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1.2 INVESTIGATION APPROACH

STIFFENER <lzez, AJD SPACINGE ARE AVAILARLE
FEOM Teg DUCT NSTRULTION BrocHure [1]

FOR DULTe OF DIFFERENT FANEL DIMENSIDNS.
EASED ON THELE STZE% , THE MAXIMUM ALLOWARLE
INTEFNAL PRELSJRE WILL BE CcOMPUTED Fpl
STIRENER.  SiFeTy. REQUIPEMENTS PR ANG]/ALME™
NEDQ-19%0 [%] WiLl BE CheekeD. WELDS, BRAZINGS

AUD 1IE <oDS WILL ALSD BE EVALUATED.

12 REBULT SUMMARY

BOUNDING ANALYSES, 6NCOMPASSING ALL fresTELE
DULT AND STIFFENER SITED AND CONFIGURATIONS
PPE The 5 DUCTING SYSTEMS, SHOW  THAT

Al STIFFEVERES, WEDS, RLAZINGS AND
TIE-RODs ARE STRUCTURALLY ADEQUATE. THE
STIFENER S MEET The STKERS CEAITERIA oF

HIG, | /Asmf NsDT - 20,
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TABLE 21 RELOW LIoeTe THE S5 DUCTING
SNETEMS T0 BE ANALYZED PR STIFFENER.
INTEEGRLTY, AND T5 TaenN oM [2])

Mo, bver 5757'5'1“\ . N Ne “DUCT”B"E"‘\ =y
vl 2208 - z2A | - Za)| 2849 - 4' | .
-t =2 d sl T e Tl
o .t2e i . 12 SR P S -
Y - 20 | |32 B W N
5| 22¢8 -2 | (23 0 -8
A - 323 341 . 1 -4
W Iy | PR ., 5(;““ A 25 I ST, .
- __=-3D . e | 2850 - |
91 7268 - 4 A 37| " -g
10 - 4g 38] =y
/1| ZBue - ) 38 T eyl
12| 2848 - 1-1IA | Yo Y L
13 153 . k1] . -6 ;
14 A |3 S NEL . ot
I§| 2848 - | -7A Hia ka| 1 -8
e -2B] oy ! -4 B
71, =2€)  l4s 1 e i
’5 o 4.1 I 4 --ZQ_E‘f- <0 A B
/ ~2E] ' i L4l ieg:
Zo| 7848 - &A1 48 | ~3
2 -20 . 491 2854 - |
o 22 2848 - 4A | = _511 *;___.i__:_i*'__ et
13| oty X 08 NGRRRINET ) O E
24 -4e | s2| iy oy
25| 2848 -5 53l 4126 =1 2
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THE STIFFENERS ARE MaADE UP 0F ANGLE secTiONS

VARYING IN S1ZE FROM Ll\ix 4 x Vg To L2 x2x 3y,

RECTANGULAX DUCT - GALVANIZED OR STAINLESS STEEL
" Stiffener
Duct Seom Seom Tronsverse Joint Behn:een Joints | Remarks
- Size Sec.
Ronge | Met.|lgth. | Longitud- Angle [Tie Angle [Tie
Max, Side Go. | Mox, inal Type Size Rods Size Rods
x ! 20, Com ” .
panion - .
0"-12" | 18 | 60" | Brozed nale 13"x13"x3"] No | See Note 71 | No
Companion | ¥ 13"x13"x1/8"
137-30"| 18 | 60" | Bozed * langle 13"x13"x2"l No [@2'-6%0,C, |No
" 3 Componion 13"x13"x1/8"
31"-36"1 18 | 60" | Bozed  lAngle 13"x13"x3'] No_122'-6"0,C, |No
Componion |13"x13"x 13"x14"x1/8" h
37"-48"| 18 | 60" | Brozed _ WAngle 3/8" Yes 122'-6"0.C, |Yes
Companion 14w 1dny 13"x14"x1/8"
49"-60"| 18 | 48" | Brozed  ngle a/R" Yes 132' 0, C. Yes
' Componion [2%,2%, 2"x2"x3/16"
61"-90" | 16 | 48" | Brozed  lAngle 3/16" Yes 122'0.C. Yes
Compenion [2"x2%x 2"x2"x3/16"
N"-96" | 14 | 48" | Brozed ngle 3/16" | Yes Vu2'0) ¢ Yes
Companion [2"x2"x Yes Yes
197°-Up | 14 | 48" | frozed [Angle 3/8" _ 1248"[2"x2"x3/16" la4s)

