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PREFACE 

This document is provided by McDonnell Douglas Astro
nautics Company (MDAC) in accordance with Department 
of Energy Contract Number DE-AC03-79SF10499, Reports 
and Deliverables List (RADL Item 7-8). The report was 
prepared by Stearns-Roger Engineering Corporation 
under MDAC Subcontract Number 78012035. 

The Plant Sapport Subsystem Final Design Calculations 
(RADL Item 7-8) are arranged in a twenty-six book 
volume as shown on the master Table of Contents. 

Book 19 of this document is provided in support of the 

Mechanicai Equipment Installation, Construction Pack
age No. 9 and includes isometric drawings, weight, 
thermal, seismic, and stress analyses for the thermal 
oil piping design. 

Questions concerning this report should be directed to 
R.J. Perkins at (714) 896-3073. 
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Do2-d2 · i: : - KSh N'.A. psiC::::::: __ psi 

Material: -

Eq. (13) SE = iMc '.:S' SA 
~ 

Material: - AST,,._, "'9/11~ G,r • .,,!3 

Eq. 

Stress Evaluation (Local or Special) 

Loading Analvsis !dent. Code 

Temp• 

/.536/ psi<:::: 2'Ytpsi 

Temp • 511(')-;P" (;i l'7: B-1.9 

.Calculated 
S c:ress (osi) 

Allo,;.ab le 
Stress ( osi) 

REXARKS: 

IJ ;'f-4.t,. //;"7£ .5'T/(c.5.S$~ /'/~6 ~E.5..S rA'R-V 

T#e ,<f,,,t.~A'rf?-'t=S. 

2 

eparea p 
~ 
Approved By 

I 
I 

:I 
11 
I 
I 
I 
,I 
! 

11 
I 
I 

I 
I 



I ---- -- ---

I 
~· 

I 
I 
I 
I 
I 
I 

' i I 
I 
I 
I 
I 
I 

•• I 
I 

DIVISION USAGE 
P PP SH Fl SP 

APPROVALS 

0eL s.c.A>;;--z..J 
Sect. Sur,v.)f- (_ ; _. ,·;,/;. l.. 

Div-------

Job Name 

Stea!~~=~oger 
ENGINEERING STANDARD 

PIPE STRESS SUMMARY REPORT 

ANSI i3l.l - 1973 EDITION 

Ts.s 0/.L e(,"4VG/ To-3, 9, ltJ, IL ~21 
System/Pipe Line Name 

1. Loading Conditions Analyzed 

Pressure X 
Weight X 
Thermal Exp ans ion X 
Sustained Mech. Loads 
Occasional Loads 

2. Stress Evaluation (Code Equations) 

STANOA~D NUMBER I 
EE16.0l.8 

PAGE _l_ OF _L_ 

ISSUED 5/27 /75 
REVISED 

C-Zl7tJ() 
Job No. 
T0-/0 

Analysis No. 

Analysis Ident. Code 

P-7t2 -/o -A-O 
IV- r" - /o -"'1- B 
r- ro -/o- C -6 

Eq. 27.37 psiC:.::::..~~tJ psi 
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BRANCH CONNECTION SYMBOLS PIPE SUPPORT SYMBOLS ANCHOR OR DISPLACEMENT {COLD TO HOT) IN. ANCHOR COORDINATE 

* 
RESTRAINT S/OR TERM. 

UNREINFORCED PIPE-PIPE 

• 
NO. X y z POINTS X y z 

INTERSECTION CONSTANT SUPPORT ' s- n s 

* 
0 n o~o-- a.:o-- o.:o· 
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MODELING SYMBOLS PIPING SYMBOLS SloCrt. '1/4 ,ooei -.?»s . U.4/.0 llo 1.z.11 I o<;O 

• POINT OF INTERE:.ST ~ ELBOW ANALYZED CONDITIONS VALVES a SF'EC:A:... COMPONENTS 

fJ 
OPERATING DESIGN VALVE OR WGT. STATUS 

DATA POINT NO. ~ BEND TEMP (°F) 
PRESSURE CASE SPEC. COMP. 

(LBS.) 
EST. OR REFERENCE a COMMENTS 

(PS I G) NO. FINAL 
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BRANCH CONNECTION SYMBOLS PIPE SUPPORT SYMBOLS ANCHOR OR DISPLACEMENT {COLD TO HOT) IN. ANCHOR COORDINATE 
RESTRAINT 8/0R TERM. I 

* 
UNREINFORCED PIPE-Pl PE 

• 
NO. X y z POINTS X y z 

INTERSECTION CONSTANT SUPPORT 75" LAS£ A Q.O o.o no 75' Zu/9 -c,:511 ss :..o" 

* REINFORCED PIPE-PIPE + VARIABLE SPRING SUPPORT -57:; C11sEA o.o I.SB 0,0 S7S 53~0" 
INTERSECTION 

zc_p'• ~,, 3i '-l" 

~ I RIGID ROD OR STRUT 7~ CAse 13 n. r) O.o - ,. 3 2 e~c:.::) -r~•-cy• --q'.~3/e," ,o'-<?>'' 
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NOTES: 
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4} THERMAL ANALYSIS TEMPERATURE RANGE IS FROM 70° F. TO 
FROM TO MATERIAL SPEC. O.D. W.T. PIPE FLUID INSULATION THK. 
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5) SCALE: NONE IIS Boo l ' ' ' ~ 

6) THIS DATA AND ATTACHED DRAWINGS USED FOR ANALYSIS 
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BRANCH CONNECTION SYMBOLS PIPE SUPPORT SYMBOLS ANCHOR OR DISPLACEMENT (COLD TO HOT) IN . .,_ ANCHOR COORDINATE 

* 
UNREINFORCED PIPE-PIPE 

RESTRAINT S/OR TERM. 
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THE TABLE Of CONTE~lS APPEARS Al THE ENU OF THIS kEPORT. 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
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.2n11: 

:4-8•1/4 :L q 

---1-
:-1-1-1111& :RIGID,WEIGHT=39a. 11 

:s-2 ' ,L :"'LT,TE"'P=52S. • 

~•· :L .Tt;~~~=•=-----~•-11:3~_..:.-------==== ,"J-l•l/4 , 
• • : • 1 • : 1 S • t;--------~ 
:q-b 

17 

19 

:L . .t 
:IJ•b 

--:-----:t----.-----------~-21 • lc-----------
23 

t•ll .t 

:·--t 
: I. i!S 

wn-----:------:-------~. -ea----------
: 205: 
! 21C • 

:-1:1-& :L 
:------~-.~---~::__'.:'_ __ __: 27 • !!6-------------

:21i;:t-CJ 29 
~ 
: ?.~ 1

): s-f~ ::sIF=2.ll .H . -•-::·-~=~=-··:···=···=-·=·-1.···:···:···:···:··:.~- - •--- - -



- - - - - - - - - - . - - - - --- - - -~--~--- - - - - - - -.- __ ,. 
--• ------·---- --

nn;Af-LEX PAGE 2 

t~~ur UATA - lCA"O !MAGES) -----------------------------·-------------~-~-=-.. -----~-~--------------------------------------------------
-••-••••-••••--••••--~-•--•••-•--••••••--•-•-•·••-•--•••••••-•-w••-•••••••••-•••=•••••••••• 
: 1 : ti :, :io : t 3 :25 :31 :49 u,o ----------------------------·--·----------------------------------------------------·--------·---------------~-=-----------------------

1r.e:--nYP:CUC-:FfHTTTIJ7-uEL1 A x ITT:tnr7' DELI A Z FlADlUS ADOI I lul,AL OA1A 
tHJ:-ltlbl I H.U.: : ________ ............. ____________ -___________________________ ., _________________________________________ _ t:i-m

NUM6ER 

32 S l I lc:~lllt•3•1/2 : I I t:Slf=2.0 l 32 
------33 i r f23SHU•6•17 • oir:.n-a-.:-.-,ce,z"'S7•"'"--r1e11•-,-.13c::i2r:i2,..---11~__,3...,31c--------------
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• 7"j,l•ll•l7C! • • •l .T(l!I -~ao. • '.:11 
:57b: : :-1-11-112 : :s1..-=2.o,__~~~ : ss 

,--t 11~~ • • fJiJ= tt.t-2 ~, n T = • 3 cz:>-,.-,Ui-tHN+f+'t"~.----1.::,,·• i-----------------------<_;4:f--: ---:·----:--·: 118: --

: = ~ S. 4 c; 
-------r:, ::,-: ----- :--:--: :57 q: ·-

61 : : : :jAQ: 

--------------.-.. -11---q-------:.,----------!:--------------~---r--------------------

b3 
t,tt 
65 

: -1- 3 :L 

: 3 ~ ~ =---------: . -.; . • 
----~-:~n~: : :•t•5•9/lb : ,, n I : • 

::3-7-1/4 :L 

:HlGIO,WElGHT=374 • 
. 

---------E,e,---··:--:---·:----: 4 tJ<). • • •·-o--- • • • 
b7 : : : :q)O: :•1•10•7/lb 

==••······ ---········-·········-· ······---------··· - . 

bl 

b3 

b5 

67 

.: 



r,YNAFLEX PAGE 

I~PUT UATA • (CA~U IMAGES) 

--------------------------
·-------------------~---------------------------------------------------------·-·--·-------·-···· :1 :q :1 :10 :13 : 25 : -.5 I : 49 : bO 

------------------------------------------------------------------------------------------
•I : AODIIIUNAL DAT~ • LINE CTIT~TTYF![lJC-ffRM: IO : DEC I A X : I.Ill I A y : DEC I A z • n11u uo • ; NUMoE.R 

r.ul'fBER : :f'>iO.: : : : : : • ---------------------------------;;;----------------------------·----------------------·--------------&R : : : :~1s: 
9 : : :":)"1,ff35! 

70 

. . 
:--:· 

:130: 

:-2~0 
nT-"U 

:1-6' 

:UO*I0.75,~1=.365, 
:T~MP=S2S.,UNIF=3ti.2, 

b8 
o9' 

70 

7?.. : : : :1~0:17-3 : : : : : 72 -------r--:-------: . : 1 18 :·ro-119 ·1 - • • • • • 
74 : : : :115: :3•1•3/4 : : Pill : 74 

S : : : :1TU: : d•2 :c :IEMF•'52'5. • 15 
·1& : : : :}()',:-11-7•1/e : : : : : 7b 
II : : .100:-1--1-1111s. • • .Hli,lO,r,ElGHl*SiB. • 11 
713 : :c.i"i :-1-4 : : : : : 78 

--------.q . :qo--:-1-7- • • • .1'<1G10,fiElGHi-39e. • 7 
eo : :B':> :-1-3 : : :1. : : ao 

-------. t • • • .-arr . •-4•10• l/ 2 . .L • • 6 
~2 : : : :1r.; : : :1-1 : : : 62 ~ 
e! , • .~ro.Jn~. . •l•t1•t,! .t ,Ub•l6.7S,Nl•.JbS, t ~3 

: : : : : : : : :l!lli IF= 3 S • 6 , T t: M fl:~ 8 0 • 

3 

-------·ii----: . . . ~trr: • - • • • 8-tF-=21-.--111--------'!-. --ti---------------
115 : :· : :515: :13-1-1/4 : -:L : : 65 -------aFJ . . . .s2n-: . . 
81 : : : :',2,:-2-0 87 

•°) 'H_Je 

89 : : : :~35: :tt•b : ;L : : 89 o • : • . 5 an: q-_-- • • • • • ---------------
q 1 : : : ::;55: :8-3 : : ;hLT : 91 

-------;o,2 • : • -:-·5r,o-: • • • • • 
q3 :%4:--1-5-5/16 
94 , , • ,jb~.-t•l-11716 
c.is : : : :s&u:-1-3 

------9& • . • !'Ho:--
97 : : : =~15: 

------ "1 e-:--- :---:·,'5'.l: 1.,, o: -- -------· 
99 : : : :oo'l:-'l-"i-5/16 

t1i'J ,b{.).•f•7•1 It (l'i 
10 1 :bt"i:-t•3 

------1 oc--: -- ·- -: -----:- --- : b t ~: 
103 
t ()If 
tu5 

. : 
:1,~d:-11-b 
: '>~",: 
: f., ~(J: 

oklG1D,WE!G"l•39o• 
: l. 

=t•.S•lt/lb :~lG10,wEIGH1=344. 

93 
'ttf 
95 

97 
-------. -t--1'1'·-t-1-r-1~2-~.1 r-----~----------~-~ .. -------------

99 
.w1a1~,~~lGHT=,~e. ti}1' 

:L : : 101 
:-s-~ -. .·t • .--10>----------------

: L : : 103 
:1,-1•,tin.>--: • :--J(lr•t---------------

:•t7•(I :L : : JO'j 

-----·····------·----··-···· ··-- .. ---------- ----- --- ---

- •·--·· - - - - -------·--•-·--• -------- ------ - - - - - - - - - - - - -· 



~--.-_ ... _ ... __ ... __ - - -~--------- ---- - - - - ~ --~~----- .-. - - - ·- - -•=-
0H1AFLEX PAGE 4 

l~PUl UATA - (CAMD IMAGES) 

---~--------~~~-----------
---------------------------------------------------- ... -------------------·-------------------·-···· 
:1 :4 :7 :10 :13 : 25 :37 :49 : 60 

---------------------------------------------·-----------------------·---------------------
Lli<E TTTPn:-rrnm. I (I : DEC I A X 1,E.t1 A f DEcrA z f!ADIUS AOOlilONAL DATA t:-rNe 

r,lJMn£f~ : : NO.: NUMHER 

--·---------·-----------------------------------------------~-------------------------------- --
10b H>.55:&•0 ; 106 

ITT . . tv7 i0ij1T~~-~ . .------.---------.--------n------~------------.--~----------------

N co 

1 Ofl 
U--1 

110 
m 
112 

: 6£12: 
.oZT5. 
:fi55: 
.l5151J. 
: 665: 

nr--. --~-0-578 ~--.--------~. r,10~. ------~-~ 

114 :075:9-0 
TS 

1-16 :t,85:4•0 
TTT 
llfl :t,'l5:4•0 
~ 

1 1 'l :700: 'J•t, 

;-4-q 
~() . 
:-6-3 . . 
.... 5,3 . 
:-1-5•3/8 :L 
:-z--ii-

: 
t21. .I; ,---~--.---'T"--:. 71)51'3-~,------,--------:t--------:-
i.?t :-2•10•5/lb . ; l . : 110: 
tn . 1 IIJ I> .L 
123 :720: :-t,•0-3/16 : :L 

106 
:Slf-=2.4 tv 
:wLT 110 
.IEhP=~co. rn 

112 

. . 114 . :-i 
:SIF•2.q 11& 
~ M"1' 

:oc=a.62s,~1•.322, 118 
rr.tt~ -

119 
2 

121 
~ 

: 123 
?.:4 . . . 2 :1c-..-------i.t---------:-a • .-irwt1------:.-------:.t------------+--

125 :-2-11-3/8 . :L :Tl;MP•70. . 125 :1,a5:73r,: 
26 -~---:1 ~':J-. ------------~. 2 

127 :-6-0-3/16 . :L . 127 n1rn: 
tti, . . t-i1.t 
129 :055:800:1-11-112 : L :oU•l0.75,~T•.365, 129 

F•~l>.i!,Tt:Mt'-70 0 
-

130 :-q-o . :L . 131) :aos: 
3 • J•IS•511b r.s-t ~·tr1-s-~.--------:.~-------: . ..,.,...o1ta...,.rt-1r--:-.-------i.~------------!.c-----+"+---------------

132 

134 ______ _, 3s----a111c. 
136 :AtiC: 45: 

: 1:1?0: :i-7-11/16 . 
: 1 1 5: :-1-11-112 

------131--: A t:c:zr;s·-.-----------------~ 
1.$/l :Ar,c: 29•J: 

lllO :Ar,c:415: 

. . . 

tir--:Jt-:"-tCt72'3• • : • • 
ltl2 :Ar,c 745: 

:HlGIU,~ElGhT•3~8 • 132 . tt:i 
134 

_-3.c_; 
n& 
r.s 
138 
t 
140 
. It 
142 

------1 q-3----: A·r1C --7,; :--.---.-------~. h--.-n-------:.:---t-=-.+.11-----:.--------------------::---t 4 
1114 : A t,C 5 7 5: :1.58 : •I. 32 144 

---·····••=••··········-••=••---- •==••••== - ·- ..... 

-1 

I I 



---, 

l')HtAFLE.X PAGE 

INPUl OATA • {CAHO IMAGES) 

--------------------------
----------------------------------------------------------------------------------------------
:i :II :, :io :13 :25 :31 :119 H,O 

------------------------------------------------------------------------------------------
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155 :~A0:235: : : :H{GID 155 

157 :r<A0:2bO: : : :MJGID 151 
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173 :CCC: 75: : :2h-9 :-6-~ :53-0 173 

•cfa• 
t7'J :ccc:12s: : n,-9 :-1•0-11a :::s-9 : : : 11s 
t ,.., -·· :Ltt. :71t'.): • .'.>·1•q ••t •7-$/lb : y• • • • .,,._ _____________ _ 

l /7 :HA!J:33'.,:r-i : : _____ :f.'I:illJ : : : : J f7 
----- 1711--· : !U D: 3'iS :r-·--:-· : --··· ·- - : ,i JG 11 • • • • .,.,.. _____________ _ 

liq :liul: : : : : : : :lHl.::HM/IL : 17<:! 

····------·----------------------···-··---·-·········-···············~----················ 

._-.. ------- - 1111 ~~ - I. - - - - - - ,JI_ -

\ I 



- - - .. - - -- -- - --,- ----___ .:r. -c-T-r-- ~--n~rnn-:~Y srrFr::~~r-Pro~u-ci7Tr7tv _ ~~IJFTPUT~ 
- -----------------------· .. _, 

-- . - - ~--
CCJ!<PC·fiAl lCN - o) ., " A F I t I ------

3TEA~hS • ~Ob~k CUHP 
nYNAFLEX ••--•-•••••••••••••• 

I-AGE 0 

, !J:JFCT-,of., soo1~ i>Ico, PLAI'•, - ooE - c-21 ,co 
JUH • OIL EXTM + CHAijG.(T-ru-10-A-7) 

OATt 1/2ij/80 
-------------------------r----r--* * * • * • 

* * * EDIIED PlPIHG SYSIEM OESCRIPIIUN * 
* -----------·-------------------- * 

* * * * * * * * * * * * * * * * * * * 
ll. 

-----------~ni---r,1t"'IEC,-,EN"<OITETT1J-<>-P-T-IO-PTI ...-r,Gro--.c:r5..-y s~, E~,..-1-1r.-r1)1;;.-.5e:1c-iR7"INP..,fr11HQ'tPN"'· .,..---------------------------------------

(I) l'Qi,41 LUCAIIlJrJ NlJi'lhER SUF'FIXf-5 I\, MANO I' ll>El'llll't IHI! Nl!AR PLli-1, Int: ,,IU rt'IINI AND lf'Ct 
FAN POINT kESPECTIVELY UFA PJPI~G ELEMENT lN THE DlMtCTlUN l~ wHlCH THE Ll~l IS TNAVtMSEU. 

----------------1:-RACiTilRAt.--.rouE-,,-umH:~P1-'ITlttl\G IN Ttll'. FULLOWlfs:G kf.POi,l:S lOt:Hlf t HHJSf I\WlS Al ..t,lCH 
TH~ PROG~AM hAS l~TNij0UCEO EVENLY SPACEU LIIMP POINTS ANU ARE CETENMlNEO FNO~ THE MA~IMUM 

---------------+-,-,-,,,P--SPJ.CTN G C l'l IT t~Nlfr\~~N AL Ntl Of I, b F. ts t 1~ S A tit: AS 81 Ci 1, t I} 

c., ... 

TU MORE lHA~ ONE LLEIIENT UNIGINATlNG AT THE SAMt HkA~CH PLJINT, A LllTER WILL PRECEUt THE 
f'l'lACllU.,/•L pO,HHlli ()~ 1rtt lll)l,l\tll lll UllJflOttt ltltl,fft I !:AUi foblNl t(.tl. c!ohl}. tlllt.WS 
ARf. A5S1Gi•t0 TO ELEME,,TS ALPHABETICALLY JN IHE OkDt::H LF Ttltlk 1\l>f-1:AHAI\CI: IN THE Jr;PuT DATA. 

(2) AMBIENT TEMPt~ATURE IS ASSUMED TO ~E 70 OEGNEtS FAH~tNHtIT. 

