLE, N 7
P © 0 NUMBER OF BUNDLES, B= 24 | 2 s

ANGLE TR DH HOYE AXT8, X=33% DEG REES

. A

CWETGHT FER FOOT, Rl 0. 215 LES

23004 END LOAD DUE VO FRESSURE
Fuo LTRS4DIEXFRPY - R A

Fu 45035 LRE

e © o

0.2 BRATD AREA, TOTAL
Am CTRBADIEXFR (N (B

A G ONE S INCHES

@

I RN HRAIDvSTRESS

@

STe FAACOSK o o , ' : | ﬁ
AT PE4 FET

CODE ALLOWARLE= J§550 FSI
GULE L SPRING RATES 3 - o

R A AXTAL SFRING RATE
Fhm 0T ONF D CERY CDFY CTRIEXFI/NCCE ) (W E X ‘ L SR J

ooy

Fope (27,080 LE/TH

 $!11‘3 OFFSET SFRING EATE

® ® & © @

. | .3
RO= .5 COF)EXFR (KA (F ) 7 (L) EXF .
KOs 0.30 LE/IN | - =
2.40,3 | THERNAL DEFLECTION. FORCES o
| Fi (KO (DT) o DrE=s - 1
| ) MAXIHMUM. ALLOWABLE = .N/A LES

—

()
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Cadt.ar pzs:;tr;uu MOMENTS

“M$ fl)(l/f1’>f’
e pé.2  IN-LE
CUMAXTMUM ALLOWABLE *  N/AA- IN-LE

Qadd 'NQTURQL FREQUENCTES

204246 WEIGHT OF HOSE |
s CCUD=DINAL BT () B AALEDCT) (L 3)

Wis 0,746 LRS

N R :-NﬁlﬁHT (F FTHTW
W .TB)?(DI)Pﬂl’(Il(aﬂ00408)

etz ‘0,004 LEY

N R WETGHT (F BRATD
CWEs (RWY (L)LY

| . N
N A R s
Wil= 0,640 LRY : | S i

DLAT.A TOTAL WELGHT
W WD

N;4 1?3& LHS

425 AXIAL VIERATION (FARALLELYTO AXTS)
fm'w'affxﬁ/u>ﬁxw,5<rg>' _(FIKST MODE)
s ez )

'F@' 9. Akhﬁ/W)f\FA>\F¥)f 7 {SECOND MODE)
:ﬁ%fgﬁmgﬁ WZ |
JF¥'Q9‘mkRm/w>Exw,5(r3i  CTHIRD MODE)
FE 356.0 HZ

CFs B8LAKA/AEXFLSFE)  (FOURTH NODE)

Fa 474,06 HY




2.42.6  LATERAL VIERATION

® ¢ 0

DAL BIDFA) (KA/WIEXFLS5(F4) (FIRST MODE) :
CFE 4.9 HZ ' . . : -

%

Fe 68 2ADE/L) CRA/W) EXF >§F45 (SECOND WODE) "_ .

Fe 13,6 HZ o

Fa 433(DF/L) (KAZWEXF.5(F4)  (THIRD MODE).
-_wﬁ:,ﬁsgﬁ HZ | , | | | : A
P 228 CDF/L) CKAZW EXF LS CEA) - CFOURTH MODE) | .

FE 4410 HI

@ & _' ®@ @
i3

ﬁ,iﬁ  fTUN TNDUCFD'UIBR&TIUN

SaLlE L0 SYSTEM FLOW

@
3

Qs FR/ O BALACUFT/S0SEC MIN

Q= 0,000 CUFT/SEC “: - B ' n

o

PR L. FLOW ﬁHEﬁ

. 6.}-"é
-

L ."”'MMT)H XFa
G OAOO” JIT

L imt w Bl AW UEL ae Ty ' : R ' B
® 2430803 FLOW VELOCITY o | a

O

ugﬂ 0,00 FT/SEC

METAL: MASS. e - R

K

~
[N
N
~

® £3.9.4 = 5bPiT)ﬁ.14Ju\§ ﬁﬂﬁuﬁﬁH~’ﬁ)( 00?5&) o S |

f&Ma-.QOOQUJi me<,ra;bxiﬁxcrw;eAra

.2;13‘2~2f51u1n MASS.