Wit

TABLE 2.2 STIFFENER 32E$ AND 5PACINGs
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o
¢
ANGLES

STIFHENER HAwétts ON ADTACENT PANELS A2c
WELDED TOGETHER. To PROVIDE A MOMENT RESISTING
COMJECTIDN [RECTANGULAR DUCTS] . A TYPI CAL conunECTION
5 SHown ReLow:

STIEFENER
e =
ANGLES
gbcy ,\A
e
b
-
duer
PANEL
Fle 2.1 TYPICAL oTIFFENER CONNECTION gbg ak

A
FOR RECTANGULAR. DUCTS (A ANGLes ©

LAPPED AND WEDED AT c—oBNGTlS)
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SUBJECT:

2.0 ANALYSTS APPROACAH By: MAK  cx: 'lkE SHT:_| OF 7.

3 _ALSUMPTIONS AnD REDUIREMENTS

L THE STIFFENERS ARE 4VRJECTED To LOADING BY DEAD LOAD &

INTERNAL MREHCURE oMLY SERMIC U IVERTIA It -2
(NOT CONSIDERED SINCE THI® I9 NOT THE GOVERNING LOAD CASE,
‘\W"\.—/\W\

2. THE STIFfet/tks CN ADTACE T [AraELs ARE wELNe)
TOGETHER AT T ENDS SUGH THAT T FEPRESENTS

A FIED BOuNDARY.

22 CALWLATION METHOD ¢F Te-kov
RESSURE IN THE DUCTS., WITH THeE MAXIMUM ALLOR A BLE
STREDS 0N THE STIFFENER. AND ITe <ECTIONAL
PEOPERTIER AVAILARLE, THE PERIMISSIELE LoADING
ON THE <CTIFFENER MAY BE CALWILATED. THIZ
CAN THEN) BE USED T0 COMIUTE THE ALLONAGLE
INTERPMAL PREBIURE I THE DULT FOR STIFFENER
SALETY. THIZ PREISURE WILL. THEN BE COMPARED
TO THE UPPEE ~BOUNMD MAXIMUM PRELSURE PossIRLE
N ANY DT (= 13" WATER COLUMNY). MAxtMuM ALLowABLE

i Ve G W e PN i
IWTERNAL FPRESSURE Foe WELD AVD TIT - £0Da INTEGRITY

i T R R R ke
Witk ALsp BE MLWLA@
IR b P P
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38 _EVALUATION CONDITIONS AND RITsRIA

STIFFENERS ARE cHECKED AGAINST FROVISIONS
IN ANSI[ASME NSDA-1980 [ 3], Tue aLowrae

STRERS T2 040y FoR OPERATIDNAL LOADING,
DEFLECTIONS ARE LIMITED BY l/g . Pef

FT oF 4“fat1) Byt NoOT MORE THawW 3/4"\/_
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4| DUCLTING SYsTEM 2B4%8~1—I1B
3bllx 2 (/4

CHE 26" PANEL STIFFENGE

STIFFENER 1 L1 "x 13" x " @ 2'-¢" o0.c.
Taiow = O~67‘7 L=2)
= 2166p Pal

A4S UMNE Puli- FPRESSURE ON PANEL GOES TO STIFFENER.