(3) THE MAXlMUr ALLU~ABLE UlFtENENCE IN LUUP CLOSURE CALCULATIONS 1S ASSUMED TO 8t ,2~ INCHES • 

(I.I) Tt1E 11AX1MIJ1~ IILLIJ>;At1LE Olfl-tf-<ENCE tiETld:EN THE CALCULATf:1.1 AM) !~PUT COOI-IOINAHS UF- USER 
-----------------f'tt St Gr: ATtu-ctrt::Crrt>tH :-1f-rt~-S-Stt~ t • 2 5 lttenE--s--;-.-----------------------------

-------------.1r}-i:,-uROER.rr-r.41<c-tr-PtJS:$'1 o LE IN Ct:i<ltll'<SrttrA1-tt)1'f~~~otn:NIJE,,T rifIGm-----tt--------------
THEHMAL AhALYSES IN T~E SAHE RUN ANU APPLY THE CUDE Sl~ESS CALCULAllONS CON~[CTLY, THE 
"Rllhl,Ali IIAKE.., C(i<fjl( l A:,so,,P1Illt,1!. H Tl'il: 1,~1•ur 0/llA SHtif !UJ IH (!:,t.t, l!llf(f,l"..liTS o,, 
ANCHUMS (AhC) 0~ IJISPLACEMtNTS OM RUlATlU~S ON RIGJO kESlkAlNJS (kAU,RAR) THESE A~£ ASSUMEO 

---------------n--THE--PISOGKt.i{-,IJ-1!1:'1ilt:~:-tAt-c:f-r-rC-11>~T,o-iNt.:cr.rut7,(mtt!N fl"Ol!t:. LUA111t.~!:-~V.1'tle-tr1-NC:ctJ0----------
1HtWMAL. ALltHNAJtLY, IF THL lhPUT DATA SPtClFIES fUkCES AhD MUMthlS (FUN,MUM) LlW lMPUStU 

---------------ft· t51'LACt:T'E1'iT57ti<rltJjitf-tltrl!:>01'<t'"i'ti-X-ltrt:t:-ittS-'ff{A-~.,--,-1-rA~l~t-A1rt--A~-~trMt'tt1:J--tf-t-1Ur-t>hrt-·-------------
,1t IGHT nFtr.1S ANIJ 1,~CLUDt:.IJ flt,LY lN Tt• OSE LOAOI11C. CAStS v.HlCH INCLuui: 1-lElGHl. 1f Tt•ESE: 
A.>:\(,,,PrHl,,5 AHt [j.JJAL10 f'OH A l'A~llCOLJ,R .1;110,cTiON, The c:!lt.h t;A,11 AttUNAlttt l,{')beL fne libS1 
G£1if_RAL SIT11Allllri Ry uSitib THE AUXlLlAkV S1Jl'Pllkf 1-.nvEMEl'<TS (A5i1) AtJli lHE AUltlLlARY . 

---------------1>-i:mc E fltk At f iT-t.-mru-8--tAt ~r-f-t11-'ft1kt-fJ!'--,ttf-1'>1<0G~ "II A 5 "N-A L 1 l:r< I, A I f_ llt ltrt}l:t-iJf-5 ffctf- Y l Nti T 11 E 51------------
E Ff- l CT S. 

(lq) ST~ES~ l~TENSl~ICATI • ,1 FAClUHS SPECIFIED AT THE TANGE~T IhTEkSECllO~ PUINT UF A ~tND OR 
•·111".lt ntt.c dE Af'I-LJl';O ru Ifie'. l,LA1<, I-lb, AIQO f Ali 1·0111,s tlf lilt bC:r,t, Lill 111TLi<. 

-------------++y)--ll'ft--1 A rtt: E---tlf ~t,;fJttTt l'!f :,·-Af>f>c-AA~.tf-TM:-t:'l'ttriJf T 11 l S 1< EF Ok'r..----------------------------

-l 
L 



~ 

--------o y i-1 ,. ,.---l E-- i( A PROPi< IE 1 /1;.;, y SfiFT ., ;.;:E Fii JDuC T OF AUTL. CO}fPUTTi'IG--Cul<POR1'TIUN - D V N A F L E X 

nYNAFLEX EUITtD PIP1~6 SY~lEM UESCRlPTIUN (CONTINUEO) PAGE 

--------------------------------GE 'H:)IA L O A TA 

COORDINATES OF ALL pOl~TS UF THE SYSTEM AHE WITH HESPECT TO POINTS, ~HlCH IS THE Uk!GIN 

~ATEHIALS USED (TENPENATU~~ DEPENDENT PRDPEHTIES AHE SHO~N AT PUlNT OF lEMPE~ATU~E CHANG~) ----------~---~---------;;. __ _ 
LC5 - LO~ CAHBUN STEEL 

-------------------.,.,.uNGS hOOllLOS Ai AM5lfrq IEHPERAIORE" 27,'iCO,CIOO. PSI 
POIS~UNS RATIU • • 30 
Dt'IISIIY = 491.1. POOFillS PEt< CUBIC FOOi 

LIJAU[lliG cmmrr 
---------------------------

PUINT 
--P-oTi:i'f-C:ITHFl'f,.-----C.lJt;-; 

TYPF DESIGNATION NU. 

CUURDl~ATES (FT) 
----------•-•••••••---- RADIOS LENGIH ANGLI 

X y z (FT) (FT) 

----..;:-:; __ ----------· ------ ------- ------- ------- - ------ -------------
~ 5 t:r.uU u.lro u-;uu 

------·-
( : : 

•. Al L 
THICK 
(I~) MATL ----- ----

01ST. LOADS 

TEMP -----------COEG) PHESS--,,-1 
(F,\HR) (PSI) wT. UNIF ----.. - ----- ---- ----

7 

sT~nG~i -c 1.19 .10.1sc • • 3b5: LCS: 525.: • 40.5: 3f!io2• 
( 

' ij tri1'f~mrm.-~1nrs11m7JI" LC S ti f. Tw E: E 14 A rl h If NT Ai, D 5 i? 5 • 
( OEGREE~ f4HklHHEIT lS 3 • 8b INCHES PlR 100 fEtT . 

( • A ONIFURM DISTRIBHEO LOAD OF 36.20 PL.F !S ACTIN\i 
-------- t!rittf--~tkt:. Ciiill' • • • • • • • 

--------,.-,o 0.00--,,-.no 1.1 
( 

-,-.. ,s o.oo o.oo 2. 
5TRAIGHT •C 2.50 

oV\ '·•. •. 
( 

1:r-m--c--20M 0.00-------;3,--,,.7.z 1.25 1.<tc---,0.000 ! ! 

( 
--------- >•-2or t;-;uo-----1 ;2s----e-~.., • • • · • • · • 

5TRAIGHT •( 2.19 
>• 22N v.i)TJ -..... 

. ,_ - -- -•--- - -- _-.:----,---~~-~-- - . ------- - - _ .. - - - - - - ----.-~--



- - -• --o-v·ei 
- - rat--~-"., ... 

l. ·r·r~--- A PRr,p:.rt:TA'<Y' S:JFrJ•lliT7'17JTT!JCTu~ll - ... • tlPOI ING 

-~ - - - -- .... JIii ___ 

• 0 T It· ll F C E--: -.-Ct;;;FORII I ION 

n YN /.FLEX ... .;.;...;·.; .... -.. -.;.· ............. -
ECITEO Pl~I•J~ 5Yjl£M ~tSCklPTJON (CONTIN~EU) 

---------
PAGI:: Q 

01ST. LOADS 

PU 1 i'<T COO~lll'~AltS (f-T) Olll SIDI: l•ALL TEMP -----------Pot~T tLE"E~i Cut. -------------------------------- filWJQ., LENG IA 11 .. GtE O!Ahd ER IFilCK (ilf.G) PAESl! PH•~ 
rvPF OESIG~AT!UH N0. )< V z CH) (t-T) (DEG) ( l") Cl,,.> l'IATL (FAHR) (PSI) "T • UN IF 

------ ---------------------·----------------- ------- -~----- ------ ------ ----- -------- ----- ---- ------ ----- -------~-·---
>--221' 

( 
u.1JC,-•3;1f ir--b • 

BHD •( 22H .37 .•ll. 32 
( 

S TR A !GH T • ( :>•-~,ff l .?.5 •Ii .i;q 

UR pT >- 2,; :,;no -4.6 
( 

( * 1·,ELOl'lG IEE Al POl:d 25 
( 

o. s,J 

6.5 

:io.,sv: • .S65: l.C.i: 525.: : 110.s: 3&.2: 

t"":'2:, r.'15 90.000 

1. 7'i 

.. 

5T~IGK-r--c----------------------,-:-.,._-----~.---r.---. .---. .---,.,~.~ . .---~.---~------------

t1 

ANCHR 

( 
--.-,lfFlffi~l'ArJS I tlrl OF L CS RE 1 QE!:.N 11.-18 I EN 1 ANO 70 • 

lJ~GRH~ f-AHHLP,tll:: 11 IS O.OO lrJCriES 1-'LR 100 FEET 

>- 301. t!.75 -4.E,9 6 .Sil 

BENO•( 30M 5.63 -4.32 6.5;; 1.2s 1 .% 

>• 30F b .OO -3.1111 b.513 . 
)• 3?.N 1,.00 -1.25 b.5ii 

( 
tHJ,U •( 321'1 6.00 -.31 6.22 1. 25 1.96 

·- ' --c-----· 
)• 32F boOO o.oo 5.33 

>- 35 Ii .oo o.oo 2.83 

HlGID· •l l.b4 
( 
( * wElGttT llf tLf::Ml:;I-IT = 39~. PlJlJfJ!)S 

>- 110 b • 01) o.oo 1.19 
gir.AiGttl"' 

-- 115 o.oo o.oc .oo 
·--------·-· 

90.000 

90.000 . 
: 

. . 
: 

"r-.OTES PEf<fAU.JtiG TO Pllll,T w; APPEA~ ON TH~ FOLLO~ING 1-'AGt 

. . . . . . -: 
: 

1\/A: N/A: . : t, /A: NIA: . 
: 

···------------------·,-----------------------------------------



--~ 
U-V-r'. m A PRQPRitTAiO SIJFf,IARE PRODUCT --uf"AIJi,. 1,0MPOI INt, CCRPl,kAl ION - D Y N A f C E X 

oYNAFLEX EDITED PIPI~G SYSTEH OtSCRIPTIUN (CONTINUEU) PAGE 'i . -~--=--=------------------------------------------------- 01ST. LOADS -------------------------------------------------------.e-r--.:.-..---.... El,TT...----------
Pf)!: .. T .... u...,••v•P...,,~~ "'- ,, uu,~A•IL. "~'-'- '~"r COORDINATES (FT) OUTSIOE WALL TEMP 

-~p~O~I-,-,=,--~E~.L~t~F~.rt-.-,~r--cut. ••---•------------•---- RADIOS [ENGi" ANGLE OIAPEIER !HICK (CEG) PFESS PIPE ------------- - ----- - RADl·IS CErG I - ANGLE OIAhEIER IHICK (CEG) Pi,ESS 
CIJE.G) TYPr Jc.,HGNATION J,G. X Y Z (fl) (FT) __ _ (I") ( J:i) MATL (FAHR) (1-'Sl) 

----- ~--~---~--- ------ ------- ------- ------- ------ -----~ ----- -------- ----- ---- ------ ----- ---- ----~-------------------- ----- - ------- ------ ----- ----- -------- ----- ---- ------
:io.1sc: .3c~: LCS: 10.: 110.~: 3&.2: 

ANCHR 1l 

• CCr-itr<dL COOt<Li!••AIES dF PulNI 45, Ill FEEi 
x = &.oo, v = o.oo, z = o.oo 

------------c-rrtr-E"?!'STIO•L,.f•A 1'i.-UTFFE"i<ENC~E~l,,S--,Z,.;;E.;,..;;,.-=-------------~---,-----i:~---r---r---.---:---.----------

HR pT 25 3.00 -4.f.,9 &.sa 

* WtLDl~G TEE AT PUINT 25 

5TRAIGiH • C 5.17 : 525.: 

(*THERMAL EXPANSION OF LCS 8ETwEtN AHHIENT ANO 525. 
( DEhRtb FAHRtllliEII I~ 3.86 INCtiES PErl 100 FEEi 

-iffrpT >• SIi 3. 00 •4. 6q 1 • • • 

~ 
, " «f.LIJ I, 

s ..... •-"' ' ' . 
( 

•-TliON 3.oo 3. t7 1 1 • 7 
( 

Em,---- c--t Q o-r, 3.TJO tJ.os 12.12 1.2s 1 .qE, 90.000 • 
( 

5TRAIG1H •C 1.00 
•I-SON 3.0ll 

( 

fNO-•"t-115 OH 3.oo ir.,a-20.aa 1 • 25 1.% 90.000 
( 

5TRAIGHT •C .45 
ort~·~f. 3.oo b~I1 2-1.2 

( 

(NO--•t·--·rsSM 3.37 ,.oo 2r..?5 1.25 1. 9t., 9~ . 
( 

>•ISSF 4 .t:! :> 
gT?AIGHT •( 3.00 

~-11>0 7.25 7 • .H> lt·.c 

·: 

. 

. . . 

: : 

. . . . . . . . 
: . . 

,r·· tH:lT!:S-Pf k"'tll Jt,tn~pftJl\11 no·-Aff t AR O I• T 11E"~"A-·------------------------------

' 
' I 

' 
' 
4 ,_ ----- . . ------ . . . . . ---. - - -- - - - - - .. - - - - - - - - --



--· . - -l---,,-11.-.:._ ____ ___ -----.---..... ..__-----=----·------ -·-- --·-_JIii ·- ---
-•JI 

t-1:--r·- .CMPUT ING CORPORA rION • IJ f 11, A F L f X . •-· -----

oYNAFLEi EOITEU PIPI~G SYSTEM OESCN[PTIUN (COHTINUED) 
------------------------~----~----.. -~ ....... .-----------------------___:_.;_ _______ _ PAbE 10 

01ST. LOAos,;, 

PUlNT COORl>lNA TES ( F 1) LlUTSlDt ,.ALL Tl:MP 
PurNt EttHENI cue. 
TyPf DESIG~ArIUN NU. 
- _ _ _ _ - ~ --•• • • ..:.; .; •. ••--•=-"'•;--a ••• =•-'•=•--•=-,.-,•=•:-:•=•c;;•;c•=•;-;; .... a-.=•-"•=•:--:•.--,•=•--•=•"'•°'•---;;.ca • .-........ .;;..,.-,--..=.:--:•-•=•.--,•=•"'•.c•=•-'•=-"'-=--=-;.,-~.,..;-=~ 

-•-•--••••---------•-•-••• f( AD luS LEl,G I Fi 
X 'f Z (I'll (FT) 

P1l'1: 
.-T. UNIF ---~----,--------------

ANGLE OIAl'1E IER IRICK (DEi,) PRESS 
(OE!i) ( II\ J (lN) MATL (FAl-iH) (1-'SI) 

---- ------ ---- ------
-100 7 .2" • 1.10.5: 3&,2: 

:io.1so: ,3E:5: LC::i: 525.: 

C • RIGID ~ESIRAtNr AGAINS1 ot~P[ACEHENI At POINI 160 
( Jt~ DIRECTION Y 

5TRAIGHT •( 18.00 

>•t65 25.i:!5 7.36 21.25 

• RIGID ijt!:iTNAINT AGAINST OISPLACEhENT AT POINT 165 
JIT7,TRECTltrr-T 

( 
3TRAIGr1' • L '> • 

( -
( 
c---r"1S161!)7{t!"S'f1'tA I NT AGAINST O I !spt-ACE~1E1H AT Ptl 1 NT 170 
( lN 01,~ECT ION Y 

bl 5TRAJGt,T •( 19.00 

>•172 &.5.25 7.36 21.2s 

( ~ l•IGJO R£!:i1HAINT AGAINST Dl5PLACEMENT AT POI~T 172 
--------c---n.-011tECitOr.-

( 

( 
.,.,.HSN 6::S-;-7S I .36~ • • 

( 
tm,---c-t7SM e.ir.63 7. i3 ~--.-z<; ~ 

( 

( 
---------1---,r--t-OtttT--t"t'Jf'-t"!S-ttntl~ArbT-f~rl • • • • • • • • 

( 

( 

BENO -( ldOII fl~.oo q.sc ti.bi? 1 • 2'$ 1.lfb lf0.000 • • • • • • 
( 

-------,-•ttt:')f tl':l".00 "· "f)--"c?;: ·.<:,t) • • • • • • 

-i 
L 



• 

~-:::--

rr-T-lf . ~Lc7' - 74PITTJP..-rFrA1<Y-SOFTlf't.RE PRLIDUC I OF 40 I,. .,QMPU I ING CORPORA I ION • 0 Y I\ A F L E X 

r,'l'NAfLE,,C EUtTEO PIPIN~ &'l'STEM UESCRIPTION (CONTINUED) PAGE 11 

-------------------------------- 01ST. LOADS 

POJNT CODROINATE:S (FT) ou·1s10E "'ALL TE.MP -----------Purrit ECEHEh I cue. ----------------------~ 1'<AO I OS LEl,G I H ANGLE OIAI-IEIER lf4ICK (CEG) PRESS PIPE 
TYPF DESIGNATION ~U. )( y z (FT) CF l) COEG) CI t,) (lN) MA1L (FAHk) (PSI) "T • IJNlf-

~-~-- -----~----- ------ ------- --·---- ------- ------ ------ ---·- -------- ----- ---- ------ ----- ---- -----no. 1sc: .3t:iS: LCS: Sc~.: : tio.s: 3&.2: 
rTimF 65.00 9,(16 22.SIJ . : . . : : . . . 

5TRAJGHT •l 7.25 : . : : . : : : . . 
>-165 65. i)O q,86 29.15 ; t . ; ; . 

( . : . . : . . : . . . . . 
{ * HlGIU REST~AINT AGAT~ST DI SP[ ACEREN I AT PUINI 185 • : : : . 
( l N O I~ EC 11 u rJ Y . : : . . . . . . . 

5TRAIGHT •( .qz . . . : : . . . . . 
>•190N bS.OO 9,86 30.17 

BENO•( 190M 65.37 9,1!6 31,0S 1,25 1 • 96 90.000 

>-t 9oF· 66.25 9,86 31.42 . : : : : . : : . . 
s - . . . . . . . . 

>-195,-.. H.25 '9 ,66 31.42 : : . : : : . 
ef,-..o - c 195H 80.13 9.f6 31,05 1.2s 1,% 90.000 : : . . : : : : . . 

~ 
. . . . . . . . 

>-1q5f so.~o 9.136 30. t7 : : : . . : : : . . 
;, - • 

>•200 so.so 9.R6 29.75 

( * HIGIO ~ESl~AINT AGAINST Dl9PLACEME~T AT POINT 200 
-------~-+ --1 r..- ----OiRl:'.Cil UN--T 

-

( 

•2"C5N 
( 

£T·!1J -- ( - 2 05 
( 

1tcr-.srr-~BE,---22"-;-s,.,_------------~--~---~--:----:-----:----:-----:----------

~cr .s o---•r-;'5-0----Zt-;-6?. 1 • 2 s 1 • 96 9 o • o o o ! 

: 
•0 

-• -.-o lt:icn';)F-1 s tnuI VAL tr,T---1 rt-f>t1 tra-z·+.-1-.---------,,---~----:----:--~~-~r---:----:---------
C 
( 

( 

dt.t,C •( 21\Jil BiJ.07 1.13 21 .21 1.e5 1.96 90 .o,,o . 
( 

------ >•?1cf-----1H ,7':I 
~T>tAIGHT -( 

-7. 311 <'1 • 2i ---------------------------------..----+-----+----: 
.i;c 

>•21, Ile? o2', 1.11, lt.zi ----------------------------------~.-------:-----:---:-------------

• rr,n:, l"t.<T,11.it,r, ,a Pot•.r z15 At l'LAk Oil Tilt f"dttfl),f .. 6 l'AfJC 

-- ----~-- --·-------'--

---- •---- -- ·------ -- -·---~··· -·----- --- t. - - - ... .. ,_ - - J- .. - .. - .. ----------l•--- - -· 



- - .. -
1J y 1i. L E lC •. 

- .. p ,-- -- -- .... ...- ---,..-
A PRijPRI[P;;>Y SCFT'.IAR"C--n;JUuCTtJF A • .;mT1l'.G--cc;1<f'URA I lCN - D y .,._.~ E X •------- - .. 

nYMAFLEX ~UITLO PiPl~b s,~rEM ~ESCRlPTlu~ (CONlI~UlO) PAGE 12 -- ____ ;.;. _____ .;, _______________ _ 
·--------

DIST. LOADS 
---------------------------------------------------rirtns--Pc~~---------

PUlt.T 
PofNT EC01Eill cue. 
TYPF DESIGNAliuN ~0. 