";MFﬁm 00040%DF(H)(5 1416) }OO°38)/”\(”A 1(N}))

® | V“'“'Mni;..OOOOOVO LE- (SEL.%”P“/([N)&/Fa‘ - : o 4

OOO408DF(H/LXF4(*%5416)/3DLL

‘Mpgg’.ooooooo R chC)Fxre/\INJExP
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 2i143.3 FREQUENCY RANGE (FLE

LOWS SFRING RATE

Ry

ROM FARA  2.04.0

KAs 127.80 LE/IN

ELEMENTAL SFRING RAT

KE=

2NECRA)

CKE= 92085.50. LE/IN

2.43.3. 4 IN-FHASE LONGTTUDINA

' ’F&iﬂ'<ékﬁ/(ﬁﬁ+mri)>ﬁkk;5

FRis 334534?‘HK B

2,172,370 OUTthgéﬁdeNGXTquNAQ L

Res EQKE/(HM+MF?$}EXPfBﬁQ(Kaiﬂi&)
bRo- sez30.1 Wz

i

.3 FIRST BENDING HODE -

>
d
>

Flis (GKE/MA+NFR) YEXF.L5/2(3. 1416)
Fll= 76660, HZ.
2oA%.4 YORTEX SHEDDING VELOCTTY &+

2130401 F [f CH O CLakbd Y= 0,400 IN LH! 3

CONVOLUTION WIDTH (SIBHAYE 0.066 INCHES

Lhmphksimﬁﬁm L5145
FROM FIGURE 1 F
 UPFER STROUMAL NUMBER; SUs 40094
LOWER  STROUHAL NUMEER, $L= 16958
Q;iﬁLa,ﬂ FOR FRA

VU= FRECSTGMA) /SU

VU= 6330, FT/SEC

Vls FRECSTGHA) /§L

CVLes 4986, FT/ZSEC

FAGE  1d

o

_;a
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HOSE ASSEMBLY Py 78153 |

3.0 INSTALLATION CONFIGURATIONS & MOTIONS.

—b—l,zl.oi.s - g

20, OJ-S

. 24, 0. 1 .. - @ | 15.04.5
y 47 | B B A A
| ES5 N

ST

?ﬂwx : 5 1" MAX -
7 4~ 12.0%.5 :
. @ : ‘ 4 S 250

i5""

<l

. :ESH

' FIGURE 1




P

2o LE0ALE FOR PR

-4y

Vs FR2CSTEMAY /SU- - | )

®

VU= 6310, FT/SEC

‘ﬁyuﬁ FR2CSTGMAYSL - " ) - | ~”

3

ULw 14948, FT/SEC -

Y4E14.4 FOR FEL | |
| U= FELCSTGIAY /S o o K
o VUs 12689, FT/SEC |
o f .-"uLm:Fﬁ1<s1mMm>fth

Vs REBES, FT/SEC . ) q -

® ® o €

NO OVERLAF OCCURS BETWEEN THE BELLOWS HOZE FLOW AND THE
VORTEX SHEDDING RONGE THEREFDRE NO ABDITIONAL ANALYZLS

IS REQUIRED ON HOSE aSSEMBLY FOR TNDUCED VIERETION '.: )

&

@
-

204 WRESSURE DROF

-
O

EER R LOYS S (FRICTIUN FARTORY (LY CHENSETY Y (W EXF2/2D ()

NS . - Q . O’ uﬁ) o ”:}’!/’ T

FRESSURE LOSS ALLOWABLE= ~ N/A ™ ‘ D 4

® ® v e @
H

G

.g§




CORPORATION ~cx

TyrubAj;idomtows

Usmg confxguntlon O See Fxguze I) measured center 11nc bend
radii as hose was moved thru required motlons T

: ‘NO'I[‘ | Confxguratlon @mdxcated greatest chanvos

_Condxt’xon'l:_ Free end moves up 5 in. (+Y), center radius

.. changes from 7.5 in. (installed) to 4.5 inches.