VNN NN
g = pL = 2q.ng | WHERE P +IDN1E=R-MAL PRE:\SU;E\
3 b\#‘r sa,&wr Pﬁe-,sufecgu

L=4FACING 8/w STIFFENERS

s= 24"
Muax = Fe* = 2a. 36)* = 318 p
12 12
Pz ( 2_2( 2P 3 p

a %+£ , Z=0072IN%, A= 0.259 4%

L 21600 = 2I1BP 4 6‘%][9 F: o-airs,

00} 0359 - 4 |
=13w.e 8 Pw. € Ol - ,
cHEU. DEFLECTION X

A= 3% = (295)(047)(%) - 0.0268" Fieep
b Sl 284 Ed 234 (296%) (0. 078) D)
{f”. NN N N A S TN T TN~ L '/' P-EE FooT SPAN
( *""TE EQUIVALENT PRELWARE™ DUE To DUCT4 srfen
{ SELF-WETeHT = (0 223 (0. o) o oauu(s 23/30812)
7 C Proray = 13 INTerua P s 4 0.5 sak wT 18"

S
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FROM THE PULT CONSTRUCTIDN <ChEDULE (TARLE 2.2)
IT CAN BE SFEN THAT THE ABOVE WAL THE CRITICAL
DILT SYSTEM R I16 SIEE RANGE ¢ CONFLGRATION
CBUCT SIZES VPTO 36" WAVE LI1%uxIhxVg STIFFEVERS €
226" WITh NO TE-RODS).SINCE THIZ % FOUND To BE

OK + ALL PANEL STIFFENERS UPTY 306 7 ACE ALSO ADERUVATE.

Crele WELDS oN  267%x7" ducT.

AGUME  CONLLRVATIVELY THAT NEGATIVE PRELIVFE P
ExI5TS IN THE DUCT
UNIFOEM L0AL ON STIFFENER = zq.SF
THeRE e I' weaLds € ' cenNTERS .
THEREFIRE, NUMBER of WELDE = b
L LOAD ON EBACh weln= 296 P (36" = 13Fp
G

WELD CAFAQTY > BASED ON STRENGTH OF Mt 4HeET

Re FRElL = @ooo{)‘%oﬂw)b) = 1109 8 _..__[s]
F. 5 2.

CA3p =109 B P= 1738 we DI we. 0.k

NOTE THAT THE STEEL. GRADE USED (STIFFENER 15 ASTS & PAUEL b 4627 stewl)

§

/5 NOT COVEREVED @Y SPECIFICATIONS OF [5) WowEVER, DUE To Lack OF
/

y INFORMATION , STRENGTH REQUIREMENTS oF [5) Ts USED, SINCE 1T T3 FOUND
| THAT THE ALLOWABLE PREZSURE I3 IS TIMER THE BOUNDIN & VALUE,
SIGHT SHANGED IN FROPERTIEL AND F 6. WILL NOT ALTER THE
OUTCOME IN ANY <SIGNIRICANT  wAY.
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ASSUME WELD AL SHOWA)

EALK LTG& OF weLd bed- 15"

TOLAR MOMENT oF INERTIA 0f wWELD
AREh = fls'o 125}[0-0“)

= (b+d)*— r*d*& ¢, Rec [47]

t (s)(o0%¢) 2(b+d)
= 0.25 wq" e :
= @) - @197 0-02%) (Asiwms Yy wehs)
12(3)
= 013 I1n%

LET p BE THE ALLOWABLE PRERSURE Fo& WELDED
CONNECTION SAFETY, THEN,

U= 21000 = Tg + E
I L

X=Yz toek = 16240338028 =06 2 cun (.S -0.fo
2{b+d) a(ng=1sd = 8.97

21000 = (29.6) p (26)* (09 + L990BOP
12 (0:13) 2(025)

D p=24.]" w.c..>w.¢. 0-K-
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SUBJECT: ANALYE T2, BY:_NMAC.  CX: . SHY:_4 _oF_19

42 DUCTING SYSTEM 2848 .- 1-2¢

2990
cugck 80" FPANEL STIFFENER. .