C U O ;m I i, A T t: ~ ( F T ) 

-------- ------------ -----------
I. y z 

RADIUS 
(fl) 

---~-;,;;---;. ___________ -----------.---.----- ------- ------- ------
--zrs ~~ 

LENG In 
lf- T) 

( * ,dGIIJ RFSlt<Allll AGA I ,JS I DISP(ACEIIH• I Ai POOi 
( H· [)JrlECIIIHl y 

~T,~A IG11T •{ 19.00 

)•?20 l<.,1.25 7.30 21.25 

215 

* HIGIU ~E5TNAl~T AGAINST DISPLACEMENT AT PUINT 220 
r,--IHRECTTOTr 

( 

sTRHGH 
( 

ii .:,lllESS l,<IUSIF[I.AIIOI, 5Pf.CIF1'0 Al POINl225 
5THE55 1NllN5IFICATlO~ FACTOR: 2.GO 

riR pT ' >-~25 l0b.U2 1.3b 21.2s 
---
w ..., 

• 

STt1ESS J Nlf-ns·fH-CA"llu~t-t: IFifO A I PU 1 NT~ 
{ ;,Tr<ESS INlE1JSIFICA.TlQt,, fACTlJR = 2,00 
c-------------
)•?30 107.71 7.36 21.25 

5TkAIGr1T •C 10.54 

(~A UNIFORM DlST~lbUTEO LOAD OF 25.80 PLF IS ACTl~G 
--------r----, ;,r---jiif--·.-y-nlRE Lil u;,,; • 

( 

UlJTSIDE wALL TEMP 
AlliGCE OlAi',fiER I h IC!\ Ct,f'.G) PR[S~ l'lrt 
(lH:G) l l t-.) (lN) MATL (FAHH) (1-'SI) "'• lJ~IF -------- ----- ---- ------ ----- --------------------------no.1sc: .:SbS: LCS: 525 0 : ao.5: 3&.2: 

. • . . 
: : . • 
: : : 

. . . . . . 

. . . : . . . . . 

. . . . . . . 

. . . . 
: 8.625: .3,2: 28.&: 25.6: 

.. 
Mtft:J~f:tti,t 11'1 tNG-Ttl PO I lrf-B~'ti:-;-t.,~rr,HMtlt1'1tr4Tnrttlt:-ff"i0:tt" t;;1L;1U;t1w;,rl1;1r~. Bit7Pf'"AA-1Gtt' Er:--------------------------------



-----u -y N . r -r-E --x A PRn?Ril:TA~l· S~lFTAAr,tr>RCJTJUTT Of Al'(._ CU1'1"PUT1N'G CLRF'IJRATTCN • D Y N A F L t X 

oYNAFLEX t:flITt:.I• l'lPI~G SYSTt:~l uE.SC~lPTJUN (CONTlNLJE.0) PAGE 13 

PTffNI' 
fyp~ 

ELLHEAt 
DESIGNATIO~ 

POII\T 
rue. 
N(J • 

--------------------------------
C U O -I :J l ,', I\ T E S ( fl } 

-----------------------X y z 
R!IUIUS 

(FT) 
LENG I fl 

(FT). 
ANGLE 
(OEG) 

OUTSlOE wALL TEMP -----------OIAl'!EIER !RICK (DEG) PWESS PlPt 
(11') (IN) MATL lf AHR) (PSI) ,. T • UNlF 

--~~-:.--:;-.;; _____ ;.;--;;·;;.;;-_-;______ ------- ----------------- -·---- ------ ------ -------------- ----- ----·-------.------------------- --------------------

~ 

~7.3'5 
( 

rnr-;z 

( iii RJl,11) RFSl,<411.j l\l,,'IIIJST 01:,P[ACChE.-I Al POlNI 235 
{ It. DIKE.ClJuN Y 

5TKAIGHT •( 14.17 

)•2110N 13c.~? 1.3t, 21.25 

dE.NO •( 2110M 153.12 7 .E,t, 21.2s 1.00 1.57 
-·-- ------· ( 

>·2!!0F 135.42 8.36 21.25 

~ POINT 211uF I·; t.GIJI VAU:NT Tl.I P!llli f 245N 

( 

dEIIO •( 245M 133.42 q.01 2v.q6 1.00 1.57 
( 

>•24SF 133.42 Q.36 20.25 

. . 
: 

qo.ooo : . . . . 
. . . 

90.000: . . . 
( * wJGID fff~ft<AINT AGAli,ST 01:iPLACENEI-IT AT PIJll\ll 245F 
---I llrutf\fCittJ~. 

( : 
S iFrA l Glt!..- C .:, 

( . . 
>•2~1J!'i 1'53.42 9.36 a.,, . 

( . . 
£ :<0-•-{-,?5 UM I :5"3-;q?. • ,;01" a. 0 ,1 1.00 1.57 • -0.000 • 

( . . 
->•?.50F 133;.:i2 8.30--,. 

5Tt-1AIGHT •C 9.oa . . 
>•2ss,, 1.B.U?. -.12 7 • I .I 

( . . 
tit rio-·-• ( --2~c;rr--1. 3 :~ .11 ?-·-- •1 •· ~ 3-·-· ----1. qe-·---i.nu--1 • 5 7 'lo.coo 

( 
·---- )•25'3f ___ 113.ll? ··-·· •t ~72 ·--t,,;7', 

sT~A [GtH • C 10.(}0 : 
• c:: ·1 

8.625: .322: LCS: s2s.: : 2a.6: 2s.a: . . . . . 

. . 

. . . : : : . . . 

. . . . . : . . . . . . . 

. . . . : : : : . . . . 

. . . . : : : • . . . . . 
: : . . . . . . . . • i i . . . . . . : . . . . . . 

: : . . . : : . . . 
. . . . . . . . . . 
. . . . : : : . . . . 
: : ' ' : . . . . . : . . . : : . . . . 
. . . . 
: 

. . . . 
• •,(lTl:3 1•t-.1<f~tr:1-,G 'Tl] PIJtr:r -cl,r) l\t'f-'t"A"trUr.-1'?tf:-rttt..--tttrl-r.t."--i""A"f.lcr----------------------------------

" -·- -------·----------------------------------------

-- _.__ - _______ ..._ ........... --~-t---_-__ -.. -'----91---~~-.---------- .• 



-- .. - - .. .. -- t ,e,,o Cl o• • 1· al-------.,r-y-• -c-r--x-.. A -p~IJPRT~Tltrir'-snrr-rm . u ,:-tr."tPUTlN"G' CORPliiUflCN. • O f N II f' t f. X • ·_, -----

l')YNAFLEX EO!ltD PlPl~b 5Y~1EH Ot&C~lPTION (CONTl~UED) PAGI: 14 

----------------~-----·------·-- 01::iT. LOADS 
-----------------------------------------------------+ ..... rs,,c:1rr,~---------

PulliT CIJOHL•ll•A lt:S (FT) UUTSlOI: i-ALL Tf:MP 
POTNT E[EHE,ll cue. ----------------------- RADIOS LENGIH A~GLE OIAMEIER IHI( .K CUEi,) PRESS 
TYPF DESIGNATION "'l'• X Y Z (f-l) (fl) (DEG) (If\) (ltJ; 

~ - - . 
I l'!ATL (FAHR) CPS!) ----- ----------- --·------ ------- ------- -·----- -----·- ------ ----- --------- -- --- ---- ------ -----

11.625: .:s22: LCS: s2s.: 
--?ho 133.u;, -1.12 .. 3.;,5 : : • 

: 
( * 11lull) ,USIRAlld i\l.,AINSI OISPLACEriE,Ji At PIJINI 260 . 
( lh DIRECTION Y 

5TRAIC,HT •C 12.00 

ANCHil ---a;,s 133.4? -1.12 -1s.2s . . 
• . 

~ CO~TH•L CUUHOI~ATE5 of PUlhT 265, lh FEET . . 
----------~ -:,-733.11z.~r.,Z, 2 : • n-;-z..-----------~ . ..-----,-. ----, ; 

tnrpT 

fg 

kESULTANT OIFFEHENCE 15 ZENJ 

~ 106.42 r.315' i!r."2""J 

5TRAIGHT •( 1.00 

(*THERMAL tXPA~8lON OF LCS BET~EtN Arl~lENT ANO 70. 
( t !! M l".E 5 t A P1 ,H:,, 11 f! IT 1., C • i, 0 Ll e ii E j I' ER 1 e O f Et T 

. : . 
: 

. . . 

. . 

~ . 
: : . . . . . . 

. . . . 
: : . . 

10.: . 
: . . 
' 

. . 
"'270N ttro.-zr;.! cr-;-z • • • • • 

( . : . . . 
Eno-.. c----z70M tuo--.-!12 9.o7 2(T;"J6 1.00 1.57 90.000. : • • : : 

( 

5TRAIGHT •( 
------- ··--· >•?.75N 

( 

11.so 
roi:,; -12--9~-36· -----o.7s,---------------.-------.,-------

: 

. . . . . 
: 
: 
: . . 

: 
: 
: 

. . 

. . 
• . . 
• . . 
. . 

UNlF --·------------------------
2a.o: 2s.a: 

: . . . . 
' 

: . • 
t . . . . . . 

: . . 
• . 
: 

Rl 11;0--- t -21s11 1 oo. u2--.,-.. -o,·-----a-.oii 1.00 1. ~7 ~ • • • • • • • 
( 

5TRAIGHT •( 9.08 
--------------. -2n O .4 1 Oo;.r~.-., 2 1 • • • • • • • • 

( 
f l'Tv--(-"'?l!O M l M,.lf,,---•r;-,n-'l'-.-q-t, 1.on 1.sr ,o.ooo. , : • : • : : 

( 



~.,--

------u---y-r; -t.--r---x----- ---,. P~nP"TETARY S1JFr1r<fi'E771f[JUiJCT DF AOL L.0'1PU1 lNi, CORPOhAllON • 0 T N A P L f X 

n TN AF LEX f O l HD P 1 P l · Hi !> Y .HE t1 U t. ti Ck l P Tl ON (CONT IN li fD ) PAGE 15 

PUir,,T 
POINT t[tMt~, Luc. 
fYPF OESIGNATIQ~ ~O. 

~--~- -~--------- ------
5TkAIGHT •( 

~ 
l 

----··---·-·-------------------- DIST. LOADS 

CUOkOl"-Ali:S lF T) lllJTSlOE wALL TEMP ---------------------------------- RAOluS LENt.lH ANGLE OIAd~ rER IHICK (CEG) f'RESS P lPf 
,( y z CF f) (FT) (l)EG) lI" 1 (Il'-4) MATL (FAHR) (PSI) "T • l.lN IF 

------- ------- ------- ------ ------ ------------ ----- ---- ------ ----- ---- --·-·· ll. t,25: .322: LCS: 10.: : 213.b: 25.6: 
106.42 -1.12 6.75 - - ~ - . . . . . . 

10.00 : 
IGb.42 ·I. 72 -3.25 w . 

--------(7i 11 IlilO RtS f ><Al \iT A-t,UriST7Jl5PL/\CEhEIH AT POINT 285 : : : : : : : 

Ar~CHq 

--~--m:w1 

~ 

( IN UI~ECJI~h y 

5Tt-!AIGHT -( 

( 

12.00 

--2'10 }Ob.42 -1.12 -15.2, 

* CONTROL COG~OlNATES Of PLllNT 2~0, I~ FEET : 
x = 1a6.a2, v = -1.12, z = -1s.2s 

kESULTANl OlfFEME~CE 15 ZERO 

-•305 21.so -1.oir-- -. 

. 

crtURIJ!r.rATc,> i)F' Pulrn--J.r3, lN ,.Ef r • : • 
21.so, v = -1.0a, z = -. • 2 

t Rf:.SdC T 
( 

SiRAtt;m---('------------------------.-t-------, 
( 

: . . 
: . : . 
: . . . . . . 
' . . . 
' . . . . . . . . . . seo.: . ~l!-.-------------. . 

----------c--r-Tl-tl:1'1'i1'1.------t.-xpAr-S11l~---UrtCS--ttf.T-;~Ec.i'I A,'ioll:.Nf AND '380. ! • • • • • • • . 
( UEGREES fAH~ENrlElT Is 4 • 40 lNCrlE8 PER 10c FEET 

( 1r A IJ 1-i 1 F lJ f-11'• 0 JS TR I tll.' TEO L CT A:_:U__:l____:JF__:l=---5::___•::___•_o~P____:L:__:F:__· ~I ::._S_A::._C__:_l ::._l_N_::__G _______ ----..-------,t---r------:-----:---~--•------------------c---rrr -rHc- -rut,n:cnor-.;------- • • • • • • 
( 

•3TIY 2r.-50----T--;-1nr-----r.o • • • • • 
gliHIGHT -( 1. il 7 

STRAIGHT•( .b1 
----- ---,- .5 2 o ;n.-50----r-.-o ir--- s-.-o·l • • • • • • • • 

-r-nOTt:~fWtAJntnG--tr:r--ptJf1';f"--3c(!--An•t11~---.nt-~A•-f¼i------------------------------------

• . - ----·--···-·-·· ----- ---- - ------------------·-----------------·----~------'-----W_,_~...,__------_,...~,-____,_., __________ "'----' _________ !!!!II! 



-- ---- ~ ...- -- ..- 1llllt- -- -•. I - p-:- - - -c----~. y. TT_1(___ 6T!ZT:PRTO~~Y--sTIFT,il~TTTTlJCT~~ ..:-ITTIPUIING CGRPIIRAilUN • D TN AF LEX ~ 

r>YNAFLU ------------------------------~-------;-~ ..... ~-----------.. -= .............. ~------------------------------~~-=.---=~-------------
C:1•Ilt:fl f'lf-1 1 Hi SY!JlEr1 DESCRIPTIOt. (CONTlt-:uEO} !-'AGE lb 

DIST. LIJAOS -----------------------------------------------------rt'ER FI) 
POI11oT Cl!lli<CHATE::i (FT) · OUlSlUt l-lALL TEMP ••••••••••• 

PtJINT tlt n.r, I Cut• ••----••--••--•-----••• RhlJliJS ce,,,, I 11 llNGLE OIAr:E IER I HICK 
hPF OESIGNAlIOtl NlJ. ,I( Y l (fl} (fl) (UEt;) (11'<} (IN} 

CUEGJ PRESS F'IF'E 
HAlL (FAHH) (PSI} 1,,i'. UNIF ;.;-~-;~-,.;;----;;;.;·.;·,;.-;.~--_----;;-.;·.---·--·.... -·----- ------·- ------- ----·- -·---- ----- -------- --,~-~-=-~~-~-=---=---=---=---=--=---~-=-~-~-------------------------------

-:rro zr;-s11 •r.i,1f 

~ 

-~zi; zr;,rr, •r;-J!J 
5TkAIGHT •( 

~i 
( 

7.1"":'S'TJ - r;-(1"8 

-* ·rnr.1rr,ffST<.AT,Il AhAI:-.ST 
IN DHECTIUf1 Y 

r.1ic 

P1JUNO 

s-;mJ 

'6'":'8"3' 

8th0 •( 335M _____ ___ __ 21.<;o -1.38 7 • 5 1! 

8.b25: .322: LC~: 5bO.: 28.&: 25.4: 

r.-zn; TTJr.' 17TA"l' l<:/A. N7A• 

1.75 

: . . . 

1.00 1.57 90.000 
-----------·c- . . . . . 

>•335f 21 .so -2.oe 7.83 
5TR'Ats· - • • • • • • • • I • ... >•3401, 21 .so -3.69 1.1\3 

llEND •( .i40M 21.1q -1.1.'39 7. 8 '.i 1.00 1.s1 90.000 
---------( 

>•3tlOF 22 .so •4 .f>9 7 old : : : : : : : 
---~5.,.TRAtGMf-•(-·-------- • • • • • • • • +.---------

>•350N 2bo04 -4.f,9 7.83 

bEr.O •( 35011 2ti.75 -1.1.69 B. I .i 1.00 1.s1 90.000: 
···----- t ·---· .. -

')•3',()F - . - .. 29.o,, •1! .1;,9 rl.83 
~iRAlutt,·• ( ·------- • • • • • • • 

>•3';2 ?.9.1M •I! 01;,9 9 • Orl 

( * t<IGIO ~ESTKAl,·IT AGAl"IST ultiPLACt:hEIH AT POlNT .552 
---------t·--1 tr--01~t-C lltJt-r· • • • • • • • • 

( ------ : : : : : : : 5iRAtljfi,,. ( • • • • • • 
( 

-------- r,OTf S--Pt:lf l _., Itrl •tr;-- To-pol~: T 3~S-~~im--trie--t""ttt:1t:i0h~f1lt1Nt(GHP.>-,t13t--'--------------------------------

-- ---- --·--------------------------------------------------------------------



I 

y-fi .. ,.-7:-r--r-------- A PRQP•.IF.PRT SGFFTATir-PRITUlJCt-nr/lUTc. Clli'IPO i lNh CGRPIJRA I ION • 0 Y N A F L E X 

nYNAFLEX EDfltO PIP!~~ 8YjlEM DtSC~lPllU~ (CONTlN~EO) PAGE 17 
--·------·- ------· 

-------------------------------- 01ST. LO4OS 
n-rT 

f'UH,T corI~n1r,I\TES (FT) OUTSIDE WALL TE:.MP -----------
Pn1~f E[EME~r coc. ----------------------- hADIUS LENGih ANGLE IJIAREIEk IHICK (DEG) PRESS PH'E 

lOEG) C I I\) (IN) MI\TL (FAtiR) (PSI) ~,. ur,, l F 1YPF OESlGt-.tTIO', 1-,u. ____ x ___ Y l (Fl) (Fl) 
---:.:~------••--~-~-•-··••---• .., •• ;.·•-• -•-.;·.-.;,-;.--.;·.;;-..,.-..-___ ••-=•cc-=.c--c•=-•=•=-•=•:-:•=---c.=.:-:•=•""•=--•=•=-•=•=-•=•=-•=•=-"'-'"•=•=~--==--===-·-- ---- ------ ----- ---------8.025: .322: LCS: Sc!O.: : 28.b: 2S.4: 

-.:355 21r.lr7i---4 • 6 

( "tdl,liJ ,U.SIRAhl lH,AL~;,f iJbP[IICEnt,~1 Al POrnl 355 
C Ir, OI1{(ClltJt1 y 

5J;(AlGHT .. ( 14.25 

( • 5TMESS l~TENSIFICATIQN SPlCIFilO AT PUINT360 
'( 

( 
SIRcS.;, l 1 4IE1•• 51FICAl1Uf't FACIUR - 2.00 • • • • • • • • : 

----------- >-:n;rr----zq·;ozi----:r;-6cr---3Z-.-c,a • • • • • • • • 

t 

!-3R pT 

( 

5TR~1Ghi •( • 71 -10.750 •• 365: : : : tl0.5t-!'5.il. 
( 

(IA ONIFJRM Ol~IRIBOIEO LOAD OF 35.60 PLF IS AtllNG 
( IN THE •Y UIRECTIU~. 

)•365N 29.04 ·4.69 32.79 

HEr-.0 •( 365M 29 • 41 •il • 69 33.68 1.2s 1.% 

>•3bSF 30.29 -4.F,9 311.0il 
sfRAlf;rt,•· • 

>-:no 31,00 -a.09 34 0 Qlj 

t-
( * ~ELOI~G lEE AT P~lNT 370 

sT~AIGHT •C • 7 1 

)•375N 31 • 71 •'l • b9 34.04 

bEi,D • ( 375H 32-'iq -4.f,9 3:i. bd 1.2s 1 • 9b 

>•HSF 3c!.9& -11.<:,'I 3c!.79 
-----( -- -- -----~ ·-------·--

5T'iAlGHT -( .71 
--- ( .. -- -------··------ -

( * jJ~ESi I~fl~SJFICATlu~ SPECIFltn ~, PUINT376 
- - ---.:, 

( 

. 
90.000 . . . . . . . . . 

: . : . . . . . . . 
: : . . . . . 

90.000 

. . . . . . 
: 

. . . . . . . . 

:-----. 
: 

)•'57(, - -~2 .9h • ".(,'I 3i'..0'1 -,.----~.,-----. .---:----:-----:---------:----: -------------~ 

• ;,cn:s f'f.1(1A1:,t•:G Tf1 ?fJINT HF-, A~Pt:AR ON ft-,f-FtltU1¥lr1G-f>AGf ---------------------- -----·· 

••• • 

___ ... _____ - ... _ .. ... ·- ----•-·--- - - -



- ... ; __ _ 
··o·y ,. L f X • 

- -- .... ... ·..-:·p -- -- -...- -- -- -r- -
A P',.JPRifT/1!:Y !ii1FP~?.L ?P.QiJUCT Gf A. :.:or-1PUT!NG--ccRFOnlfit-C . .-,,-,w-~-r-c:-E-x----e------

nY~1HU X f!)flt:-1; 1-l •'l'lu ;:,y.:;TEI·\ L,t5Cl-:1Plt11t. (CONTll(LJEO) 1-'AGl 18 
----·------·--·-···--- .. --. ----------------- -----·-------·-···- ------------

01ST. LOADS -------------------------------- ------ -- - . -- -----------------------------ttas··PE~- f,+-----------'-
I-'(, H, T 

Pof~T E[EME~t LGC. 
TYPF' 1:lS}u',A T tON r;u. 