Con'c_lit‘idanI-: Free end rnoves down 5 ‘in. (- Y) center radius
changes from 7.5 in. to 10.5 in. and straight
—ends to 11.0 ivn :

‘Cohcli_“tl'li‘q'n III ‘Free end moves horxzonally (=X) strawht hose

' dc.vr_lops same 7.5 ‘in. radius and radius
becomos straxght ' ‘

Condition IV: F:ee end moves out of pape1 (Z), radius does not
- 4 - change and 90°to radius, hose develops 2nd radius
-where hose goes mto offset

N
Lo I»"\

MOTIONS ‘DURING ANGULATION (SMALL PORTION OF HOSF)

Ll
DY Mt ‘. .
. - Lobe 1

ST 017451‘

: 'ANGLI‘ CHANGE WHEN PORTION OF HOSE CHANGPS RADIUS
- LE NG'I‘II

A«x IR S N S
0174;1 - .01745:2_- LT L01754 'hww~;rrww»

| NOII‘ Wh(.n hose is strmght,yz isto'ns.icIered in_finffy and fraction

becomcs 7 zero.

*fNUMBERcmfCQNVQLUTK»$1HHSMALL1XMVHON,

X

: ; q ‘

Fage

129
Y

,-,1":—‘_
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3. 6"¢ . MOTION 'PER ._CONVQLQTION DUE TO ANGULATION

o T2 N

B .l..'-._1__4
‘dp (:01745) 01788\ T,

(EJMA EQ 3)

q

= .5 dp q (__L_‘ ..1_..._> (in. )
. n Ty 4

3.0.4. . MOTION PER {fco'Nvo'LUTION DUE TO ANGULATION FOR CONDITION |

i

3, 0.4 L. MOTION PERCONVOLUTION-DUE TO ANGULA TION FOR CONDITION II

b= 43 x 1038

[ed
>
B
wn
T
~0
o
—
—r
1
—
[
—
[T
i

f
~

Tieg= .5 (.592) (.1)*[_._1 - 0} .69 X 10
. S lueo

’

3. 04-3 MOTION PER CONVOLUTION DUE TO ANGULATION FOR CONDITION Iif

- °e= 592) [7-1—;— 0] = 394 X 10\_
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ENGINEER REFERENCE NUMBER . N

| (M"TAL ﬁ&w CORPORATION | P A% | P/v 78 /3'3 | P
DATE CUSTOMER . P/\GE [e]3 :
. Z:??/Z:s’:v%:qp;},szlsfx:omwx‘Asmn : //7//0 T V. A . : f_r 16 J
i

o444 Mo‘rm/s/‘/i’é,tvco'n/voz.ur/m/ 005 7o ak}"sg:r Kok
CoNOITION IV, ' |
e - 3 Dp DT
(Ne) (LL)

.3 (,592)(5)
(360) (36)
= . 8*!0

N

{ " 3.0-9.5. sHe worsT cASE  For EQuivalsNT TVERMAL ofFET

MoTIoN SHall BE UNOER ConDITion TT7.

RN '_ € (Ne) (i) _ - i
‘ Dr - ) 3 ) ) . .

| DP o . B
i L (3.9¢ %707 (360)116) | L
1 3 (s592) /

‘ = LB.US . (056 W compuTER PRAGRAM)

3.1 ~_/f'0f2_.r J‘élsfh:c. MoTioN, THE WORST CASE I¥aee g
| FREEEND  tovis Horszowratiy L) v, J?M/G_'JT YOSE
DeEvelops SAmE 7.5 . RADIUS AD ‘/{'30/4/; |
Becomes STRAIEHNT. -

n
@
]
wy

(. 5??-) (. I)[ o] :_;.94} "/0_.1'
D'jjiE = 28.775 IN.