4 / i /
sTAeNveR (L2 x2"x 3, @ 2" 0c. WITh INTERNAL sWroer
Fom eeFk[e) p.a-12,

2.
Mua, = L™ 0 SNE BQUIVAENT fRESSURE DUE T DT
= 4 SENW EYaPT T Vi Wi, It N BE

W = ZLP TNCORFORA TE™ INTD =145 JWTETNAL pc?%j
€

Viw, = 24pt L = RA@ P =3200p
2=

12* Y m
ST 21600 = 22—52_1’. f'%

p=12¢ps) = 355" w.C. >>‘~

FROM THE DUCT CONSTRUCTION scuehULe (TAsle 2.2)

IT AN BE <eEN THAT FR DT gz6% 6" 10 %
THE STIFFENERS ARE oF THE SAME SIZE AUD
CONFIGURATIDN (1€, L2x2"x 3, @ 2/ 0.¢ WITH
TIE-RoODs). FOR Thih 4IZE RANGE , THE ABOVE

WAS THE STIFFENER. WITH THE WO0ELT CAGE
IMPOLED LOADING. £INCE THIZ whs FounD ADEQUATL

M PANBR- STIFRIIEES fegm 61! To 807 APE Msp O.K
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SUBJECT: A ALYSTS ev: MbK o Hek. sur & or 14

CHECK WELDS onN 24 ' x8” dUCLT:

UNIFOEM WAS oN STIFFeNEHZ. = 24- b
There ARE 1 BRAZED FILLET wdDs @ € cavters.
SINGE  WIDTH of Cang = 907

Sy NUMBRES oF «wELDps = ]

I LOAD oN EAU wELD (BRAZING)
= @e)p(80) = \24sp
1

STEENGTH of BRAZING I= BASED oN cAPAQTY

OF DUCT SHEET(%8) :

Rz Fult = (68009(00478)() = lipq LB
F.s. (2:5)
e MSP = o9 ? P: G%SFS! = '7‘IIW.C.>,C_
0.K.
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SUBJECT: AN AL Yo TS N ev:_ Mae o MU sur @ ok 1q

HECK STIFFENER-TO-STIFFENER MOMENT

FesleTING WELD cONNECTIDNS FoR L 2"x2"x ‘/ac:

AREA = (2-0.125) (0-0%%) + &) (0.0R)

= 0. %INT

FoLag: MOMENT OF INERTIA OF wWkLD

e olb+d)? < %% & rRer [4])
L 12(k+d) A
= W= () (2*(2* (0-088) (ks ome 1" wED)
2(4)
= © 30 iN¢

LeT P RE THE ALLOWARLE INTERNAL PrRELURE

FOR  WELDED CONNECTION SAFETY. THEN,

C= 24000 = 1< + .E

,
Now, x=y= _g2eet = 2°4 (1638))-13) =053 ' c= 143"
2(b+d) 2(%

21000 = @4)p (04D 4 Lup(R0)
2-(2)(0.30) 2 (0 34)

p= 113 psi = 21.4" w.C. > 0%
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SUBJECT: Ap Aty ST Bv: MAe. o HUE st 9 o 9

NEXT, THE SAFETY O0OF THe TIE ~£0b NEEDS T0

Be checked. FRoM [¢] p.9-12

COMPRESSIVE FoRWE ON T ROD,

F= SLWe
= [2¢")(807) (0-5p)
z C%OP

NVWWW(\P\
NOW, THE TiE-BODS ARE )" NOMIVAL DIA THIN WALLED

CONDBUIT PIPE (O0.D-= 0706, T- D= 0.622", 0.3L8/FT) X

RADIVS ¢F GYEATION = (= jdo "’d}:
4

= 29 .LeT k=LO

LS LENDERNERS FATIO = k—L‘

Now, Ce = (_253_5)"'-:4/'21_1.__1:& = 126
£

Ron [3] TABLE C-26 Pp. 2-l6,

O e g e e il
MOWARE STRESS = 10140 POt

o = (10140)(0.088) > p= 04zp=257"w.C > 119wWe
™ '

DEFLeCcT IO

— = 0.02'¢ '/‘”Félz ot <Pan 0 K
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SUBJECT:

AlALNETS By Mak o M

SHT:_ € oF |4

4% DUCTING SYSTEM 4126-

48" x 48"