CGLND{ritiTt:5 lFTJ 

~~---------------------X 't l 
R I\\J 10S 

(FT) -.;-;.,;;~·;.;.-.-•~----------------------·-....... -..---·------------------- --------

5Tt"<A!GHI -c 
( 

-..377:, 3z-;-ir1, -~ Jr.. 

CE,fo I Fl 
(f T) ---...---

f7r.7."5 

fi A UNIF!1Ri'1 ll1S1iHdGIED LUAU OF 25.40 PLF 15 ACllNG 
IN THE •Y DINECTIO~. 

>•<S78 3,!.96 -4.<:,q 17.83 

( * ~IGTO ~Etil~All!f AGAI~ST OlSPL,CEME~T AT POlNT 378 
----------rNDTrlITTTUN 

( 

sT 

----------rrfu~fK-it1111T A&AltJSr--o-t·:!J~CErlfllT AT f'OlNT 379 
IN Dl 1{l:.CHOr--. Y 

t 5TNAlG_••T .. ( .2s 

)•380N 32.<in -q. f, g 6.83 

~ 
lOlu) 

UlJTSlOI: I-IALL H.l'IP 
O!AMCIER lHICK (DEG) PRE53 r1Pt 

(1~) (lN) MATL (FAHM) (PSl) wT. l:!'ilf ----- •·.:'Ii'"----- ------ ---·- --·--···---... ·.-·---... -------·--------------
:10.1sc: .365: LCS: 560.: 

a.s2s: .522: 
: 
l 

. . 

. . 

. . 

: 40.'H 35.6: 

. 
: 

28.6. 25 .... 

. . 
: . 
: 

i 

BEND -( 3d0M 33.25 -G.69 a.13 1.00 1.57 qo.ooo: : : : : : : : -------- r---
> .. 31:10F 

)•390N 
r--

bENo •( 390M 

>•3qCF 

)•3'l5t. 

13END • ( 395M 

>•3~<;F 

33.96 -1.1 _,,q 

39.~() •tj. 6 g 

41) .21 -4 • 3q 

•Hl.'50 -.S.69 

1rn.so •2.llll 

40.50 • l • 3il 

II (J • 5 1J -, .QI:! 

7 .8-S 

7.83 

7.1H 1.00 1.57 <:10.000 

1.as 

1.1.d 

7 • 5,~ 1.00 1.~7 <:10.000 

6.83 

"' NOTE:; Pl:kTAll~lt•li 1n POINT .S~<;F APPt-.MI ON TnE FULLO..ill•G PAGE 

-------- ·-----------



It 

y-n . L-E·r-----------" P,rnPRIETi<RY snFr~:: .. -a.--PR'ITDIJCI OF llUT • ..,Qr'IPOl!Nb CORPORATION • 0 V ~ A F C E X 

nYNAFLEX EUiltO PIP!lG SY~TEM UESC~lPTION (CONTlNU~O) PAGE lq 
----~----~----"-~-=-=----=---=-=-=-=-=-=-=-=-=-=-=------------------------------------

POINT C:():lt,([)!r1ATEti (f-rJ UUTSIDI kALL 

PcJfNT ELEMENI toe. ----------------------- RADIOS LENGIH ANGLE DlAMEIE R IHICK 
TYPF DESI&NATIO~ NU• X Y l {fl) lfT) (DEG) (Ih) ( l r~) ---:.·.;,;·--------·--;...- ............ -----~---;;-;.-.;-.. -;;·---.--------- ------ ------ . ----- ----- ---- ------ ----- --~- -----~--------------- ---------- -----

-3'1~F 40.50 •l.013 6 "3 

( * ~tG10 ~[514A1~f AGAI~sr ITISP[ALEfiEHI Ai FOINI 39SF 
( lN DIH[C110~ Y 

5Tl<AIGhT •( 1 • 75 

)•1'05 1w.5r) -1.011 s.oa 

fHGtD •( __ -1. 4f'l ------ ·-r-
e * ~EIGHT OF tLEMtNT = 374. PUUNUS 

)•407 4\l.50 -1.0~ 3.&2 
5ltlAIGRI -c 

)•lli)q 110 .so -1.ca 2.45 
5 TTfA'TGH.-. ( 

)•lllO 1t0. ':,O -1.oe 1. Qtl 

t AMC1-1R 
5TI<AlGtti-- ( 

~-1'15 qn .'JG -1.08 -.qz 
* ll!NTHOL COlll<OJ1iATf:S l)F f'lll•JJ 415, 111 FEET : 

8.62'5: 

,._IA: 

.322: . . . 
? 
: 
? 
: 
I 
: .,. 

l>i/A: 
~ . 

. . 

LCS: 560.: : 2a.0: 2s.,u 

. . 
: . . . . 

h/A: 
~ . 

: 
t . . . 

. . 

: 
: 
: . 

N/A: 

. . . . . 
: 

-----------ir:-:--,m-.-501 ,-=--·•t .-o~.----r--=-..... -.,,. --------------+.----. ----,.---.---~.----c.~---1.:----~.----------
~E 3:JL T Mi T lJII-FC:.ktNCE IS Zt:Rn : : : : : : : 

p ::, 

r:llTES-PEl-i'fA 1-NI N(;,1J"'Pt1tln-·-.._,o-- Al'' pt AR O 1Q T hf. F Ott ti w l NG p /14 •. 

-- ·-·-·---•- -- --- --• ------·--·--· 

• ---- - - .. - __ .. _ ----- . .., ... _____ --- I 



111111-. .. all: ... ... .. ' --- . ·-- ----· p- -- 1111- - . - -
----1r·v-• ,· ·-c·1:·-y-..---11··p;mr>P.TtTlll-'Y

0 

S71FTT,UE p,,l)Dl!C I OF •. COMPO I IlliG CCRPUl'\A I lGI\ • 0 f r. A F L E X •. -' -----

nYNAFLt:.X !:OJ ft.() Plf'J,Ji; :-;vsTEM DtSCklPTlUN (CONTINUcU) PAGE 20 

-------~----~--~---~~-----------
01ST. LOADS 
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&Et,O - c '5CSr1 31.00 -4.32 35.&3 l • 2':i 1.% 90,000 

>~5uSF 31.00 -3.£14 31>.o,1 

* ~OrEs PtklAitilNG TG ~ClNT susF APPEAR ON THt FULLO~l~G PAGE 

--------· ··------------------------------------------------------------



I 

. y··N r t·T r---- ll Pii"QP!.IETA'<Y StiFT"!Ai?t·p..-onu~AUT,. COMP(! 1 INi;---cuRPORAI ION • D y K A F L E X 
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-------------------------------- 01ST. LOADS 
IA, P~l(r"~----------

COIIROil,ATl:S (FT) TEMP •-•••-••••• 
P1ffNT ELEnfhl 

DESIGN~TIU~ 

PultiT 
mt. 
f\l(J. 
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- •• ,.;.--.;,;.a ...... -.; •• --.,•••-- ------- _ _,-.,,-.,;;_-;;-•----~•--•-- •----- --••-• ••••• --••·••-- ---- ------ -·--- -----

& 

SI•< 

~-~•ff 
( 

1r;-crn---~. zp1 3 6. 
:10.1sc: .3os: LCs: seo.: 40.5: 35.b: 
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-· 

bEt,,IJ • C 52011 30.63 12.42 ll':, 0 q5 1,25 1-'H> 90.000 
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5TRAIGttT--t ··----· 
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... t -···· . ·----------·---
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>•53CJF 2 S. 15 13.67 IJb-32 
sfRA!titir• t - - ~ . 
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111:.1,[) • ( <; 3 ':i ~. i'4. I 2 2 3. ',5 111; • .S2 1.2s 1 .% 90,000 
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·-· - ( 
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LENbiA 

{f T) 
AKGCE 
(OE!,) 

DIST. LOADS 
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-- . . . . . . 
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4c,c5 .c • 
3b • O•) 

S.2':i 

30.75 

. . . 

-····-- ···---·-·--------·-----------------------------------

'? 
·c 



-----....;;~· 

--.,--i,; ~--c T-ir--.. ------- A f';:(l'JPi<Itff,RY STJFT·i1H-1E:-PFUOOTI7Jf-Avh COMPO I I,% Ct)RPORA I ION • 0 l I\ A F L £. X 

nYNAFLEX EDITtfJ f-'iPI•lG sv:,r(M IH:SCRIPTION (CfJNT!llilJf:.D) PAGE 27 

fl"(ilNf 
TYflF -----

PulNT 
ELEMtiil Cut• 

O~SIG,,ArION l,u. 

------ .... --·---------------------------------
COurif.lINATt:i (FT) 

-----------------------I. y l 
RAOluS 

(FT) 
CE.NG I h 

(FT) 
ANGLE 
(UEG) ------------ ------ -----·---~---------------;;---~.----;;- ------ -----

Y•f>fi{T 
5T;{A lGt<T .. ( 

F'6b'57, 
( 

IT,o-;;-{-7ii,-•,11 
l• 
·)-f,65F 

!iT~A IGttT_ •.( ~-
( 

35;25 

35.2'> 

rr;-<:is 

3~5 

_b.25 

q. 

.93 
q. 112 2q.a2 

9.3~'1-'.Fi r.zs • 'TIJ as.coo 

9.U 
1.13 

8.25 2d.l3 

DIST. LOADS 

UUTSIPE ~ALL TEMP -----------OIAFIEIER IHICI< (DEG) PRESS PIPE: 
{IN) (IN) MATL lFAHk) (1-'SI) .. r. ur.. IF -------- ---·- ---- ------ -----.----------

:t0.750: .3&5: LCS: 560.: : 40.~: 35.t,: 

. . 
rnu--.·c -1,10M 

. ( 
JS.62---,;t;2--zT.s-t 1.2s 1.% qo.ooo : : : : : : : : 

.'}~•15TvF 
5THAlGtiT -~:•:,.·. 

(. 

~ 
r.36--.rT~ 

1 
7 • 7 S 

---------c--lt-F.JGtuRf:STRAlRT-AS.U~iST7J1::)Pl"'ACEl1E:N I A I I 

~ 

( IN Ol~EClIUN Y 

5THA{G;-.T •C 9.50 

>•680 53.75 7.36 27.25 
( • • • • • • ·!--· -------------

( * ~IGlO HtST~AlNT 
---c----u,-itt~lC:lltJ;;., 

AG·Al1;ST OI::!PLIICE•1ENT AT POINT 680 

( 

• 
··.r-snn.:ss--rr.r1;~ris1 P-rc A"Tturr -Sf>t:.-c-tF-fto 

( ST~(:,~ l~TENSJFICATJON FACru~ = 2.q0 
--------( - ---- ------- ---·--·- ----------------:----y---~:----.----:----:---.----:~---------

• R pl )•l,lj'j 57.75 7. !,b 21.25 

* ~OTEH PtHTAINING lU PUINT 685 APPfA~ ON THE FULLOwING PAGE 
------------ ------------·--· --------- ----------------------------------------------

"-•· t- •- - -------------· -_,_ - - - - -- I - - - - - - ~•- _, 



- - - __________ .. - .. _ _..c.UB --9-----'!!!!!L--ll!!I----M --11!!!1--l!II - -- - .1111!!1,' 

-------0--v• - ·~,: --=---rPRr.Pr.rnr.,n snrn:1h·t----.,t{fTl7tJC,Or711:r1~~HiG cor<POkATici. • u , ,,. A ,. L f x •----

nYNHLEK Ef,ITED f>Jl-'['~b IH!->Hr, U£5trilPllUN (CONTil-llJE.D) 1-'AGE 28 ----·-- . .;;~..-·;. __ ., ___ ~·----------------;;-.-;-------:-;-c. ....... .-, . .---------------------------------------
DIST. LOADS ---------------------------------------------------+,_..,.........~irrr-t-----------

l'7ffNT 
TvPF 

PfJir,,T 
ELEM.1-t I LUC• 

0 ES I Gt, Al I fl" "'(J • 

CO!j~f)lt:ATF.S (f T J 

--------~--------------,. y z 
RAO IO:, LENG iii 

(FT) (f T) 

OIJTSlOt WALL 
A fH,CE UlAhEIER inICK 
(IJEG) {JI\) ( l N} 

HMP 
(OEG) PRf55 

l'IATL (fAhl<) (PS 1) 
Mn 

wT. UtdF ----- ----------- ------ ----··--·- ------- -------- ---·-- ------ ----- -------- ----- ---- ------ ---- -------------------
no.1so: .3o5: LCS: sao.: 40.5: 35.&: 

~R' p )'•fi65 
( 

5Ti1AlGHT •C 

7.75 7--;-rf: • r.: :, . . . . 
1.so 

• ST~E95 l~Tl~SIFICATlc11\ SPECIFilD'AT POINT690 
-----------~~"~~TTTF.ITSTFITnTuifrA1"TTTO---:-;,r::-r:rrr----------r------.----.....----.---.~--.---.----.------------, 

( 
sTRA1GlfT-ol----------------------~4-.~u-o-----~:-s-,s~2~s---:--,3~2~2..-.--~:~--~--.~2-a~.-5-:-2-s. 

( ---- ; : : : I 
------------A-u-1✓-1-F-□-,..-fi-OIS I RliJIJ) EJJ LOAD OF 25,40 PLF IS ACTING : : 

( IN THE •Y UlHECTIUN, 

>-~q5 1,3,25 7 • 3f: 21.2s 

( * ~IGIO HEbTk,lNT AG•JHST Ol&PL4CEMEHT AT POINT &95 
--------c--------i rrfJlktCt Itm ·· 
~ ( 

( 

... . 

---------, .. -roo z-.-7~ 1. 3t,--2,.-2 • • • • • • • • 
( 

---- ----c 11 -1<1 I,; 10-ut:~ l HA I !7f-AGA l ,,ST--U-f!>f>t11Ct-l't1:;t,;r-----A-r---fi:rlt,f--to • • • • • • • • 
( IN DINEClJUN Y 

5TkAIGt-tT •( ----------- ---c 
)•7(;51"< 

---(-------

~Ei~O •( 705M 

>•705F 
5TH Al Gn r---.. ( -

)•7101~ 

OEND •( 710M 

11J.o1"> 

7':i. 116 

75.75 

75.75 
--------------
7 5 • 1 ':, 

1.31, n.2s 
-----

7 • (J7 2T .?.'5 -
b. 36 n.2s 

---

':,.51 27 • 2'5 
-----~·-

llof<O lb,9'> 

-----------~ 

-··------ -----

2.00 

-.. 
1.00 1 • ':,7 90,000 

1 .oo t.':,7 90.000 

i 



--v li-" f l E.A .-.. -11 yA;-,p~nPPl[F.IIAllY SOFT,IAI.'[ PRODUC1Clr-.llJT1.,,. COTWUTll',,,-C!Jr<P0FIA I !UN 

nYNAfLEX EDlHli P 11' 1,11; SYSTEt-! DtSCk IPT l[JN (CUNTllliUE.0) PAGE 2<1 

--~---------------~-~---=-=-=-=-=-~-~-~-=-=-=-=-------------------------------------
PIJ Ir.. T C00RDU•ATES (FTJ 01.JfSIDE WALL TEl'IP 

POINT ELEMENT Cut. ••-•---•-••••••--~----• RADIOS CE~ulH ANGLE OIAMEIE" IAICK COEG) PRESS 
fYPF DESIGl,ATIOI, r,u. x y 2 (FT) (FT) (DEG) (IN) (H,: MATL (FAl"k) 

---~- --·---------- --·----- ------- ------.;.- __ ... _____ ------ ---·-- ----- -------- -·--- ---- ------
e.r,2~: .322: LCS: seo.; 

BEfiU-• t--"7HTR 
( 

>-TfTi"F 
5TkAIGt1T •C 

•-••~ ...... 'JY ~.._.,.,,., :,.••J•J ,..~, 

}'•7151\ 
( 

DJU---{-n·SR 
( 

5TkA!GHT •( 

75.75 

TS'.75 

~75 

---- Y•7ZITI• l ,·s-; ( 5 
( 

Ei.,r--r-,zuT'i 
( 

5Tl-<AJC.HT •( 

rs-.,s 

4.SI 26.25 

li. 5 I 8.7 

4.?1 tt • 04 

o I l 

.. • '51 7 • 

-1.22 7 • 46 

• 1 • S 1 6./'5 

-A'NC-HR ••725 'tS;-r.;---r.-s-1-~.7 

17.50 

1.00 1.s, 

4·.02 

1.00 J.57 

3.00 

90.000 

90.000 i i • • • 

: . : . . . . . 

90.000 

. . 

(PSI) 

. 

. . 

. . 

DIST. LOADS 
BS PEii F I) 

FT1'c 

21:1.&: 2s.,u 

• 

: 

: : 

i 
CUNi1roc-ctrtJffU11U1'cSuFr•-01,-,7~~,-'-'r--re'-i"-1~.-------...---~---~--:~-~:---:----;----:---------
x ~ 75.75, v = -1.s1, z = 3.1s 

,<t!SUL1A,<T DHl'tlit,.ct: Is ttm 

HR pT --685 57.75 7.36 27.25 

.. 
t-t:ki't-Ac-tx,,.1n;:;tnr.-cr~c:-s--tit.w·~f.-..t-!<Nr--lA,..,,.'",b""'l'"f:__,Nl<T+l-1rA .... N71flr-17,_,o,-..----~---~---~-~=----:----i------:---7:----------

0EijM£Es fAH~tNHEIT Is o.oo INC~Es PER 100 FElT 

>•nor, '57.75 5 .112 27.25 

bf:.MJ •( 7.SOM 57.75 4.71 cb.% 1.00 1. 5 7 
-- -----------------------

>•730F 
ST!; A lfil'! f--• ( ---

> • 7 35;, 

11L1D • ( 7 35:-. 

5 /. 7'i 4.<li' 

,,.,, : (j. /J.I 

5l.7'i 4.1~ 

. .. - -··· •-- ·- ··-- --·-- ·-- ---·-• -·-----

20.25 
,;~ 

d:7'i 

'l .()4 1 • Qi) 1.57 
-----· --·----•--

-------------

. --- -----·-

- - -

: 

90.000 

: . 
90.000 

I -

: . ; . . : . . . . . 

. : : . . . . . . . . 

-- - - - - - - - 4 



---· - . --"' ..__ __________ . ------l!!IIL--------91!!11-- IIIL- D I~--- _ _.. ----- --------- 11111111--- - ' 

___ '_, •. c-F:·x·----· A" Pi<r1P?TETAF'T S'JrT~IAEt""f''<1}1JTJCT,jr71:U1 ... 0 11PUI ING ClJRl'URAT ICN - D f " A f' L t: X •----

___ n'--'"1-l AF LEX tl'tHn PH'Jdt, :.,y:,TF,_M t;t:SC•HPl IUt<i (CONTINUt::IJ) 
·-------· ----------------- PAGE 30 

-----------------------~----------:-------------------------------------------------
01ST. LOADS 

-------------------··-···--------------------------------ofr~-tt£R......,,.~---------

PTffNf' 
TvPF 

Pult,T 
ECE,·•Ef.Y C,JL. 

Dt::sxr;,·,ATI(JI: t:t,. 

UJUf<DI~-AlE.S (FT) 

-----------------------X 1 l 
ITTCTiT',J;, 

(FT) 
CENt I Fi 

(FT) 
'll'TI"Gtt 
(IJEG) 

UliTSiut 
0 I Ar,E I c: R 

ll"') 

wALL TtMP •·••••-•-•• 
IRICK (DEG) PRESS P JFE 
( l t,) MHL (FAHk) (f'SI) .,J • UNlf 

--~:;.;----~---·------------------------------------- -------- ------ ------~--------------------- .... ----------------- -------------------------
8.b25: .322: LCS: 70.: 2u.o: 2s.11: 

1Efitr--r--,55 r, ':i I• I 5 ll • t 2 8.04 1.00 I• 51 90.000 . . 
( 
>•13SF· s,.,s 3.4c , . 

5TRAIGHT •( 4.02 
Y-74(1K 57.15 -. 