" poBes 1437 .
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"ENGINEER REFERENCE NUMBER

(METAL ﬁ%w ‘CORPORATION 7 AR Pine 28 /53

20977 KNAPP STREET DATE CUSTOMER PAGE

" CHATSWORTH, CALIFORNIA 91311 : q//9 /90 7. V. A

OF

%9

3. 2. MoVEmENT For VIBRATION Of§SET :

‘o.s

o051l (10)* D

o

.09 75 1N,

PV =N ea75 og g

it

,.137 IN. ' ATt loHZ2 (worsT CoND/T)dN)




-

- 20977 KKaee STREET ;| _
| CHATSWORTH; CALIFORNIA 913n o 9 /17/3—0 TV A N /8

ENGINEER REFERENCE TWUMBER - , SN R

META[ % CORPORAT!ON ¥ P P /v AR 3

DATE CUSTOMER : : PAGE OF

4 0 L"vowés COMB/NAT/ZW'- [ L
\ T"/E NORJT (ASE FDIE rHe FORCE ¢ MoMgNT .w/,é'L Be
-‘-'/VDFR rHE zA/;rALMT/OA/ CONFIGURAT/D/V@

4. 1. .Sr{EA& LOAD

' E/V'D 7'(/55

B

.27 LB
. ,,q DAPTOK 044 LB
_:Sfﬂwfi 5 L | .1-2 .LB
-l/ose 4 BraiD .5 (.716 + ,5?5 ) - b8 -»'L‘,BF o |

L FLuie iw HosE .5 ( .004) = o0z LB

1

n

/2, DEAD WEIGHT = 1o66 LB
4z SElsmic Forces: (SSE)
‘420 DUE To InerTiA-

=

F, = loss « 39%= 3198 (8

F=Jai32+ 3198 * | REF para. 4|

'. 3.84¢4 LB (‘;Hem) ST T '

1

4. 2.2, DUE  To MOVEMENT :

fprht so (o)
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4.3 SEISmIC FORCE (055) o :
4.3.1. DUt To INERTIA:

1.599 LB

Fa ::. .06 X l‘S'g,l: |
= 2,132 LB N

-F} = _1.9‘6‘6 ?‘ "-Z.OZL

2.

 F=.1s599 * 1232

- o . |

= 2.66 LB (SHear) o ol
i
{

4. 3. 2. DUE TO MOVEMENT :
-'Fa “F = .30 (.5)
= .15 (B

F=J7s * 4 5 *

= .2/2 LB

4. 4 VIBRATION Foer ¢ts

4% L Due To INERTIA:

Faﬁf F} =n.066(.s'3’5)
| = .533 LB
F =/‘J,g33"+,.533’~ :
: {

it
~J
wn
W

LB
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20977 KNAPP STREET DATE CUSTOMER - PAGE  OF
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4._ 5.

F

4 50

T

—-—

H

o
-

!

i

(1]

o_?AL - sHeEAR For &,

NORMAL  ConDIT)ON :

DEAD WEIGHT § THERMAL EXPANSION + VIBRATION |

l.oé6 t Fo.t .753

2.719 48

UpISET C-.ONDIAT‘,’oA/ :

NORMAL +

:z'.7/_7' +(z.ele' ’ ez/‘z)‘

5.59) LB

EMERGENCY

OBE

CONDITION :

NorRMAL. + SSE

2719 +{ 3,844 +.424)

6987 LB

REE. PARA. 4 | 2. ;’»;',3 ;
H

Reg  pANRA

4.4 1.