STIFFENER LIk x 1'% Y " @ 2% 0.c. wite T1e -20p
ARoM ReFT¢7) P q-1

MMA»;( = (-4.)Lz "4

b= 29-5":
“Mmax = 296 EL”x “Z = (24-525"4—2\;7‘,, = 4l p
| B
48

o2 21000 = (‘pr

o”, P=llpsi = zo”w-c‘>2n-g"w.6> 0.K-

FEOM  THE DUCT CONSTRUCTION SCHeDULE (Tage 2.2)

IT CAN BE SEPEN THAT THE AROVE WAS THE
CETICAL  DULT SYLTEM R 1TSS sSi12E FANGE AND
CONFIGURATION (DO sizes 23" 10 4" pave

Llawidr Vg STIFFeERS @ 2-6" 0.¢ - WITH TIE-PoDg),
SINUF THS 12 FoudD To Be ADERUVATE , M-

PaNeL. STIFFENERS From 237/ 70 48" Wil ALSD
e OK.
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SUBJECT: ANALYST & ev: MAK— ok HEE.  sur: 9 of 19

el BRAZINGS BReTwEeN STIFFENERS AVD

DUCT SHReETS

UNIFORM vOAD oON STIFFENER-.= 29.5 p
THERE ARE | BRAZED FiLipT WELDS @ p'canters.
SINCE WIDTH of PANEL = 487

NUMBER OF wWeELDs= 7

LOAD ON EALH WELD

= 29.9)p (40 = 2022 p
P

CAPACTY OF THE WELD 12 Rasend on

STRENGTH OF DLt SHesT [5,8):

———— e

Fs @ 5)

R= Fult = (5%000)(0.043&)(D = 1109 B

BV e, T
200p = 1) B p= 5.5 psi = 1sR7wWcopne'we,
F 0 ’LW

e
T —

o e
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SUBJECT: b ALYSTE BY:__MAL CK: HZE SHT:_|0 ©OF |9

|
i
CHelle S TIFHENER -To0-S$TIFFENER MOMENT
ReTISTING WELD coNNECTION FoR Liixix g

UsING FProferntier evalLuAted PeevipusilY Fok
CONNECTION WED ,
A= 0.28 N>

Ip= 013 N Y

Cr = O‘q”
= Tc & .E
Te al

r, 21000 = 12‘4.6‘2;:448)1(0-9) 4 z9.¢p(48)
12(4) (0.13) 2(025)

H p= .66 I = 4602 "W.C. >> 0.K- l
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SUBJECT:

g,
pare % PAGE___\Q
ANALY SIS

ov: MAL o Ml sur 1l or 9

CHEUS ADERUACY ofFf TIE -RODS -

COMNPRESSI\VE foRce on TieE-ROD,

(From (c]_)
F = 3L Wer

A\l

Ea-5)(48)(0.£p)
Tot p

W

PRoPeRTIES

of TiE-FOb (% "@ PIPE)
s o.zq”

0082 SQ. TN
L= 4”

, =10
SLENDYERNELS |, &L ~

G s 5
b ; 026

Pom L3) 7A8E C-2¢ p.2-lo

MLOWARE STEERS = 2. 73 ks

C oY p = Cﬂw)(o-o‘i&)

Of p=046ps1 =

—

2.7 Wit . >lg! wie. 0 k.
I
CheCr pefECTION

SINCE THERE ARE TIE -FODS, *, L'z 24" b e

A= (29:5) (0.4)(2w)T

= 0.005" “'/G" PeR FooT <PAn
GP) (229 )(0. 07

P
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SUBJECT: ANALYS I ev._tae. ok HEE  sur: 12 or 19

4Yy DUCTING SYSTEM  2%49-3%

©0"x20" - cHewc Go” WIDE PaNEL
STIFFENER - LI14x14'x )" @ 2" 0.c wiTH TIE-ROD
Feom ReF [¢], p. 9-12

Muay = wWtoy L

2. &
w= 2Z4Pp
s MMay = 2__‘1_5_1,;2,‘14 = (24) (c,of'f_ﬂ =I?DOF
12~ 4T
L0 = 21600 = 1200p