( 

OiU-----C-- / 41)1', s,.,s -t.31 1.46 I. 00 1.57 90.000 
( 

>• 14 CF 51.15 • I .6C 6.15 
5TRA!GHT •( 3.00 

-,.i-it H°R___ ---•----. -1· •~ S sr;1~-r~ o c 3.r 

tt,l'lTTioc-c-nu I? rrtITTiit"S-Urr•trtr.r-, , • • • • 
X: 57.75, Y: •lonC, Z = 3.75 

ld!'.SOCTAI I IJlfif'tRE:.iJCI' 15 ZtRO 

8R pT ••bSS 3S.25 <loll? .Sb.00 

8l * ~ELOl~G lEE AT PUI~T 655 

5TkAlbHT •( .71 :10.750: .365: 110,s: 3&.2: 

* ,- UNJFQf<M f;I:;TtHHIJ,TEll LO.AD OF 36.20 PLF IS ACTING 
( --·1t1·;;,1::-··•r·r;1;,EcT1U1..-.-· • • • • • • • ··:----------
( 

( 
Bf:No--c --800;,i---·-:s"' ;ni.----q·.;crs---:~o.o-o 1 .2s 1.~-0--. • • • • • :--~-~.-----------

( 
)•?,(jljf' ir·,,21---e--;1 t-- -3 o.·n. • • • • • • • • 

sTRAl&HT •( b.50 . 
( 

------•f1'lO---t-1rc4:r----31-.ct • 71r---36·.;-s7 1 • 25 1 ,<'ft,- 'fO • 000 • : : • : : 
( 

---------•110-sF .H;?1----·.zrc----:3·,~-2 • • • • 
5Tf<AlGHT •( boil4 

1',{}'ff.~PE1'f Tr.. f 1'l I rtG lu .. PfJ 1 !111 -1:11 s ·-At>l'-r.tttt7Jt,r-·'ft,f--frtjtt:-thrf-r;o----P-A-(jrt";--------------------------------

---~----· ---··--·-··---· 

-j 
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-y··N· r·-c;·r;,··,;,- --·11 PRllP"IETA<?Y SDFT..r,rn:-?'<r.TDIJCI OF AlJT, . ..,QMPOllNG C0RP0F<AII0N '" 0 Y II: A F L E X 

nVN/IFLEX tfJilt:1> PlP!\IG SY:-S rE;•; OtSCkIPTIOi'I (CONl lt-,,UEO) PAGE 31 
-------------------_:_·_::_·- - - ---- ---------------

Pu!NT (UO~OltJhTl:.S (1-T) 

Poh,T tLEht.id Lc,t. -----------------------fYPF DtSIG~ATlON ~O. X y l. 
RADIOS 

(I- l) 
CF.Ni, I H 

(FT) ----------- ----------- ------ ------- ------- ---·---- --------- -
·-~•>l"I5 

( 

tdGIG • C 
( 

3r.--21 • tT?. ll3. 

.-.. nGFI r GF ECT.HCTi~'iB-;7'0t. 

·-1rir1 ~r.21 .~2 45. 
5T~AIGHT •C 

1.64 

l.&7 

At.GLE 
([1£G) 

-----

01ST. LOADS 
Ur 

UUTSlllt ~ALL TEMP -----------OIA,IEIEi< lniCK (DEG) PRESS PIPE 
(I"') ( 111) MATL (FAHR) (PSI) ~• T • UN lf 

-------- ----- ---- ------ ----- ---- -----
:to.7'5C: .365: LCS: 10.: : 40.s: 3&.2: . . . . . . 

: : : . : . . . 
; 1\/A; NIA: : . N7A; h/Ai . 

( 
Er:.u-;.;-r--13 251f 

( 
37 .21·-·---.05--llT;1i13 1025 l o96 Yo.000 : : : : : : ; 

BR pfsT~AJGhT •( .-ri?5f 
--115 

n-;~t •.1!3 4d.2::J 

rr;-zi -~ ~ 
1"-,1f.t.1JTITG1t E···A"r-YUTTTT 

I g: 

---- ---·· . -~-----------· 

: 

.11 

·--·----·-·-· 

--., 

·- -•···· -·----- --- ·----·-·-·--·-- ······-·. -------------- - - - -

,, 



·- - - - - -- - --- __ .. ______ .. --- -----------------------· - -------o-·· ("lTT•=~----A-P:HJP:<TF.T,rPY'SO~Pll::/cl't\lJTHjCI :-ll.,COl1PO:, CCi=AIIC~ ~ y N ~CE-; ____ · - .- --

pY~AFLEX LOAUl~G • T~tRMAL PAGE 32 

•• 
* 

-----------------
W * i i I * W i I f * i • * • • * * * • * • • 

* FORCE$ 4"i0 hlJ,;,E,•15 ON ANCfiUAS ANO Rf!Sii\AINIS ii 

* -------------------------------------------- * * 
* • • • * * * * * * * * * • • * * * * * * * * * * 

E~PLA~ATONY hUll$ --------------·-------THE FU4CE5 A~IJ MUHENTS SHU•N bELOw ARE 1HE ACTlU~S OF THE PIPING SYST~M 
-----------------n1,THtllllCF~ll~.-U--!1l:TTW • 

HHlCES (POOl•OS) HOHENIS (FQOl•PCJONOS) 
Loe. ------------------------------------------ ------------------------------------------mJ. ,., y 2 hESULIANI X f z kl!SOLIANI 

--------- -----·--- --------- --------- --------- ·-------- --------- -----------AiiflfrjRS-• 

------- -,1n11. I !J •HI• .. 3520. 3962. 2n • •6630. •605. 15fH, ... 

11"5 3,!0. •1136. 29ll!l. 317 5. 1112. 2934. •1232 • 5446. 

'"clr!l/3',. 9916V. •"'565 • 7:55. •6f:3. 91i3"..,. 

~ 
2110 g . .. z,. ollI• 7tr3. lt6 • &ll3-<f • •1'52'5. e,-~rf~. 

3TT'5 *l't~. !! ::, • •Jh1• 
:3 "". • 1 "'. •44~ • '5!li!. 'f '5ll • 

-:-1n:, Ro. 2. •lf#oo ll'f2 • •l'lb. 6ifl! • •-'.l~. 893. 

---1,;a-; •t3~. 10'15. 110'5. !~tlti. • 17'3'5. 61J9 • 38tt·. 

'.:S,5 •Jt,J. Jttl'J. IHO. 1:3,el'. _____ _____ _____ _ ___ _ .. ... .. , .. . --.,, - - ... - - ..... - -- . - t l':!t t • • t ::! !l 1 • ! 'il'::13. i!tlbO • 

25 18. --1&?.. •3ca. 1n.1s. 31"2. 2/JO~r. -11;02. 335'5. 

If bO. •tc•I• •212 • 3'H. •240J. l{]<ti!. •t5N. ltH9. 

---------- o- - • -n·i--. • • • • • • 
-----·ro --u-~--- ------io.5·.----- • ~ • • • • • 
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·-y- i'< .. r L c x· - A P>.OPRlF.T'.-Y SOfT.IAf.1:: PRr.O;JCT -of-- AliTL. COT"IPIJT!l\f,'ttRPTTi<IITTQI, • D Y r, A,.-,;_----e-.; 

QYNAF-LEX L•AUl~G • lHEMMAL PAGE 33 ---:-------- ----------· ·------
f(lMCF.S ~till 1'1(JMENTS (Jfl Ai'JCHOkS ANiJ MESTI-IAINTS ccor~TlNIJE.0) 

-------------------~~------·----- --- --------------------------------------------EXf'Ll\1,Alf\tH II.OTES 

-----------------fhf- FU'<CE:; t.l\D .-ili11E;iTS SHU1,:-. bELOW Ake. THE AC r IOf~S CF T11E PIPING SY5H.M 
---------------~,,..--TH: _A f,Cfi(,tiS ·Arir;- -lH:STR'-1\TtiT • 

LrlC. 
i'T1"!"; 

GiJT • fT::i ul iu n--rn1'Ct5 ( p Ii 1jrl O 5 

------------------------------------------x 'Z RESIJL I ANI 
-••••w•••••-•••••••••••••••••••••••••••••• 

X' z RESOLIANT 

-ifF:;TRTil<TSTCDiJTTNGEll) - --------- ---------. --------- - ----- - --

----------------------770---------~o~.-----~1~3"5""'.-----~u-.----~1~3·-.--------~.-------.--------.------....--.------------

• 
--ias •-er,. o. 4 • • • • • 

no • • • • • • • • 

. l)c; • 

22 VO ------n E, • u. no. o. o. o. o. 

g; :-z35 • -rn·.-- • 
,: . 243. 

-------c~n---·-------,-.-------.c -soo. o. ,--o- • . • • . 
-213•;- -----o;;-----35 1. o. 3!:i • • • • • 

5 • • • • • • • • 

.. ~52. o. !35 • • • • • 

(.', ._,. 

3~---------n --itir. o. 107. e. o. a. o. 

45 o. --·,=j3.----- 0. 2 3 3 • 0 • Cl• 0 • 0-=.-------------

··-------------------·-------------------------------------------------------

l - - -- -- -• - - ---- - - ~-- .... - - I - - - - - - -:.. •- -



- - ·- - ... - - ,. __ .... -- -- ... ···- -·-···-·--•·-· - _\, 
r. ;,:n:;Pr>Jn~~Y 3;:;:l\l(c·p;qrtn;CTuF A ... o:-1Pu= CClk=ATIO:-- ~ t "~ L E.--:- -/ •=~--=== ---·---o Y. L E X •· .. 

()YNHLtX ----------------~-----------------------------------:....:.:--=~-------------
LUADI~G • T~EHMAL PAGE: 311 

FOrtC.f-.S A•liJ HJtlt.iJJS fli'• Ar,CHO><S AMU fffi'>Tf<AlNTS (COI\Tlt~IJE.0) _, __ ...... -• .;;-.·.;.•---·--------------,;;----------=-~-·----;;-..a.~------;;-..a ...... .---------------------------------------------
EX?L,,.,t. rrii-,y r1uTf.S 

THF. f(J«Cls Af\1) •1u,1F.t,TS ::itflh•,rl t:iELO;-, Aki: JHE ACTIONS OF THE PIPING SYSTE:H 
---------------~r-.·nn:·-·f. r;c;Hnf<S-ll.N!Ttl-e-:ITR A " 

Lac. 
1'1J. 

--RF~T!fATKTSTCTJ;.fTTf.TrnrJ • 

m 

---------------------(J 

"-----S057 

--,,7,) 

q'j 

0-U 

i<CES (Pt)iJhlJSJ MOME~15 (FUOl•POON05) 

------------------------------------------ --~---------------------------------------y z RES Gt I Ai-• I J z RESOLIANT 

--------- --------- --------- --------- --------- --------- --------- ---------
u. -~. u. 63ll o o. o. o. o. 

• • . . 
-""12c:. . • . V• 

• • . Vo u • • 
• . • • 

o. 1;1. • Ve 

a-o • o. a-a. o. o. 

··---· .... ···-···-·---------------------------------------------------------

j 
~ 



I 

r.,-y-rr .. t~-c-T-:;r-.. 

OYNAfLf.X 

r,.-- PlrnPRTE"THY SOFT,fAR~rFITTJ1JCT-w---r;--u1.... COMPO I ING CORPOkA I lGN 

LOADING• THE.RMAL 

* -. --. * * * * * * * • • * * * * * • • • • * • • • * 
* * * INitkn~c FJRCES, HOHENI~ A~O SIRESS CACCUCAIIONS * 
* -------------------------------------------~--·- * 

* * * * * * * * * * * * * * * * * * * * * * * * * * * 

IHt !-IA.<lhu11 :,1/.E:iH •JF 12,370. GCCui<S Al POltd 25 

XP-C11hATtlRY /soriTf:31 

-----------------

• D Y N A F L E X 

PAGE 35 

(1) THE FURC~S A~U MO"ENTS SHO•N ijELOw AHl WlTH REFERENCE 10 l~E ELEMtNT LOCAL AXES. 

(2) Tr•E ~TRESSES S11U,ir1 E!ELUW At,E CALCULATED IN ACCOl<OAr-.CE ~IJTH THE 
--------------- --u;sr EJl ~-1-;;---197 

8 

f'IF-lf,G C[JOf (IliCLiJulNb ALL MAr-,OATOkY UPDATES) 

(J) I C••) FDLLO~I~G A STHESS VALUE lNUICATtS ThE MAXIMUM STRESS FDR THIS LOAUI~G CONDITION • 

( q) A *) FULLOhlN& A ST~E3S VALUE lNUICATES A STRESS ~ITH!N 10 PE~ Cf.r-.T OF THE MAXIMUM. 

(5) TH~ CULU MOUlLUS HAS HEEN USED IN THIS ANALYSIS • 

(&) T~E 5THtS5 I~lE~SIFICATlON FACTORS (Ab8NE~IATED AS SIF IN THE TA~LE HEADI~G BELGW) ARE 
AIJTl!, 1ATIC,1tc I CAl.t:tJLA ltb hhl) AP~LlEfl AT bfi~b3, Etoo .. s, llfT[h3 Ahli ld:)11lSt.IuLE lYl'ES Uf TEES 
lA~ SPECIFICALLY IDE~TIFitO IN THE INPUT UE5CNIPTIO~ ~F ThE PIPING SYSTEM). uSER ENTERED 

---------------. f i<E~ ~ --1 t; f F. N81 F l CA l I Grrf--11 C---'f Olt;;-1-a Kt---t'RF.-Ct-:tJ t:t.Ct-tJV Etrf-N--ltW-N""lltt:--Y---e·A L--f.,"t!t;""A T f t.r--V--A-ttE--5~.-------------~ 

-- ----·-

F,t-Tttl l:XACT--SECTtotr--nnriuL7JS---ts-uSt::1,i~THl'."";ilkE~3""-e-At:e-ttrttiJN--------------------------
~~LES5 T~E SPECIFIC PIPING CODE UR THE USEk EXPLICITL~ 
r1E-,OF.-il.:, ,Jli,E!d.U.11!:. [II lri!,-, A"AtiSfo Tt,f 5D•C:ALLtO tf'l'fCTt'lt 
MtJl)\JL,JS 15 IJ:jl:0 l'Uh Tit( bt-lANf.H Lf..G AT REOuCEO 
TTtiiLET""""""COTH-'ECTliJH5~-----r111::se:--A;.ccIPt:"ITlF""H:0-1-ilTn---Arr-11""S--n:-r.rs-.-------------------------
Thf. Eoc.T 5fCTIUfi H[Ji)ULlJ5 IS ustu FU!< ALL OTHEk l'Olt,TS. 

------------------------------------------------------------

- -------------- ----------------------------------------------------------------

. -------------•---- -- - - - - -- -- - - !. - - - - - - -·- -
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INlEl'INAL Fr,RCES, f',l),1tl•TS .ANO ~Tl-(1:SS CALCULATIONS (CfJI\TlNUEU) ----------------~--------------·----·-----------;.;·•----------=---c. ....... ;;.; ............ .------------------------------------
F i•RCtS (Pl,IJ""SJ •'• 0 h E 1, I S l F O O I •PO O I< 0 S) 'STF 

------------------- ----------------------------- SECTION : ·EXPANSION : 
-p O T ~, T~C:[f! -oc. f.S1JCTA1\T __ _ 1'r•P[:11r-1:.-ou1-ITT-f>LAN~ II'- Oul•CF MCOOtuS • STnE-s--• .----------

t,U • _r_vP; --TYPE. . .... l>XUL 

.S':i;>o. 

SHEAiJ TfJl'ilil(Jt, hENUI~G bENUING PLAI\E PLAI\E ( IN (3) ) : PSI --------- --------- ------------- -·------ ------------~------------------ ----- ----
AtH;HR 

I~ fiR pT 

!;R pT 

~ '" -
TGT 

T 

s 

>- 10 

>- 15 

>- 20ts 

tel9. 6()5. 

3':l~O • 1 Flt 9 • 605. 

3',20. 11:\ 19. t>O'J. 

3'J?Oo 11,19. &05. 

29~. 6030. 1.00 1.00 29.90 

1 ':>4 l • lfij57. 1.00 1.co 29.90 

32bCJ. 2418. 1.00 1 .c.o 2':i.90 

588() • 1299. 2.fil 2 .E: 1 29.c;O 

!:iEIID •( ?'lM 3230. 2295. 18'H• 5518, 1804. 2.61 2.61 29.90 

>• i?[)F 1 (Jli(j. 3821. 3157. 27%. 1253. 2.&1 2.61 29.90 
ST 

)• 2?.N 1oa.ci. 3821. 3157. 4505, 4909. 2 .E: l 2.61 29.90 

!-lfr.fJ - ( 22:~ 17'1?. 353·s. 69<;2. 5435. 4350. 2.61 2 .E: 1 29.90 

>• 22F JIIIH. 3~12. 9..S09, 5054. 1243. 2.61 2.61 29.90 
Tl<-•· 

25 11rn1. 3672. 9309. 7402. 322U. 1. c;7 1.97 29.90 

25 320. 3159. 8112. 8015. t,75. 1.97 1 • c; 7 29.90 

267'4. 

2059. 

1&47. 

6327. 

6382. . . 
4595. 

7708. 

10315. 

111t19. •: 

'H30. 

9021. 
------rr~ • • 

>- 30N" .320. 3159. 8112. 1313. 2857. 2.61 2.61 29.90 9094. -•-c- ----- ----------------------------------------.----------
BEND•( 3GM 577. 3122. 4795. 2434. 5151. 2.61 2.61 29.90 7784. 

>• 30~ 1136. 2965. h27. 3132. 4427. 2.61 2 .t: 1 29.90 5735. 
TK ,.(··-- - ·-- • -:---------

>• 32N 113~. 2965. 827 • 2021. 3832. 2.&1 2.t:1 29.90 4b11 • 
·-·---( ---·- ---- ----------------------------------··-~--:----------

8 E II D •( 3lH 2~66. !320. 2242 • 11210. 3578. 2.61 2.61 29.90 t,233. 

>• 32F 2941.1 • tteo. 4232. 4266. 1227. 2.61 2. E: 1 29 0 «;0 642&. 
-------;k-- .- • • 

>- 35 
incro--

>- 00 

ANCHR •• 45 

HR pT 

bR pT 

1:t··--1--· 
25 

5() 

29411. 

2'1£11-1. 

2"!48. 

572. 

~1~. 

ltbO. 

1 I HO• 

l I 1!1J. 

1170. 

l t7U • 

···---------· --~--------------

0232. ta46. 

423c.'. 4Ul. 

4232. 1772 • 

2545. 15'4Ul. 

2545. 1 b':>2 • 

2027. 1.00 1.00 29.90 1970, 

2552. 1.00 1.00 29.90 1990. 

2934. 1.00 1 • C CJ 2~.<,0 2185. 

1197 • 1.97 1.n 29.90 12376. ,u: 

9390. 1 .•n 1.ci7 ?.9.90 7792. 

-·-·----··--· ·-------·--------------------------------------
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-------·---------l~TFMIIAL FOHCES, HO~t~lS ANO SThlSS CALCULATIONS (CO~TlhLEO) 
------------------=--·;.. ... _·~-----;..-------·-------- ---------.~-------------=-=-=-~-~-=------------------------------------

F uCitES (PUu,,o:;) lit11·1Ei-, IS CF ,hi I •P1JCINIJS) STF 

------------------- ----------------------------- StCTION : EXPANSION 
-PrJT•1f'tLUf tu • -R[STJLTAWT-- ,•PtAri(ul.JT•-Df'•·t'tANE 11\ Oul•OF M0IJUL0S : STRE ____________ _ 

TYPF TYPE r-..u. AXIAL SHEi'II TUk:i!Uh l:!tl\DJr,G HENIJING t'UNE PLAI\E ( .lN (3) ) : PSI -----
':IR pl 

liR pT 

---- --------- --------- --------- --------- --------- ----- ----- -------- ----------SU 57?. • 

So 530. 
ri.-----r 

>• lllU1' 530. 

uf.t,O -( l ll l;"I Q?. Ii • 

>- 111aF ____ 75. 
STR --. c·· - ·- --

>• 15'i1J 

1-:lEND •( 15011 

>• l S<!F n,---r 
>· 1 ssr, 

75. 

4?1l. 

530. 

530. 

1110. 2545. 

73(;. 3920. 

73(). 3'120. 

795. 3'145. 

qco. 21 'H • 

900. 2191. 

795. 1113. 

730. 2'l81. 

730. 2961. 

1 b':l?. • q3qu. 1.97 1. ,;;7 2q .qo 77q2. 

3533. 4423. 1.97 1 • 'i 7 2" .qo 51137. 

4125. 1283. 2.61 2 .E: 1 29.90 &098. 

3998. 122:s. 2.61 2.1.:1 2'-l.'10 6009. 

3557. 3012. 2.t,J 2.&1 29.90 '5383. 

157. 207:S. 2.01 2.61 29,90 3157. 

S9fl. 3b57. 2.61 2 • E: 1 29.90 3879. 

726. 3oqq. 2.&1 2,!il 29.90 4559. 