e
Ny A2 (-‘—
Mo~ ~

ke £ PARA. 4.& )
’-/. X/

¢ 2.2

. k\ﬂn;.___._.,_‘,_,..._;-_ —— i s AN At et e+ o o os o
N .
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( ' ENGINEER R REFERENCE NUMBER R
METAL ﬁa%m CORPORATION 7, A Fiv 7853 e
pp DATF CUSTOMER o PAGE ~Of \f
 Rromamme Gadroma 4ileo | T v A } YA
4.6, DYNAMIC AMOMENT
 MOMENT  ARms
END TUBE 2248 Xl §9iw = 26 /N-LB
ADA‘P‘TDR: 044 LB x . 2.76 IV = VLB
F"_’NQ L LB A E3GIN i = g N g
~Hose § BrAID L 68 LB A [Z.13 N, = 8‘25}','”43’%
CFLuip N Hosg .002 LB =« 3>.l3' V. = _v.oo(, ./A/'/.B ‘
7.286 I~M-LB
_4..6. . _se:'l_jmm MOMENT . [555‘). (
MJ = 7286 -’\g's = 18.572.L 8 |
M} = 9284 « 304'} = 27.858 L8 :
! 1
= 33481 /N-1B |
i 9.
4 (,J SEIShic AMOMENT /0/36) t
Mj = 9286 x1.53%5 = /3.93 Lp
”7} = 9.284 + 2.09s = /8,57 £ 8
S | , CREL pARA. Y4
M =] 1393 Y472 i L/ i
= 23204 ML
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o : ' "ENGINEER REFERENCE NUMBER

(METAL %« CORPORATION F A Phv 18/)53

20977 KNAPP STREET DATF CUSTOMER FRCETTOF
204 S 3

\
!
‘ .
o
CHATSWORTHM, CALIFORNIA 91311 o 9//7/000 T VA o { a2 J .

4 6.3 MOMINT Dui 7O VIBRATION : }
M(?WM}.,-_ 9.;86 x.sg.f‘ | o . +

= 4643 17-18 R o

Moz Jee93 1 46937 i

= 6.566 IN-LB N o o

4 6.4.1: 90 L8 + 3.13 SN = Az'.-g/,'] /IV-LB 7-»/5‘/?/»,71;_:

4 6. 4 2. .424 LE X 313 /N = '/.327 IN -LB - JsE
) o REfPARAY v
4 6. 43 212 LB x 313 N = 463 N-18 0 8E |

| REL pARA, Y32
4. 7. “ToThL MomMENT

4 7. 1. AMORMAL  CONDITION

M= DEAD wEIGHT + TYERMAL 1 V/BRATION |
| - B
= 9.286 + (/6.2 +2817) + 6. 566 ’

34869 (MLB COREL PARY 44 ¢

Co ¥

) ) ’ . . . . >‘
4. 1.2, UPSET convDITION ' 4. 4.3 | |

M = NoRmal + oBE

= 34869 ¢+ (23204 t.663 )
S ' Ref. pAKA.

=y 5'8,‘74"6: IN LB
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( ENGINEER ahpmwu NUMBER

METAL g%m CORPORATION T | P }d /5—3

| 20977 KNAPP STREEY

DATE CUSTOMER PAGE S OF

CHATSWORTH, CALIFORNIA 91311 g D 9//9/f0 | . T V A oo 2,3
4.7 3. EMERGENCY ConDITION | |
M: NokmAL + SSE

= 34.86q t(3.48/% 1.327)

i

69677 |n-LB - Refl parA

N S0
o~ O~ NJ

F S |

L2 TN PR
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[ ~ ENGINEER REFERENCE NUMBER \ .
meraL Babhos corpoRATION | 7. AR PV 78153
, »‘ : DATE CUSTOMER PAGE  OF
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5.0 < MOTION AT CENTER DUE TO RESPONSE FRom Se/smic. |
| INpuT | | |
5.0.1. AssumpTiOons f o : R

A) SEISmIC INPUT of 39

(B) AMPLIFICATION FACTOR 15 DERIVED FRom

 RESuLTS of TeST DATA 15 COnSIDERED: R

CONSERVATIVE S R .