0072
OR , p= 0%k psi = 22.9 " w.c. ><il.e”w.c?. 0.k

FROM THE DULT CONSTRUCTION SCHEDULE (TABLE 2.7)

IT cAN B8 SEFEN TRAT THE AROVE wWAs THE
CRITICAL DULT SYSTeM FOR ITS SIZE RANGE
AND CONFIGURATION (bucT <I2E% 49" To 60’

HAVE L13"x'3"x)p" STIFFENERS @ 2' wiTh TIE-PODS),
SINCE THIS T2 FOUND 10 BE 0Ok, ALl PANEL.

STIFFENERS FEom 49" To 60" WILL ALY EE

ADEWRVATE.



HA-05/94-0816

PPER AND AS

HO o D ‘SOCM'I'B Revision ]
CALCULATION SHEET

nme_ EerfonNcee TD CONCERAN 19 °lﬂ=_@ PACE: 20

SUBJECT: AJALYeTS , By MAK  ex: Hoe  sur 12_0oF 19

CHEU BRATZINGL SeTWEBEN 4TIFFENERS  AND
DULT SHEFTS

UNIFORM LOAD ON STIFFENER = 24 P.
1" BRAZED FILLET wWille @ 8" covTers.
/

WIDTH ¢F FAVEL = &0

NUMBER OF wt ds = €

LOAD feR welD = (24)(pl(eD) = 180 p
3

cAfaUuTY OF BEAZING T35 Based on
STRENGTH OF DUCT SHEET MeTAL [5,8):

€= fult = (58000) (0:0438)(1) ~ 1109 LB
F. L. (z%)

I%OF: neos = F: 616 Ps

O'K'

s —— -

CHEeK Def LECTION

s o'l = 30"

A= L24) (o.te)(30)" = 0.027¢ %* e Ror stanv. QK-

B W 29e0)(0.09¢)



HOPPER AND ASSOCIATES

SNCINBSRS HA-05/94-0816
CALCULATION SHEET Revision 1

TNE_ . RELFONSE TO CONWERM |19 nu: PACE. .\

SUBJECT: ANALYSTS BY: _MAX_ CK: He SHY: |4 oF \O

CHEK STIFFENER - TD - STIFFENER. MOMENT

RESISTING WELD <coONNELTION ¢

PROPERTIES 0F WELD (EVALUATED PREVIOUSLY)
A= 028 0%

Tp= 012184

c = 09"
v= Je + E
319 -

L 210002 (28)p(e0)T(08) . (4) P (60)
12(a4) (0.13) 2(025)

S p=1LPR [’Sl = 37.‘?” W.C . ). _o_:__g_ ’

CHE L ALDER. LY OF TIE RODS -

COMIREBSIVE FORLE ,F = SL W
= (4)(w0) (0.5F)
= 120p
PeofepTies, ofF TIE -pOD :

A=0lER s@.N)

- = 26”,!(:!.0




HA-05/94-0816
HOPPER :n’:pm é:‘SOCllTES Revision 1

CALCULATION SHEET
e RELPONSE To Conlcera) 19 oam @ PACE: 2%
SUBJECT: At ALYSe TS e MAe. e Hek s (8 or g

SLENDERNELS RATID, lg_t';—;_ \0¢
Frz

oM [3], TARLE C-26 p.3-16 )

| T—
ALLOWABLE S$TREZS = (144 kS|

220p = (14k0)(00%%)

OR, p= lbbpsi = sot'W.C HNE WL, 0k

A ANANAAS




HA-05/94-0816
AND ASSOCIATES
HOPPER L. Revision 1

CALCULATION SHEET
nne_ RELFONCE To ConmceRay 19 oau: PACE: >3

SUBJECT: AN ALY ETE ov:_Maic o HEE  sur: 16 or 1a

45 DUCTING SYSTEM_ 2849-9

"