3424. 092 • 2.&1 2 .6 t 29.90 41.iOlo 
. -------c--- --------------------------------------------,.c-----------------
1 ~ HE t, D • ( 1 S 5 M I' 'l 9 • 1 5 fl • 1 6117 • 3 ll 7 2 • 2 S 31 • 2 • 6 1 2 • 6 1 2 9 • 9 0 : 51 33 • 

>• 155F 7?.n. 53{:,. 596. 3b6'l, 2887. 2 .t, 1 2.H 29.c;O 11920, 
ST~ -- ( --- ----------------------------------------------;---------

>• 1':>0 
STR •( - - ----

>- 1 fS 

>- 170 
STR --c-------

>• 17c 
ra-·• c-----

>· 175N 

oE.t,O •( 175M 
----- ----c----------

>- 17':IF --c -- ----
8 E ,-. D • ( 1 f' C 11 

>• 1 I' 1,F 

!\Tl'I • ( 
>• \I'S 

!';Tl( • ( 

>- J '-j1;1. 

n1,. 53&. 
-----. 

7 ?.b • 167. 

726. 110. 

7 ?.b • 11 (,. 

7;,_1,. <; 1. 

1171:! • 5511. 

',(J. 730. 

I a• n?.. 

75. 7 ;,,, • 

15. 7C'.f;. 

7'). 7 r'n. 

598. 2078. 

5%. 60&. 

59b • 11?4 • 

5'Hl. 1110. 

5%. lOllS. 

l':>fl:S. 7711. 

16%. 503. 

I :.Sb5. «l!(j. 

7':l<I. 3116. 

7 'IQ• I 1:1 • 

1 'I I~• /J 7 ll 1 • 

2661. 1.00 1.co 29.CJO 1376. 

1303. 1.00 1.00 29 .qo 624. 

131 • 1.00 1.00 29.90 29'1. 

1564. 1.00 1.e;o 29.90 1:10&. 

1002. 2.E,t 2.bl 29.90 2111. 

17"1. 2.61 2 .E: 1 <!9.90 2013. 

11a. 2.61 2. f: 1 2'l.90 1853. 

638. 2.61 2. 6 l 29.90 1&53. 

76tJ. 2.61 2 .td 2q.qo 12211. 
-----------------1 ·--·------:----------

11479. 1.CJO 1.co 2'l .90 11!25 • 
--·:-------------

19. 2.61 2 .1:, 1 29.qo 5067. 

\' 

t -- -• .. _,_ - - - ·--------------····~· . . . -!- - . ~- ~ • 
- - - - - - - - - - - - .·- I 
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It,TF..l<NAI_ F1JH;l:S, ••0I1t:.1<1S AND SH<l:SS CALCULATIONS CCUt.TifltlJED) 

~-~---~---~~~~-~--------------------------------
hlRCE& ( POliF.lJS J .-,U11f i-1 IS CF UH I •POlil1lJSJ SIF 

------------------- -----------------·----------- ------------ Sf:CT ION . EXPANSION . 
----P-of;Jr-IT£M LO• ESTTITiHi r;-·pt-ITT,l;"[JUfii,lj r• f' L A 1\1 E IK OUT•OF liQIJOLOS . STRl'-Ss- • 

TvPf TYPE hi;• Altli\L S"'l:Ai-< TU1<SIOl1 h~tsOIM; UENUING PLANE PLltNE ( IN (3) ) . l"SI . 
-;;;·,;; ___ ----- ---- ------~-- ~--~-~--- --------- --------- --------- ----- ----- -------- . ---------->• l '1()h 75. 7 2f> • 7'14 • 4181. 19. 2,61 i'. .61 29.90 : 5067. 

(lf.t,I) • ( 1 qOM ')h 1 • ti f, (J. 5£17 • 539b. 576. 2 .6 l 2.61 29.90 : 5702. 

>• 19CF 726. 1bo 23. 55qs. 798. 2 ·" 1 2 .fl 1 29.90 . 5908. . 
T 

>- 195t. 72bo 1b. 23. 4f:i 1 S • 838. 2.61 2.E:1 29,90 : 4903. 

r,E t,O • C 19'.:,11 41,0. Sf:7. 610. 112a2. 579. 2.61 2. E: 1 29.90 : 4562. 
---- r··- -···· ·-· • 

>• 19Sf 75. 72&. 81U. 361c;" 19. 2.61 2.61 29.90 : 3877. 
TR-..-C--

>- 200 75. 7?6. 841. u,. 3309. 1.00 1.co 29,90 : 1370. 

>• 2fiSN 75. 727. 841, 187. 1957. 2.bl 2.61 29.90 . 223bo . 
---1-···--· . 

BEr•O •C 205M 33. 730. 224':>. 239. 1431. 2 .E, 1 2.61 29.90 : 2795. . . 
I ---·c 
~ >• 205F 28 • 730. 2obbo 316. 67. 2.61 2 • E: 1 29.90 : 3015. 

i:iEr,O • ( ~ 1 (;M 5:i4 • 1149 • 1775. 6'H1. 2317. 2.61 2.61 29.90 . 3137. . 
---_ ·-c--·•--·• . 

>• 21C!F 72£,. 81. 1111 • 939. 29f:IO. 2.f:,1 2•61 29.90 : 3274. 
STR •l . .. . 

>- ?15 7 2b • 11 7. 411 • 425. 2490. 1.00 1.co 29.90 . 1210. . 
., . 

>· 220 7 26 • 11 7 • 411 • 7811 • 4431. 1.00 1.co 29 .c,o . 1813 • . 
SlR :-t - ·-----·----· .. . i 

13R pl -- i:!25 ·r20. 1 f15. 411. 21:1. 41:!21. 2.140 2.110 29.90 : 4b60o : 
--·---------·--' --------- -·. --- - -- -------- ---- ---- . i 
13~ pl -- 225 439. 5<)3. 1497. 12511. 61.\11), 2 .110 2 .110 29.90 : 8747. 

>• 23u 1139. S'i3. 14<.;7. 1028. IH40. 2.00 2.co 16.61 : 11908. jt: 
Tk·•t 

>· 235 439. ':)C, 3. 1497. l.!45. 2161. 1.00 1.co 16,81 : 1982. 
· STff ·•( · 

)• 21l0N 1139. '51: 7. 1497. 14£:5. S!l26o 2.114 2.44 t b • t! 1 . 10790 • . . 
f:lEt,D ~ ( 211(111 279. bf. 1 • ">34':l. 164b. 3462. 2,44 2 0 ti I~ 16.81 . 111151 • *: . . 

>- 24(;f ll ') • 71 Ii. 6.S9.S. CJ 31 • 1970. 2.44 2 • II 4 16.81 : 11759. •: . 
ef.rio - c i:-1",M 3h6o b 1 b • &0,,2. 518. 2617. 2.1111 2.114 16,81 . 116111 o *: . 

-~ -··-·---

__ _, ,,_ -•---•-••so•••••--•••••--•-••-----•-.. - ---•--••••--•--•--
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-----------------Ir1H.t<•1AL FORCES, ,._,,J'1t::,1TS ArilJ STi1i:.SS CALCULATIONS (COi-TlNIJEO) -----------------~-=------;..·------··-----~----.. ----------------------------~-~-~------------------------------------
F u,ll..E:, (Pl.ditmS) ,,IJIIE.F, IS (F Ou 1 •f'OIJNO'l) STr 

------------------- ----------------------------- SECTION 
--vo·r;::;r~ccrr· 

TYPF' TVPE 
u ... 

NO. 
~-RESULTn; o;f'C-,ir-icuUl•ilr•PLA1•E IN Ot,1-0F Ml 

AXIAL St1i;Ar1 TdR5l(W IH:,~Ulr.G bEN(Jl1>1G PLAM:. PLAhE 

EXPANSION 
Sif<E.»ss------------

1' SI -;;~~:-~-;;~---------------- ------·---------.;-;. ....... •--•••••• •••-~•-•• ••••••••• -•••• ••••• ••-~•-•• f •••~••n•r•=-~~--------------

i ANCHQ 

HR pT 

tiF:r,,o - c 245M 

)• cll':iF 
Sj;~ -

)• 250N 

fJEt,O • ( cSOM 

>• 251..F 
·s1R·-.c----··-· ---

>· 255N 

8Er:O • C 255M 

>• 25SF 

%1\. 616. 60112. 

565 • 441. 240'-J. 

565. S54. 2409. 

639. 4b!S. 1 l'd. 

331! • 71&. 465. 

Bil. 71b. llb5. 

&39. 468 • 1885. 

Sb5. 

518. 2011. 2.llll 2. q(I u,.a1 

321. 5<J54. 2.4(1 2.144 l&.81 

3563. 9011. 2 • 411 2.44 1&.8J 

3b37o 2032. 2.44 2.44 1&.81 

333b. 1970. 2.4(1 2.44 1b.6l 

1799. 2019. 2.44 ·2.44 1b•61 

2100. 11109. 2 • llll 2.(14 16.81 

Tl<-- ( - - - - - - -SS4 • 245!1. 202b. 2b. 2.1111 2.t14 H,.81 

116111. •: 

1Jl9&. •: 

7652. 

7544. 

6793. 

11777. 

54<ii. 

55ll&. 

>• 2bO . Tf.r-:•(:-.:--;:-::---=~-~~---=~-_:_::..~-~~..:_-~~~~-~~-~-~~-!------s~s. 470. 24Stt. 1351 • 4365. 1.00 1.co l & • 8 1 3704. 

2ti5 5&5. 470. 2450. b&3. 9&35. 1.00 1.co H.1.81 7114. 

c25 3;,4 • 102. 4(149. 1285. 1907. 2.40 2.110 J b .6 1 7979. 
---srR-•<--------------------------------------------~:-----------------

>- 270N' 324. 702. 4049. 12b&. 1573. 2. (lq 2.114 H>ot11 71H7. 
--t-•··· 

BErlD •( 270M 2?1l. 7IHJ. ll0':,9. 71b. 1548. 2.44 2.44 l&.81 7&66. 

>• 27oF 
rw·-c-:-=~--~~--~~:__-~~~-~~-_:~~-~'.'..':'__~~~-~~-!-~~~->- 275N • :---------

b•l 1 • 433. 18&0. 302. 37&2. 2.44 2 • 4ll 16.81 7325. 

641. 43.5. 1 lit-0. 3427. 45·1. 2.44 2.44 1 & • e 1 6835. 

ttENO •( ;ns,1 

>· 27SF 
·3r1<·-- t--

>- 2P.(JN 
-t-·· 

81::ND • ( 2f1(,'M 

)• i'!'IUF 
8Tk •( 

------ 5Tk •( 
0.•ICMP 

>- 21>5 

290 

61'!2 • 

3211. 

324. 

682 • 

1,4\. 

h4l• 

f, lj \ o 

31,11. 107 6 • 346';. 1435. z.t1t1 2.114 1&.81 67'19. 

702. 170. 3110. 1573. 2.44 2oll4 1 & • 81 6075. 
--·---·-------------------------------------------------+-------------

102. 17(). 

3~1i 0 '13bo 

1~3.!. 1.525. 

2f'>9. 

;,1, 9 • 

1325. 

1-.Sc'5. 

2110. 1031S. 2.44 

3068. 817. 2.44 

3v2b. 11 ti• 2.44 

clE,. 2991. 1.0Q 

lllb. 64 3'1. 1.Gti 

2.ll4 1ti.81 5060. 

.?.'Ill l&.81 5763. 

2.44 1 t, .a I 5755. 

1.co lb .t!l 2341. 
---- .. ---------. . 

1.co 11, .e 1 4b94. 

·- ·- ··•- .... - - - - --- --·----- - ---- - - - - - • - - -
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--·-----·-------- I 

INTEKNAL FOt<CES, MU~tNTS ANO ST~ESti CALCULATILJNS (COl•TlNlJED) ---------- -----~-.. -~ --~-------.-- .. ------·.; ... ---.. --.. -... -..... ----. -
fdhCF.5 ( Pu1J•..,l;S) P,(11•1E/, IS CF 00 I •Pi]IJMUSJ SIF 

------------------- ----------------------------- --·--------- SECTION l EXPAf,;SlON . . 
77fJI ;:,,TUM LO • ESli[TAfi N•-PCAl'icITTJT•Or•f'L ANE 11\ OOl•OF HUl]fJLGS : STRt'.S 

TYPI" TYPE r•o. AXIAL St-EA~ Tu1~:;1ur, bf:.NUING &ENlllllG PU.NE .-LANE ( IN (3) ) : PSI : ----- ____ .. ---·-- .. ,_, _________ -·-·---·--- --------- --------- -----~--- --·-- ----- ·------- : -----------
IINCHP •• i:!Cl0 t,lj} • 21:'1. 132~ • 106 • 64'39. 1.00 1.co H, ,81 : 4694. . . . 
AtlC1-1P -- 305 3h l, u,i,. 582. 11;3 • 443. 1.00 1.00 1 ti. 81 : S38o 

----- --ST~ • • 
>- 310 361. 168. S~2. l q • 153. 1.00 1.00 16,Bl : 430. . 
>· 315 3hl, 16/.1 • S8c!. 1as. 118. 1.00 1 • C CJ 16. l! 1 . 43b. . 
>• 320 361 • t6(j. St-2. 201. 215. 1.00 1.00 1&.el ; 466. 

---·ITTt;IO- .. ,-----
>- 325 361. tf,8. sa2. 325. 427, 1.00 1.co 11, .e 1 : 565. 

,, Tl<. --r-·---
>• 33SN 361. 256. 58c:. 473. 681, 2.44 2.1111 16.81 : 1764. . 

iiEND •( 335;1 404. 180. 112. 517. '195, 2,114 2.1111 16,81 . 1962. . -- ·---r---· 
>• 33SF 16,bldU 1'388. . 820. 323. 727. 2.44 2.411 . 

STR • r---··-·- -----·--· i • a, )• 3110N i! t I • 311<1. t126. 960. 256. 2.44 2.44 16.81 : 2249. CJI 

BE.NO•( 340M 252. 364. IH 1 • 1001. 147. 2.1111 2,114 16.81 . «?323. . 
( - - ---·· -- ·- . 
>• 3LICF 145. 1.11 ts. 618. 894, 464. 2 ,44 2.114 1b,81 : 2057. 

ST'< -(-
>- 350t, 145. Ub, 618. 1 s 37. 274, 2.44 2.44 16.81 . 2923. . 

BEND•( 35<,M S''i8. 260. 692. 1750. 94. 2.44 2.qq 1&.81 . 3280, . 
t~· . 
>• 350F 361. 2St,. 41'5. 175.S. '107, 2.44 2.114 1 ti. e 1 . 3245. . 

·sr1<-"• c ---········ · 
>- 35?. 31:il, ;>56. 485. 3511. 1717. 1.00 1.00 1&.81 : 12911 • 

>- 355 3hl. ?. I:: 1 • '165. 1011. 448. 1.00 1.co 16.81 . 1243 • . 
TR---(·-

>· 360 .sf, 1 • 35ti. 4'8':>. 3059. lblB. 2.00 2.co lb,81 . 4990. . 
ST;.-.. -t .. ----

)• 3h'5N Jhl, 3511 • I.I 11 ':>. 1121. 3291. 2,61 2 .b 1 29.90 . 3'Ho. . 
13trW • ( 36':,11 5~1l. 3bi!, 27 c,,, • 1717. 22 74 • 2.61 2,61 29.90 . 4169 • ·, . 

--\~-----··· --- -------. -

>• 36~F 145. il lj fl• 3701. 1451. 75. 2.61 2.{d 29.90 : 415&. 
ST"l ·-• ,--·--- ·· -· •-~-------

dR pT -· 310 145. lll:11:1, 37('1. 1 1 <;5. 157. 1,97 1,<l7 29.90 . 3074. . 
-·---·-·-- ·-· -- ·- -·--- -----· --···-- --

• 
-- -•••os ·-·-·---- - -- --------- - --··--·----------·--
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oYi-.AFLlX 

trJTEWNAL Fa~cls, MOMENTS AND STktSS CALCULATlUNS (CONTIN~EO) 
---------------------------------·--··-·---------· ----''-----~-=-------------------------------------------------------

F Oi<Ct:> (Pl!<Jl-uS) hii,•,Et,IS (FOUl•·PIJIJi'lOS) STF 

------------------- S~CTION : E~PANSION 
-P(:fii4T-ru:·11 ·m:. ···-=,<f:SllLTANr-· H•r'l:"Ji1'c(:1JT-1JF--FC111'r IK LIJT•CF l'IOO•LOS • SThEss--~.----------

rvPF TYPE Na. AXIAL s~tAR TIJNSJa~ etN~lhG BENU{NG fLANE PLAhE C IN (3) J : PSI 
•-;;-~:;;--;; ... --- ---- ____ " ____ ;;,; ___________ .;;;--______ ----·---- ----------- --------- ----- ·-··- --------- ---------"'•"------~------------
tj~ pT 370 1115. tHHI. 3701. 1195. 157. 1 .en 1 .•n 29.90 3O7lle 

_':i_R_ -~-STir•{ 
370 1116. '5lti. 5t!29, 1597. 709. 1,97 1, CJ 7 29.90 2&99. 

)• 375N 
----r ,--;:--~:-:---~.::__-~~~~-~~__!_~~~~~~~~~-!------1Bh, 518. 3a'I. 1'113. &94. 2.&1 2 .b 1 29.90 4033. 

HE~1D • ( 375t't 44 7 • 320. 3011. 2240. 1420. 2.61 2,61 2"l .90 4194. 

>• 37'JF 44b. 321. 1221. 223il. 2902. 2.61 2. t: l 29.90 
----·-sp --c-- ---- --

>· 37b 446. 321. 1i:!21 • 2716. 2107. 2.00 2.co 16.81 
s • 

)• 37!! 1,140. 321. 1221. 1 ou,. 545. 1.00 1.00 1 b, 8 l 
;-, 

>- 374 II 116 • 
Tll-- • t--··- - -

375. 1221. :Sb6, 2174. 1.00 1.00 u, .a 1 

•g 
>• 3hON 

t-
dEND •( 3AGM 

>• 3flOF 
ST~:-.. -c--

>• 39!JN 

UErJf} • ( 3CjQM 

1,14f,. 375. 

447. 374. 

1 ilt, • 552. 

lfil',. 552 • 

361. II 57 • 

>• 390F 325. 4H4. 
STR --c-----

>• 39St1 --c----
bEtiO •( HSM 

>• 3<lSF 
------s1R-•( -

Ar-.CHP 

)• 1.105 
RICIO -c--

>• 1107 
;, 111 

>- 111;9 
STI< •( 

>• Ulv 
STl-l • ( 

1115 

3i?5 • 48 ,, • 

5115. ;>1)5. 

111,f,. 375. 

qt11-,. 2c1. 

4 1H,. i!.C·1. 

q "f,. 21..1. 

!~ '•6. ? (, , • 

4lH·, • ;:> (; 7. 

1c21. 2220. 447. 2.ll4 2.44 lb.Bl 

1275. 2221. 317. 2.44 2.44 lb,61 

772. 19bO. 696. 2.44 2.44 16,81 

77 c!. 905. 514. 2.114 2.44 16.Bl 

1 (,40 • l 08(J. i33. 2 .114 2.44 H, .81 

960. 10411. 32&. 2,44 2 oll4 1 b. I! 1 

'H,O. 390. 745. 2,411 2,44 lb.bl 

207. 611 • 107 II• 2 .u4 2,411 lo,81 

554 • 511. 7 7 lj o 2 .4ll 2,44 lb.81 

55'1. 351. tM9. 1.00 1 •CC lb.81 

SS'f. 21'1. 176. 1 • oc, 1.cc 1 b • t! 1 

559. 1%. s2. 1.00 1.co 1 b • IJ 1 
-·-·--·-- ----------------------

55'1. 15. ~9b. 1.00 1.co lf, .ll 1 

S5'1. 1 "1 d • boil • 1.00 1.co u,.e1 
. 

4038, 

5208. 

1199. 

1799. 

4480. 

41193. 

3966. 

2256. 

2b2l, 

25311. 

2223, 

2181. 

1886. 

570. 

44b. 

41b. 

452. 

b38 • 

·- • - - - - - - - - I - - - ~--~ - - ·- - I 
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0 vr,AFL!: x LoJAfiP-G • TI-.L,ci\llL PAGE 112 
-- ··-~ - - ·------------·-- -------··--- -------- --------- -- ---- .. --- ---------------------

J·lTEi<NAL FiihCES, "U~ENTS AND Sfi<tSS CALCULATIONS (CUI\Tll\lJEO) 

..... ---------~------------- --------.. --~-- --------------------
F O,ILES (Plll;f11J~) 1-iill'IE fl IS (FIJOl•POOhOS) SIF 

-------~----------- ----------------------------- ------------ SECTION . EXPANSION . 
--PffJNTtCEA Lu • (ESl!l_T AKT li•Pt:7, r;E""L;iJT•Ur•PL A tlE IN OOl•CiF riuuutus . STFit'SS 

fYPF" HP£ NG. AXIAL S1"£11k HJR:; I t,;1 uHOltiG bErH>IIIG PL,O,E PLAM: ( IN (3) ) : PSI 
--------··· ---- --~~~~--- --------- --------- --------- --------- ----- ---·- -------- . 

--------------- ----- . 
AMr,~q -- 11!5 ,, !If,. 2.07 • 559. 19/l • bb8, 1.00 1.co U, .el : t,3 8. 