4‘ FR:E ] 3 INpUT "t AMPLIFICATION ouTpuT DISPL.. EXCUR. ' .
T T T v
9.3 6 489 tages)

5.0.2. . EQUIVALENT AXIAL MoT/ON AT CENTER :

s 3 Dp A . - 3 (.592) (12445 | - f

€ = - = 12) ) - t.00134 '

- (;8N) (SL) (.5) (360) (.5) (36) -

5. 0.3, MOTION STRESS AT CENTER :
e _ Byt e
2 (A)I C{'
L 29x10% Co14)
2 (.108)® (1.60)

(%.00138) = 1889 ps,

. 56 4 e

< =
= S (2920 )(.0‘4)(1.001‘54)" .

3 (1op) (165)

]

1 47//3 ps)
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5.0.9, ToTAL STRESS

,-5T=‘7{53~f_$4)+55.1’56

| = .7 (556+281%) + (3778 +94;i6)
= 100,361 ps) |
50 5. eycLE LIFE AR N
C4TELBE x 07 S
A/c, =’( £ : ) ‘ "TF""/./
N\ $Sr-s54000 / |
= 390,984 ecyctLEs [IVEPUATE
’?
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| METAL %zf CORPORATION 7 A Piv 75755
: A , DATE CUSTOMER TTTPAGE  oF
Z&Oxzzsmmp:u Tcrfjvronnm 13 /19 /%0 T v A 26

€.0 p/p/}/vc, :

-+ A (we -364)

: t. oo ‘
‘_C?D 375 <01 ™

3/7_ .00

- 000 N

Z.D =

_T_,,m,' =0 ZS_-SN.

 +0

DESIGH 15 ADEQUATE

601 ADIPTORS - (P 74991)

00 = .71 320 1u
R = n +.003

D . ',5.07 L ovo .
tf;\t'N_: 095 }/{/V'
£ - PD

. _@fQD Z_(S ; F’&,)

- EX (.7/)

2 [ 275004 150 (. 9)]
= 70,017_3.)N. tmw > thﬁ"e@é
§ 0. ruse C (Piv 78157)

. . P D
L 5

150 (.5)

T A '('Vc. 3641 )

Z [ | 830c +

1
Q
O
N
S
3

.+d
/50 (.4)]

st L e A vt ¢ e nm——




REFERENCE NUMBER ) \

TENGINEER _
METAL %ﬂ CORPORATION | 7. A%e~— | P/N 78153 ;
20977 KNAPP STREET DATE CUSTOMER [ PAGE OF >
CHATSWORTH, CALIFORNIA 91311 10/1 6/90 7. V. A . 27 :

7.0 LoADING: (AT VvERY END  of TuBE )

 7.0.1 SUSTAINED LoAD : (UPSET CoNDITION)
: : p D 75 ¢ M
,5‘31,:' 4t; T 2 A S ,S_A [NC'S(»SZ.I)
. h ‘

WHERE : Mp< MOMENT Dur To UPSET coNDITION
.15 (1.8) (£8.746)

1S0 (.375)
T (15617 (.063)

T T4 (o)

223 +16465 (psi)

.

= 6,688kl /8,3 ko

REF. pPARA. 4 7. 2.

. 7.0.2. Cccas/oNAL LoAD

4 (.063) T Lase) (obd)

=223 t 19529 (Psi)

= 19,782 Koo & 21,94 K

REF. pAka . o 7. 3.
4 *‘CA,L CULATION WAS BASED ON TWwBE END
(.375" 0.D , 063" rHKk crES 304 pER SA 479, 2/3)

o, .

- D, 75 L (Matm |

SoL = i rad ‘ . B)S Sq (1.2) (Me-36521) |

1 ‘ 4 th . z / « ‘
- | 150 (.375) s 15 (1B) (e4.477)

MOMENT DUE 70 EMERGENLY CoNDITINV]

J
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