'ZE” 2;

f STIFFENER
L2"x2"x Yy,

“ 2 TiE - E0Ts
-4" CONDUIT PIPE

ie

=

AL UME ST1IFFENER S are <rAced 27 0.c.
THT% SYLTEM HAG TWO INTERNAL SUPFORTS (( e,

TIE Fobe FOR THE n4’ WIDE FANEL-). FRom [67])
u 2
MAX = @41)% (Two TiE -RODS)

W = 14P
“Mmax = @) (24p) (124)" = 2382.%p
12

LU= 21600 = 23823 p
019

op=12 ps| = a%.e"w-c.> 0.k- '



HA-05/94-0816
HOPPER :Nfgg‘ ‘e's‘SOCIATES Revision 1

CALCULATION SHEET

TnE_ RE2PONSE To CONcEra) 19 ) ‘ oare PAGE:

Gy
SUBJECT: A ALY TS ov: Mak o HEE  sur: o |9 ‘

CHEUC BRAZING OF STIFFENER Tp DUCT SHEET °
UNIFORM LOAD 0N STIFFENEGE = 24 p
1" BRAZED FLLET WELDS @ ! cenNTERS

WIDTH OF PANEL = 124

|
|
Y NUMBER- oF WELDS = {6
| !

LOAD ON EACH WELD = 24b(124) = IR6 P ‘
16 ‘

J

STRENGTH OF BRAZING > 844D ON STEENGTH-

OF DUCT FANEL sHEET [5/8) ‘

R= Fult = (£2000)(0-0428)() = W09 LB i
F.S. (z2-%)

N \epzi] » p= 0 psi = !66"w.c->761-9”W~‘—>‘ l
oK

cHE Ce STIFFENER-TO~ STIFFENER MOMENT

RESISTING WELD cONNECTION:
FRoMm FPREVIDUS ANALYSI®, (ROPERTIER of WEL ~
A= 0ayn®

'119: 020 nY



HA-05/94-0816

HOPPER AND ASSOCIATES Revision 1
CALCULATION SHEET
nne RELPONSE To  ConNeRa) \4 nnn;@_ PACE: 5
SUBJECT: A oL~ TS By:_ Mak o MUE  swr: 12 oF |9

T= 21000 = Tc + B

If A
. 21000 = LZ#)PL\ZQ—)Z(].UQ){Q.ID -+ 24 |
12 (0-30) 2( 0%4;

P= 1 00 Ps -:??-%'N'C->“-6” w.e oK.

CHELK CoMIREBSION ON Tig -R~RoDS
From [67),

F= 03 sLWer = (03 (24)(124) (05p
= 1041.0p

A
PROPERTIE® 0oF TIE-ROD:

A= 0080 s@.IN MTe: K210 (opd As a0 AVERAUE
OF Twp eAél
r= 0-2‘f” I¢
' 1: MD ,"'
L= Bg' ? K= "o I
heo-® g=1.2

SLENDERNESS EATIO , 571; = 158.33
Feom [37] , ERUATIONE 2-2) p.5-42
Fas 222E_ = (12) (D* (29x10%) = 5496 ks 7

( S N ST e o
L 104 16p =(5960)(0- ) D p = © Sppsi = 1397W.C 9" w.c)
IF gl I\""ﬁ"\._—//\, A‘v/\_/\\-.k o 0_;!..(' )—‘

N - >




HA-05/94-0816
HOPPER AND AS‘SOCIATES Revision 1

CALCULATION SHEET
wne  ReRfoNsSE To ConceRe) 19 om:i MAY ], %} PACE: _ “3p
SUBJECT:

AlaL YT BY:_jAde, o HEF  sur: \q o 19

CHECK- TIE - ROD SfaNING 124 SINCE THD> HAG

NTEEMEDIATE SUPPORTS | FOLLOWING THE SAME AVERAGING USE
K=1.0 AND U= L= 41.232"

F=SLW, = (24)(7)(05p)
= QIL-P
\ ( v o~ 47
\,7 Vaing k=1.0 ann LU= L./%;QZA/&:_:H,-S )

KL = .
= = 1722

= 1224*°E _ - BD5% PS)