1}R pT -- 50 4'·H. 6211. 1879. 518~. s,no. 1.c,7 1.H 29.<,0 : t,133. 
--------sri:r- - . 

>- 135 497. b2'1 • 1ll79. 2337. 2014. 2.40 2.110 29 0CJ0 . 3479. • . 
>- 130 49-,. b24. 1h19. 3000. 2b75. 1.00 1.co 29,CJO : 1780. : . 
)• 125N '197 • 11eo. 1b79. 10048. 203. 2.61 2.61 29.90 I 10688. : 

-c------ . 
BErio - ( 125M 6h20 l CiS • 1542. 1C2Sbo 101(), 2 .t, 1 2 .t.: 1 29,90 . 106CJ3. . . 

>• 125F 4£10. 532. 442. CJ978. lbl1Q 0 2.61 2.61 29,CJO : 10581. 

>- 120 4tl0 • SCI.I. 442. 230. 2032. 1.00 1.co 2CJ .CJO . 840, . 
Tl< -t---

>· 111:llJ 4110, 50£1 • 11112. 11511. 5769. 2. t, 1 2. fl 1 29,<;0 : blb1 0 

0) 
-----c---- . 

BE110·-c '118M 374, r:;5t,. 4':>74 • 1010. 11205. 2,61 2.61 2CJ ,90 . bSCJ 1, ..., . 
>- 111,F IHs. 661.J. 6384. 713. 178. 2,61 2.e1 29.90 : 6723. 

STI< ---t-- --· 
fJR PT -- 115 llB, 664 • &389. 1120. 121. 1.97 1 • q7 2', .90 : 5123. 

---~ . 
'3H pT -- 115 1095. 1 49 • 19tlfJo 1446 • 9374, l.CJ7 1.97 29.CJO . 7645, . . 

)• lt(;N 1095, 1" 9 • 1 'Hl(J • 9505, 1100. 2.&1 2 ,f: 1 29.qO : 102%, -c-----·- . . . 
OENIJ •( 11 Oi1 a:>3. 731!. 2622, 9164. 52. 2•61 2 .f= 1 29 0 90 . 9%5. : . 

t--- ·---- . 
>• 1lOF f,fl. 1103. lb6&. 8221, 1774. 2.61 2.61 29,90 : 9006. 

>- 105 f,p.. 11C3. 11:lob • 1332. 11559. 1.00 1.co 29,<JO . 20118. . 
. If. IO-..-( --·--·-- . 

>- lfJO fil:I. I 10 3. lbbbo 1 us. 2762. 1.00 1.00 29.90 : 11110 • 
ST1<--t--- . 

>- 95 68. ltG3. lbbb, 931:l. no2. 1.00 1.co 29.90 . 988 • : . . 
>- 91) fi8 • 11n. H\f,(,. 7~1- 495. 2.61 2.tt 29.<lO . 2154. . ___ ,. . 

8Er~r, - C 115~• 1112. 10'16• 2010. 629. 1 • 2,nl t.01 29,CJO : 2262. : 
c---- -·------------- . . 
>· ll'JF \32. 1 CJ 'l 7 • l !H,tl • bill. 4q7 • 2 • f> 1 2 .t: 1 29.'10 . 2125, . . . 

• ·--•- ---·-·---

• 
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-----------------l~TEHNAL FOhCES, MU~ENTS AMI> Sfk~S5 CALCULATIONS (CO~TINUEO) 
-------------------••••-••---•••••••-•-•-••••-•-•••••• •••=•~•=•=•=•°"•°"•~•cc•=----------------------------------

F 01~Ct:, (Pul]lqjS) hti11d1 IS (F Ill, I •PiJ0!'I0S) SIT 

------------------- ----------------------------- ------------ SECTION : EXPANSION 
-P• f~T-flHf U • RtSTI[TiPi nr-PL-Af;f;7JUT•Of•PLAl•E JI\ 0111-oi: MOOOLUS : ST~s------------

fYPF TYPE ___ r,O. HtAL :;t• f.At< TiJf<SlU/1 t-1::.t.1..iJM, bENOlNG PLANE 1-'LAI\E l II• (3) ) : PSI -;..;.:,.-::,~;.--.;____ ·~--- ---·-----------.;--;;·;.·;;-;;;-;;;;.... --------- ---------- --------- ----- ----- ---------- . )• ll'SF i:12. 111<i7. Joh4. o 4 1 • 497. 2.&1 2. <:: I 2',J.qO 2125. 

>- #!1;11 13<!. 1()'17. 1/H,4. 211Jtlo t,03. 2,bl 2 • t 1 29.qo 305&. 

REND ., ( flVM 81',/'.. 60/J • 1911. 30211. b89. 2.&l 2.61 2'1.qO 3808. 

>- IIOF 1095. 11H, 1:11.19. 3301!. 1778. 2.bl 2 .1: l 2q,qo 4C34. ; 

ANCHQ •• 75 1095. 149. d89. 32&4, 1755. 1.00 1.co 29.qO 1529, 

•JR pT 370 808. S9t. 8b5, 402. &930. 1,97 1.97 2q.qo 55211. 

)• '505N 6()/j. 1113. b65. 7 3118. 431. 2.61 2.61 2q.qo 7747 • 

l:ltt,IJ • ( 505M 1357. 219. 292. 8035. 953. 2.&l 2 .E, 1 29,<iO 84&4. 
---------·----- -r-·-·-----· -----

>- SOSF 1112. IJ09 • llli~. 7728. ci17. 2,61 2.61 29,<JO 8151. 
, STR-- ( -- -------------------------------------.-------~---------

i >· s10 1112. ec9. 483. 1u3o. 5507. 2.1.10 2.40 29.90 : 541&. 

>- 5151; 1112 • /l09 • 4fl3, 1.1()65 • 1517. 2.61 2,61 29.90 IIS64 • 
-------<---· 

UENO•( 515M 1157. 219 • 747. 11372. 1450. 2.&1 2,bl 2CJ,90 11871!. 
------ - --· ( -

>- 515F 8fJ8. 1 1 1 3. 1%8. 3t>BS. 534. 2,61 2.&1 2'il .cio 11221.t • 

>• S?UN IHlil • 1113. 1 Sb!l • bSS. 50011. 2.61 2.61 2<l .90 5SSe. 

2'il • 90 6410, BE~D •( 520M 600. 1237. ---- ------c _:,___:,__ ________ _:,__ _ _:,__ ___________________ ~-------:.------:-----s0s1. 5qt,. 3415. 2.&1 2. b 1 

>• 520F 41 • 

>- 525 111. 
-~TR •( ·---- ---

>· 53fJ~ 41. --c. --------
8E~O -( 530M Ht5. 

>- 531,F 
- - ------ 5 T ~ • ( -

1 I 1 ?. • 

·-
>- '.:1~5t, 

( 
flf:li(J -( 'J3'.j1•: 

• - - -
i!9.'i'11i!: 

-, ., ., . 

-

1374. 

1374. 

137'1. 

I 10. 

ii C 'I• 

;,11e,. 

I I 4;, • 

b3'H~. 

b39h. 

1,39b. 

76()'.:i. 

4'1tJh • 

494t. 

:, 124 • 

103. 17 8 • 

&56. 708. 

5103. 393q, 

t,071. 1025. 

f,4112 • S.S8'-1. 

b07~. ltlllO. 

5b2'i. 1456. 

------------ - ! -

2.61 2.61 29.qo 6t,q2. 

1.00 1.co 2c; .cio 259b, 

2.61 2.61 29.qO q4q5. 

2.&1 C:. E: 1 c:!9 .'il0 10229, 

2. t, 1 2,61 29.90 101qo. 

2.61 2 .t l 

2 .E: l 2.t-1 29.<lO 1:1101 • -----. __ - - - - - - - -
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-----------------
PAGE 44 i 

11,rt::t-:11AL FIJhCES, ~'!)'.lt:fJTS /.Nli STr<ESS CALCULATIOl•S (COI\TlNUED) ------------------... ------------- .. -·----- ---------
FOKCtS (POl, .. ,JS) d!JtiEll I ,3 (F IJ\J I •i'CIONOS) SIF 

------------------- ----------------------------- ------------ SECTION : Ellf'ANSION 
-Pal iliT-EU~-,,- LIJ • -.?FSUITAN r-vc11r;E'7)u ... llr-P L AN E IN Oul•CF NUDULGS : STRE-S 

fYPF TYPE NO. AXIAL StiE/lr,c TUI-I SIU~, ijfNl)lNG 1-lENUIMG PLANE PLAI\E ( IN (3) ) : r'S I ----- ----- ----- ---------·•- ---------- ___ ..,. _______________ .. _______ ---------
fjEHD •( 5351'1 757. 11 'Hi. 5124. 51,?.q. 145E>. 2 ,bl c • E: 1 29.CJO . 8101. : . . 

>• 'B5F II 1 • 13711 • 2b8CJ. 11h31. 3939. 2.01 2 .E: 1 2CJ.CJO : 7030. 
Tl<- . 

>• SllvN Ill• 1:.P11. 2tH19. 29hb. 1580. 2.61 2.H 29.'lO : 4634, 

tlEt10 •( 511(JM 757. 114cJ. 630. 39&6. 3874. 2.61 2 .E: 1 29.'lO . 5632. . . 
>• SIIOF l 11 2 • 8C9. 2589. 440'1. 3898. 2. bl 2 .E: 1 29.90 : 6721. 

--srR"---c---- .. ,..-. 
'3R PT -- 555 1112. 3C9. 2589. 9551. 116CJ7. 1,97 1.97 29.c;0 . 8E>SO, : . . . 
ttR pT -- 555 810. 1os1. <lbbS, 8&04. 3030. 1 • CJ 7 1 • l't 7 29 0CJ0 : 8091. . . - . 

>• S60N 1:110. 1os1. 46&5. 3108. 7864. 2.01 2.61 29.90 : 100%. : 
--- . 

hEt,[) -( 560~ bS I• 1156. 18 7CJ • 2909. 7CJ3E>. 2.61 2.61 29.CJO : CJ052. : 
j m ---·---·c---- • 

>• 560F 110. 1322. 6558. 2234, 3359. 2.61 2. t, 1 ,:!9.CJO : 80118. . 
>• S&<I 110. 13;?2. 6'.:158. 1068. 458. 1.00 1.00 29,CJO : 2E>72. 

1Gro-:--r--
>- 565 11'>, 1322. E,558. 670. 647. 2.61 2,bl 2<J.90 . 6948, . -. --· -<-·-· -·· 

8Er,O •( 568M 651. 115&. 5477. 1545. 325b. 2.61 2 .E: l 2'i.90 : 6054. 

>• Sf>llF 8lo. 1os1. 195.S • 17114. 5251, 2.61 2,61 29.CJO : 6134, 
STR- •t-··-·---

>- 570 810. l OS 1. 1953. 2987. 1505. 1.00 1.00 29 .c,o . 1554. . 
Jf,IO •{-----

ANCHQ -- 575 \ 1 • 10'51. 1953 • 1&21. 1361. 1\/A t-./A t./ A . N/A . 
HR pT -- 555 2. c;1,. ::s2. 9117 • 441. 1.97 1.97 29.90 : 825. 

ST~· • c----·-
>• bOOrJ 2. '1b • 32. 3'l2. 9CJS. 2,61 2. t: l 29.<JO . 1118. . 

·----t· ------·-~-·-·-- - -·- ----------
BEr.D •C 60(Jr1 47. 8 ,, • 750. .BO. 7110. 2.&1 2 .1: 1 29.()0 . 1154. . 

>• bOuF &CJ. 67. 107 IS• 302 • 5~. 2.01 2. t: 1 2CJ.<JO : 1172. 
Tlr--c----

>• b(;5 n'l. 01. 1078. 1 ljlj. 2CJ8. 1.00 1.co 29.<lO : 45&, 
IGII)·•(--· 

>- t, lfJ f,9. 67. 1071'. 30'1 • 2911, 2.&1 2.61 29.90 : 1212. 

·-----------
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-----------------lNTt~NAL FORCES, MUHtNT5 ANO bTktSS CALCULATIONS (CO~TINUED) 
--------------------------__ .;._ -------------~--__ ..;.,.;. ....... --------------------·--------~-~-~------------------------------------------

F Oh CE., (POO;•j(J;>) ,1!J,1E1,IS (FOQi .. POONOSJ STF 

------------------- ----------------------------- SECTION ; EXPANSION : 
-po T NTtLUr---·-cu ... RESUCTAN 

SHEAR 
JN,;PL.A1'f"ulJT•ITF-1'C-ANf Ir, OliT•GF MODULUS : SfRESS ·-~---------

TYPF TYPE NU. ____ AXIAL 
;;-~,;,..:-;.;--.;.____ --~- ------;,.,~;; .... --------- TUNSION btNUl~G btNDlNG PLANE PL~~E ( l~ (3) ) : PSI 

--------- --------- --------- ----- ----- -------- ---------->· 610 69. 67. 1078. 309. i:!94. 2,&1 2.&1 2'3.90 1212. 

HEllO •( 615M 96 • .5. 'HO. 343. 55&. 2.&1 2.&1 29.'30 1222. ---·-
>• &l~f rw··-r-· _____________ __:_ __ __:=--=-.:_:__ _ ___:_:...:_:_:__ _ _:_~:__-=...:'.:..::.:. __ .::....:._:'.....:.:._..;___~~~-;__-------67. r,9. i:?92. 31)6. 1ua1. 2.61 2.61 2q .qo 1213. 

>· &1/lN 67. 69. 2~2. 81 • 1080. 2.&1 2 .E: 1 29.90 1180, 

BE~O •( 618M ____ _ __ _ '3&. 3. 9H,. 44 • 565. 2.bl 2 .f:l 2q .qo 1180. ----- ---- --c-------
>- 6\BF 69. &7. 1091. 78 • 289. 2.&1 2.61 29.'lO 1182. 

.. -, ra·-• • • 
>- &2011 6'3. 67 • 1091. 285. 212. 2.61 2.61 29.90 119'3. 

hU,O •( &2Gl1 ---- ---- ----50. 1!2. 94':>. 308. 562. 2.61 2.61 29.qO 11q4. 
----- -·-·---~--·--· 

>• b20F 2. qi:,. 2%. 369. 1 IJ07 • 2,61 2.61 29.90 1163. 

~ 
STR :--c-- ---------------------------------------.-------..---------

>,. b25N 2. q 6. 2%. 730. t,55. 2.61 2.61 29,ClO 1 IJ 71 • 

tlEriO • ( 62511 4q. 83. b'lh. &71. 316, 2•61 2.61 29.'lO 1()65. 

>• 6?':,F 67. 6'1 • 742. &49. 209. 2.61 2. b 1 29.90 lUSJ, 
------srR -c-·· ---------------------------------~.-------:----------

>- &JON 1, ·1. t,9. 

KENO•( &JCM 2. 96 • ---- - . ( - -- ·---·--- ---··- ---
>- &JOF 69. 67. 

-----srR • c--- - -------· 
>• b35 

)• o4(JN 
( --- -

UE.MO •( 64011 
-------· -- ( 

'iR pT 

>- ollOF 

>- /;,(I,' 

STlf •t 
>- /:,(l'j 

ST!(•( 
I,':,':, 

69. 67. 

I, 9. 

50. 

;>. 

2. 

2. 

;>. 

t, '. 

t'i:!. 

c; t,. 

"". 
<,". 
'11:,. 

742. 7 'l':,. &79. 2.&1 2 • f: 1 29.90 13111. 

(I J. 1:1/.ll • 1007. 2.61 2.61 29.90 1399. 

&82. 966. 745. 2,61 2.&1 29.90 14&1. 

bh2 • 121!4. 755. 1.00 1.co 2q.90 657. 

&~2. 7b7. lb&9, 2.61 2. f:: 1 29,'30 2048, 

72t!.. 1at1. 1121. 2,61 2.61 29.'30 2100. 
·~ - -----· -- -------- ------------------- -----· ----- -·--,:-------------

1752, 6A3. 

ll5c. 

175c. 

l 7,;>. 

lvOtJ. 

1 r.'otl. 

2b9 • 

7bbo 

441 • 

11:>4. 

1 h8b • 

2.61 

1. ()(; 

2.110 

I • 97 

~.t:t 

1.co 

2.110 

1 • 'l7 

29.90 

29.'lO 

2'1.90 

29.90 

. ----· . 

2123. 

b29. 
-----: 

i089. 

1 <, 32 • 

·- • - - - - - -·-·----·--·-----· - ~ - - - -- --- - - - -- - - - --. - - -

I 
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- - · · a y • . · L E :.c - 11 PR')PPifHRY :-;;wr,rAli'l PFOf'TlCT ·o,,.-p-TJ- :um>uT1~C-CC-RP0RllTI'CN ., --u-r-r-11-Ja-r--e--,;--- •----

L[:ADIM; • H·E.lrnAL PAGt 4b ovr,AFLti< ----.-----------------------------------------------------------------
INTE~~AL Fn~CES, ~o~t~T~ A~U 5TkESS CALCULATIO"S (CO~TlNUE.U) ------------------------- -------------------- --- .~.-................. .-------------------------------------------

F Q,,t.£3 (PUCr,:),:,) l'1Qllc:I; IS (FOO I •POUNDS) 'STf 

------------------- ----------------------------- ••••••-••••• SE.Cl JON : EXPAt.SION, : 
·-pfJT~T-EU:W- ---- ·i;,nc. IN OTTT-G~unutos • ST'Rts~.,-~---------

PL~NE PLA~E l IN (3) ) : PSI 

-··· rff:ll,L T AliT ---- -----------p,-1"1.1n~01JT•Of.l>t.ANE 
AlllAL :;;1f11t< TUk~IUi• bH,UlhG HENOlNG TYPf ____ TVPE. l'jl, 0 ---.. - __ •• _ .. _. • • -•~;-• .;-;;.;-;.;;-;;;.ca .. .-ca .. ;-; .. ;;-;;;.;-; .. a-aa .. c •• ;-; ...... ;-; • .----. .. .: .. =.c:.= .. ---. .. c:.=•c:•c-•=--~ .. ~-=-~ .. ~-"•=•~---~-.-.. -.. - .. -.,· _..,. --• ------------ ---------•H~ pT -- 055 2. 

~R pT •• 655 bOl. ---------·sr;:r--;.T ___ · ·-·-
>· 6h0 -sr;,r--r-· 
>• 665N 

601. 

001 • 

</6. 1752. 2b9. 

&ll5o 21l35. 468tl. 

6115·. 2435. 9CJO • 

!':" 5. 2435. 722. 

7b1. 51165. 52b. 

1086. 1.97 l .«,7 29.90 1932. 

2499. 1 .en 1.<;1 29.90 11015. 

7722. 1.00 1.00 29.90 3273. 

8259. 2.bl 2 of: 1 29,90 9033. 

&975. 2.61 2 .ti l 29.90 9280. BE:10 • ( 665M___ 445. --------.--------c-·-··· -· - -----------------------------------~-------.----------
>· 665F ____ _ _ 2n. 1:153. 177 3. 24b • 4030. 2 .6 l 2.61 29.90 9462. 

------sTft,;,( 
)• 670N 22c. 853. 11n. 52&5. 464. 2.61 2 .f: l 2Cj,90 9tH8, 

REND•( 07OM 5h50 677. hOSS. 5715. 4013. 2.01 2.61 29.90 9950. -----·c·-------------···-----------------------------------'!.t--------.---------
>- 670F 576. 6060 1249. 5731. &988. 2 .6 t 2.61 29.90 9537. -----srw -c--·--·-- ------------------------------------------.-------------------

.:::! >· 075 578. 660. 1249. 1336. 4336. 1.00 1.co 2ci.90 : 1ae9. 

>- t,1!0 
----sr1< -- t-----------

578. 611. 

flR pl ···-·· ___ •_• 685 _______ ~~6-• ____ 611 • 

t;R pT 065 

>• oCJO 
STR •C-

3 f I>. 329. 

31R. 3<'9. 

>• 695 318. 337. 

12'19. 277. 

1211'1. 723. 

51E,. 100. 

51(,. 120. 

516. 171 • 

JJ69. 1.00 1.00 29.90 752. 

3772. 2.40 2.40 2Cj .90 3890. 

1248. 2.40 2.40 2<i.90 1304. 

756. a.oo 2.<.0 lb.81 1317, 

558. 1.00 1.00 16.81 556. -----sri< .. t-- -- ····· ---------------------------------~----------------
>- 700 .SPI. 361,. ':11 b • s.n. 367tl. 1.00 1.co 16.81 2678. 

1'1: -

>• 705N 3!1lo 3~6. 5100 'l57. 11335. c.44 2.4Q lb.61 7745. 
-----·-t--·---- • • 

HENO •( 70:,M 339. 3116. ·27~7. 878. 3062. 2.44 2.1.14 lb.61 6106. 
·---- ---,----·· ---~----··-- ---------~----··· -----

>• 705F 1 "?. 4'57. <lbb3, 701. 844. 2.411 a.411 16.81 8340. 