23(%)*
ql%a(EU%E)COOS%) ) o7 P= 0-H1P5L

= Bus”" .. Si9"we . 0-k.

oHete DERECTION OF Ru" offfFené

Vo= 14z = 41237

(l\h: _Qa)(o-/iq)(_mea)“ = 00" Ll

e

fer Foot SFAN) _O__é




HA-05/94-
HOPPER AND ASSOCIATES 5/94-0816

ENGINESRS Revision 1
CALCULATION SHEET .

nre:  RESPONGE  To concgrn) 19 DATE: MAY D2, 94 pace: 29

SUBJECT: 50coNCLUSIONS ) ev MAe o HeE  sur:  or )

CRITICAL STIFFENERS FIR THE 55 CCHVAC
DUCLTING SYSTEMS HaVE REEN EVALUVATED.
BOUNDPING ANALYSES, To ENOMPASS ALL
POSSIRLE DULT AND STIFFENER SIZEL AND
CONFIGURATIONS ,'"WERE DONE T0 GVALUATE THE
STRUCTURAL INTEGRITY oOF TRE STIFFENEES.
THE WELD%S, BRAZINGS AND THe INTERNAL
sUPPORTs (TIF - RODS) WERE At4p EVALVATED.
BASED ON THE FA(LT THAT 1137 W.C: T ThHe
MaxIMUM FPooaIBlE INTERNAL- FRELSURE fOR
ANY DUCT , IT wWas FOUND THAT ALl STIFFENERS,
WEDs, BRAZINGS AND TIE -RoDS ARE
AEQUATE . THe <7IFFENERS WERE FUND T

MEET THE STRERS cRATERIA ofF ANSI/AsME NDI-RD.



HOPPER AND ASSOCIATES HA-05/94-0816
ENGINEERS Revision 1

CALCULATION SHEET ,
wne_ FE(onee To Copdeerp) 19 DATE: AFPELIL 24,94 pace_ 2%

SUBJECT: b O RELHeeN CET, BY: MAC  cx: He - SHT: | oF 2

REFEREN(EL

|. THE ROBERT TRaAY COMPANY - DUCT CONSTRUCTION
EROHURE ok BENRICO FeRMT ATOMIC P.P yniT HZ

DEEVREE. BT 0

2 HOPPER. AND ALSOCIATESL ReroeT - T RULTURAL
EBVALUATION »oF CcCcHVAC AND S67¢ DUCTING

SYCTEMS Al WLATIONS | kA - 09 [89-6 96 e, A%

ol

,W;JI/’A‘DMe NEDI-1980 : NULLEAR POWER PLANT AR

SLEANTNG UNITS AND COMPINENTS AtME, V.Y (1980).

4 SALMON, C -G, TOUNGON,, T-E«, " STEEL STRULTUEES

DELILTY AND Relavior”, HAEFeR Cou.ws,?‘ed.é%g

5 AMERVAN JRON AND STefL INsTITUTE | 0D FORMED

STEEL DESIn MANUAL A1 wasHInéToN) T.C . (19€9)

6. SHEET METAIL. AJD AR conNBITIONING eoNTRACTORS’
NATIONA L ASCOCTATION ,'NC . " 1D UsTRIAL Duct

CONGTRICTION STanIiDALDS (&e(;rmo—t/unc): HSMA LA (m@,



HOPPER AND ASSOCIATES

ENCINEERS :A-?s 494-0816
CALCULATION SHEET evision 1
e Eenfoniee To Concgrey 19 DATE. MAY 3 4%  pace. 24
suBiECT: @ Pel e ereES g Maic o M sur. 2 of -

7 AMERICAL) INLT\TUTE OF WLTEEL CONSTELDCTIUN,
L4

"MANUAL Of STEEL- CONSTRUCTION - AviowAR Les

STRets DEsIenm”, ATSC - ASD |, 9™ ep  (1187) .

2. MIERICAN welDING cocteElY, " SHetT METAL
WELLING CODE ; ANST/Aws DY.|-90 (1990).