>• 71ON 1&2. 4'57. Qf,f.3. 1126. 42!i • 2.44 2.44 1ti.81 8385. 
(----- ···----------- ------------------------------!---------+------------

HH,O •( 7tc1M 347. 33<.J. 30111:1. 1 311 • 3375. 2.114 2 .114 1f, .I! 1 11285. 
··-(--

>- 71(,F 3?.A. 357. 110. 12Ci3 • 43115. 2.44 2.44 u, ,81 7895. 

• .L 
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-------------------------------------------~-;-~------------

l~TERNAL FnhCES, HO~tNTS AND ST~tss CALCULATIONS (CO~TlN~tO) ------------------,------·------·------------·-•--;.;-•--------------'.:.-_______________________________________________ _ 
F DKCE:, CPuur,i,.1s J MOMENI$ (FUOl•POO~OS) "Sn' 

------------------- ----------------------------- StCTION : EXPANSION 
-P(iJMr-n.F:}i LO • ---RESTJLT/ll;- TJ•PL:flNtOUT•Ur-.. ~-n•-uur--oF j'i(jLJULUS • ST"Rf"SS--·-+-.----------

TYPf TYPE NO. AXIAL SHEA~ JUijSJUN ij£hUl~G bENUING PLANE PLAht ( IN (3) ) : PSI 
;;~-.;::·:;--;;·~---~- ·--- ------;;.;. .. ..-----------;,-..... --------- ---------- --------- ----- ----- ....... .,.... ---------- -

>• 710F 328. 35 7 • 110. tc<n. <I.S45. 2.114 c:: • II II lb .81 7095. 

)• 71':>N :$211 • 357. 110. 153'io • 1216. 2 • 114 2.q4 l & .al 3420, 

HENO •( 715H Ja7. 339. 1031 • 1557. 1007. 2.44 2.114 16.61 3&93. ------ r 
>• 7t5F lb.lit 162; 

>• 72uN lh2. 

..... 
~ 

···--·c -·-·-·-·-
fl E ~. 0 • ( 7 2 <; M 

>• 720F 

ANCHR 72S 

tlf,l PT STR-•·t 
bllS 

)• 7 3ul1 

347. 

328. 

3?8. 

124. 

1 i? 4 • 

BENO•( 730M 281, 
----- :--( ··----·-· 

>- 73oF 
-·-·--STR • ( -·--· · -

>• 735N 

BEr.D •( 735M 
---- --·-··. c---·-

212. 

212. 

211 l • 

>- 73SF 124. 
rir--·t------

>- 740N l ;>11. 

BE~O •( 71l()M 2~1. 
------····-···t--- -

ANi.HR 

HR pT 

)• 7UOF 272. 
S Tk •t-- --

7 us 

655 
STtt·•( 

)• ofJC,N 

t 
BEt,tJ • ( arHJH 

n 2. 

50<./ • 

'jl)';j. 

~ (),J. 

31;81 • 

4'5 7 • 

339. 

357. 

357. 

317. 

317. 

2so. 

2flfl, 

2Cd. 

2au. 

377. 

377. 

2il0, 

2r.e. 

2h11 • 

F.,31:!. 

Fdt>. 

7'10 • 

. ·- -···---· -------···•-·. •-- - - - - - ---

1 'J34. 1372. 208 • 2.44 2.qq 

15~34, 53. 1484. 2.44 2.ll4 l&.81 3718. 

58. 132. 2359. 2.44 2.44 \b.81 4115. 

1802. 113. 1852 • 2 .114 2.114 1(,.81 4503. 

1802. 372. 2BOS. 1.00 1.co lb.81 2395, 

5020. b23 • 733. 2. '10 2. 110 lb.81 880&. 

5020. 12611 • 316. 2.44 2.44 l&,81 9030, 

31103. 1420. 3589. 2.44 2.44 lb.al b'io58 • 

56. 1412. 4760. 2,44 2.114 lb,81 8645, 

s&. 767. 20a. 2,44 2.114 lb.81 1387. 

32. 775. 3. 2.q4 2 oil II 1E,•81 1351. 

52. 619. 204. 2,4(1 2 .114 16.81 1139, 

52. 474. 124q. 2 .1.11.1 2ell4 16,'81 2327, 

'i23. 631. 1103, 2 ,/JI.I 2.114 t 1,. et 2734. 

150'1. 622. 312. 2.q4 2.144 tf, .e1 2893. 

150'1, 249. 10'12. 1.00 1.co 1~.81 13'11 • 

4111',. 44 l <i. 4187. 1. ,,17 l.<i7 29.'lO 5t<33. 

41 ll ':, • 4031. 3995. 2,nl 2 .t: 1 29.90 7371. 
- ---·----·_.,_____ -------------:-------------

354 • 3650 • 5~5':>. 2.61 2.01 ~9.90 bb9'l. 

- 1------·-·-·· • 
.. - - .. lilt - - .. -· 
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-------- --~-------------- 1 
l1lTEtWAL FOi1Cl:S, MfJ'lf:.t;TS AND STkt.SS CAI-CULATIONS ccor.r INIJEO) --·.·-----·------·-----·-----------------·--------------

F URI.£-, CPl.11J.'JUS J MiihE r, IS (F OU I •PIJOl•IJS) SIF 

------------------- ----------------------------- ------------ SECTION . 1::XPAlliSlDN : . 
-POlNrITE11 LIT • ---RE SUlT/ifiT r,r .. p L7(T."tlJU.-ur~..f'l:1\ NE IK Olfl•OF MODULUS • STkESS 

fYPF TYPE t,I). AXIAL SHt.A>< rur.s1ut, bl:t\ll 11.C; UE.NUlNG PLANE PLAI\E. ( l N (3) ) ; PSI ----- ----- ---- --·--·---------------•--..,;---- --------- ---~----- --------- ----- ----- -------- : -----------
E;t.ND •( tllOM 204. 7"ilJ. 3~4. 3050. 5255. 2 • & 1 2.61 29.90 : bb99. : . 

>• 800F 22n. 78&. 3246. 3119. 31137. 2.61 2 • I: 1 29.90 : 5921. 
Sl 

>- 8051\ 2~0. 7P.6. 32'1b. 451.1 • 187. 2.&l 2 .f:: l 2'1.90 : 3432. . 
BErH> • ( 805M 57'1. 575. 2€> 14 • 902, 1714. 2.61 2 .f:: 1 29.90 : 31101. . . 

>• 805F scici. SSt1. 823. 927. 2bll • 2.61 2.f:l 29.90 : 3021. srir--·r------· 
> .. 815 599. S54. 825. ll91l. b66o l,Oo 1.00 29.90 : 469. 

,TT,TIT••( 
>• E1i!O 599. 5511. 823. ll5fl • 1501. 1.00 1.00 2<1.qo . 768, . . 
>• tl25N 599. 554. 623. 1223. 2349. 2.61 2.bl 29.90 : 2899. 

( . 
HE.t,O • ( 825M 57'1. 575. 1265. 1199. 2692. 2.61 2.61 29.90 . 3353 • . 

I ..., . 
>• ll2SF 220. 7#l6. 2984. 751. 1459. 2.61 2.61 29.<JO . 35&0 • ; w . . 

HR pT -- 115 e20. 71!6 • 2984. 32'1. 1819. 1.97 1. 'i7 29.fiO . 2772 • . 

---~ 

------------------------------------------,.------------------------~--------------
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* * * * * * * * * * * * •. * * * * * * * * * * * • * ••• * 
* * * IRIE"NAL FORCE5 ANO FluHEKIS GRIENIED 10 X f ANO Z AXES i 

* ------------------------------------------------------ * 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
OPLAt.A TORY rtOH:.S 

-----------------_______________ IHE F~kCtS A~~ MOMEt-<T~ AT ANY POINT SHOWN BELO~ REP~ESENT T~E A'TlON OF THE FAR ENO OF THE 
1R:ii<CH-ACTJ,~r,;--u,r,H1:7TEAR ENO OF I HE BRANCA. 

POINT ELEMENT 
DESJGNAilu~ OESIGhAIIOR 

----------- -----------

LOC. 
T,lj. 

-- ----------.. --5·· 
-- - GT•( -4NCHrJR l:iTRAl 11 TU 

klGlO •C 
>• I 5 

STRAIGHT•( 

FuRCES (POUNDS) 

---------------------------------'X' 

•lll67 • 

-rzrn,. 

-f"!lo7. 

y 

·--------TTJllg. 

nrzrn. 

~-

z 

•35?vo 

'"3S-ZU. 

'"3S"ZU. 

MOMENIS (FOOT•POUNCS) 

------·······--------------------______ .., __ 
--·--·--· ---------92. •·f,t:,"°30. •t,os. 

1541. --ira 5 7 • •b-0-

.3260. •2tlll5o •eio,. 

-------- ---------y .. --•-co -T4u,~ 10.,a. -3s20. "aao · ... ..,v ~. 12'99. •E,·., J • 

( 

I ..., ·-ac~;n--r~OM •11T87. lo46o •3520. "'518· 2 1 ... .., .. "'. ... o 13. .,.. ( 

>• 2Uf 
STkAlGt-,T .. ( 

- --·--·,---22N 
( 

UENO - c------nl'! 
( 

~. t\'J1r8'. ~. 1!790. :51".iT • 

•1 l.l!S7·~ U-lld. •3S • q-,-O9. 3157. 

•lll87. 1,tl(l 0 ~'.)"2 • ~020. 11tb1l o 

>• 22r •141'7. 10110. •:5~20. •IJ3vlJ- H! - - ... - ... • .!1B 0 

STRAIGHT•( 
--aR ANCfl--PT .-- -·-·--2 •lll'5 • 10118. •3~2 • ,"31)9. 

-aRfiJCTrPT .- ... -"2,---··-------.:52{). floo •2'14 • e-tllo 
STRAIGHT •C 

,) ' i?t,. tr:to- ~- •1n12. 
( 

----------1:1E ?VfT-- (·---3ot-t------ -'.1?.u. ·t3o. 2~4· .. ~.-----------1-0-3-2. 
< 

-------------,.---3ryF 
STRAIGHT•( 

>• .Vil 

tifrm •( - -~2"! 
( 

.5?0-.------1 r'.36 •. •2'14,....,.------------41127. 

.-'3?.v. tr!o. ~- 2021 • 

-.s211. ··tr3o. -2'l11e-.----------i'tt. 

•71!1;2. 

atts. 

265'1. 

252. 

.. sir • 

•1'i?I. 

•<ttiS·• 

•6 

U!5J. 

4Sil45 • 

!:>1135. 

505ft. 

3220. 

67S. 

13tJ. 

2-fl·34. 

•313c: • 

'"38!!. 

•4115. 

,. .52f- •32o. 11 :s5.----- -2~11e. 2i,t1-.----~1221.----- -----11232·.-----------
~T~AlG11T •( 

'T..:---: -~ i • .h' (, • 11 3 6 • • 2 'Me • 1 •ht, • • :! cl~ 1 • ea 2 J 2 • 

. --- - •-. -·-- - .. -; -·-·- .. --- -- .. ---···· --·-···-------- -- -- -----··- -------··-····-- -------.. -- ---· --.... ---- -= 
---------------

\' 
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PAGE 50 

INTfijhAL tONCES A~D M~MthJS Dl<ltNTEO TO X Y ANO Z AXES (CONTINUED) 
-------------------cc,.;-..---------------- --_;,-----------------------·- .. .,._ --------_..._ ---·--

FIJRCES (PIJlir-U.::o) ~,Of~Et, IS (FOCT•PCIIJl~t!S' 
pOy~T E.LtMENT L11C. --------------------------------- -------·---------·-----·---------7JtSfr,NATtDff-UFStGf,ATTOr1--rm·.-------x--

-----------

7•!fi,0Fi 

·7'!R ~ NC°i-1-P, • 

HkA~1CH Pl. 

73HA~1CH-p, • 

}"• '35 
I-IIGIO •C 

~) 

STl'<AlGHT •( .. -, 

----·--~s 
~Tl<AIGHT •( 

50 

---so 
ST!<AIGHT .. ( 

--r1ny;, 
C 

----------320. 

-320. 

-320 • 

•Tl67. 

•116I. 

•726. 

•T2h. 

----------In7,; 

1136. 

1136. 

•88. 

-68. 

•530. 

-530. 

.-zq-zra. 

-'Z1TZl1!. 

•c9l'l1l". 

-s,z. 

-'.5T2'. 

•TI• 

-;5. 

---------I Qli6. 

•ZIIB, 

•1772. 

-11q1. 

•1652, 

3533. 

1fT25, 

-· et.,,O •( 
·····----- ( 100,, sr.,~.,;-:_-.7• ,,-,r • "'• "" • 

3fJ'fll. •120. 

Teo. ..1..rv• 

3fJ'fll. 

..ss1. ---..530 "7 • 

--:::,-------·--------,(JI .... ,o~·r--------
C 

;2e. 

15~1.r, • t 
( 

n,:rrt 

-·---····> ... ,!>Of-----
STrHIGHT •C 

····-- -- ...... ···---}-·-15511 
( 

ur.o •c 
( 

f5:i1'I' 

•726. 

•726. 

•726; 

•120. 

1;;-3·0. .,~. 157, 

•S!O, ~. ...--;-,fi. 

s-~o. "'~. 26. 

·s-30. ..-75 • ,-q-z. 

'"5'.51J. ~. •e2s. 
·-··--· ,-··1 ssr··•----·- •720~----..-530. ----~ .. -<7'Tc;-:,:---------------~ll. 

STl{AlGhT •( 
--------··· ··-·--·- )'"1f>O •72u, S30. •1--,----------.... 'j~I). 

ST~AIGHT •( ~. ~- •S'lti, 
STiOlGtH •( 

----------- · ·-···--···-)•-1 H ----•120. •6). •75. c;,:u,. ..... - .. 
SJf'f,!GhT •( 

---------·-· .. ··-··---,..-·-11z---··-·- - ----· •7 26, •tll • "'T!io 598. 
5TrtA IG~IT -( 

----------202,. 

•2552. 

-293ZJ, 

-15(118. 

•9:S'l0 • 

---sno. 

•n20. 

•3b'.l4 • •3b'.l4, 

•3trtl:!. 

2-0f 3, 

2715. 

2981, 

91!"1, 

2 ,s11. 

261!7 • 

2601, 

1:,0:,. 

• 1 :! 1 • 

•1564, 

>• 11,1, •7/~o. ~o. •i'5. •S'le. •lbv ee. 
( 

·t,Et:o-•(---i-'f'l:-t ·- •72~·. :o. •'T"'J-;:,----------· -::.-10. • Urtr',. 
( 

·--· ")•··11•.ff--------120-. ----o. •7, · ·o:,. -1~6. 
( 

tlf:i,I) • ( }l'\(),I -r?tr. ':JO. ~. ..,uti. •t43e. 

---------•1123Z. 

•!1232. 

-11232. 

2'51l;,• 

25ll5, 

ll423, 

"1283, 

-1,2~. 
•2191 · • 

-2~1. 

i!4Sn 

•3099, 

..-3424 • 

w3e1e. 

•3b!,9". 

...2078. 

606. 

-4i'I • 

1ttu, 

1665. 

114. 

114.-

52!!, 

---··---

·······-···-·------------------------------------__:_------

..I 
l 
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__________________ JNTtkNAL FUkCES ANO MUrtNTS UHlt~ltO TO X Y ANO Z AXES (CONTlNUtO) 

------------------------~-----------------------------
F d"CES (FQIJl-t,S) MOMthiS (FUUl•POUNOS) 

I 

PflfNT Eltl~i:NT LflC • ----------------------------------uE s T G NA TTUTr-uES I GHATIUU--mr;;------ x-
----------- ----------- ---------8F.:i;o-----r-reoM •7c6. so. -is. -a1e - .& V. 

( 

5- 181Jt 
_______ STRAIGHT•( 

>• P•S 
STkAlGHT -( 

•T2bo 

• 17.I,. 

Su. -rs. •346. 

so. •TS. 16. 

.. -------------rzno. 

-1oa. 

4479. 

,;;-1-c;crr1 -726. 3. -,s. 19 4/8 . , . -,JI, 

BU.O •l f'nj'TT .. rzb. 3. •TS. 22. 53Y6. 

·--pm •T26. 3. •75. 23 5' "'"" .,:,95. 
STkAIGHT •( 

.-P151'• -TZ6. 3. •7-S. 23. 4615. 
( 

QEr,O - C 195,·1 -Tc6. 3. rrs. 22. 42c2. 
( 

.. -,1:751=' "'726. 3. -1s. 19-. , . ~t112. 
STHAIGHT •( 

..., ---?o 
0) 3THA1GHT •( 

•·12&. 3. •7 • ... , . ~3t~. 

>• 20~,\ ~. ~- -r.,. l 111. 1957. 
( 

utt-10---c--2043 ---------r21;-. 21'. • . .,. .. ·-c.c------------""' 239. -2~00. 
( 

--,. ··zO':lF • 7 lb• 28 • .,75,-c.c------------~H-Co •26tib. 
( 

of!,lO •( 21011 •72:e. 26. -,~. •3t13- Ztt·---4'- .. - - <j'.,. 
( 

>•-2toF •7l&. ,;. --1:i. 11. .. 2 'ftrO • 
STf(AlC,HT •( 

---------------)>•-2I'5 •726-~ • •75. .4,1-::---..... ,. ,. . •29<t8 • 
STHAlGHT •( 

>- 22J W7?'5. "1U. --r-s. •411 • -4431. 
STRAIGHT •( 

--Bl<J~jCfr-l"f • ---·-·------22--------·-·12e,-.----~--45. •15. •q11-
- -~ ... •qtt-21. 

, -8lHijCJr"1"T;-------- -----------l?.':i ____ _ ·•q3<J,.- 6. ~6"'3. • ,~1. •6tHO. 
ST1tAlGHT •( 

>• 2.51) •q3'J 7 
ST11A!Gt,f .. ( • l 0 • ~65. 11197- •tit• ~--40. 

-- ---- .,. --i j~ 

STRAIGHT•( 
>• c40N 

( 
~, [ I , t) • ( j?: <It} I 

-q3q.---- 111. 51:>5. b<;f., l1 e 1. 

-11~'1 .. - ··- ·-·--·-··-45 .------&~ • • lt91. '3628. 

ttn. ~- ~- I:,~ I • ,,20. 

.. ---------s2r. 

-1cazr. 

-1q ... 

• / 9 ... 

•19'5. 

•TTo. 

•-a-lo• 

•et40o 

•6·4, • 

•tt4, • 

8.,h 

~?o. 

tr1. 

fl'l6 • 

939 • 

92" • 

.•7tsQ • 

•2u. 

t2So. 

102'8. 

-1:;q5. 

1465 • 

l El it fl• 

·- -·- .. -• • - • .. I .. • • - - - -•- - , 
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-----------------0) JNTER,~AL FOi,l:t.S A«ll ~1Ur,f.l'<TS Okltl\TED TO X Y At.0 Z AXES lCOll:TllllUE -------------------------c. •-•• -• • •• --------•------• •• -• •-- - • .... • ---• ,._ • ..., • .-. .... ;-;.ac • .-. • .-. ..... ;-; • .-.=•.-------------------------------------

F IJl<CEa (P001<0S) 
pOJ~l ELE.MEIIIT Ll1C. ------------------------------------UE-srGNAT!UN----UESIGNATIO~NO-.----- -x 

-----------

...., 
. ...., 

-----------J E" m,-.. T----Z ir or 
( 

ET-.-U-•""1 
( 

STHAIGHT •( 

>• 240F 

21f5f 

- 21f'3f 

>- 251)!.J 
( 

oEr-o--•·r--z5o 
( 

--?5Uf' 
STkAlGHT - ( 

>- 255•• 
( 

~E.No--c--z55 
( 
7~-2~sr 

sr~AlG~T -( 
>- 1!50 

STRAIGHT •( 
-ANr,:in·------ - ----------c~s 

, -U-RANCfr"PT;;---------------- ••-·c?.S 
STRAIGHT•( 

>• ,?11)11 
( 

. t!E:t..lJ·-., t· ---z701'1· 
( 

---210F-
STHAIGHT •( 

>• 2 7 'Sil 
( 

11E:t10---t-21~ ... 
( 

-----7--"?.7Sf 
srnA lGtiT • ( 

... ,..,,_,....,,2 ... )~'""() .... i1 

( 

--------- ------·--- ---------•"1.139. Zl5 • 56'5. 

•439. Z15 • 565. 
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• •• • -------------------

,t 

I 



. -.L,-----.-~ lll!!L,. ____ ._ .··... . - • - --•---Y ~ 
nYNAFLEX PAGE 2 

l~PUT DATA• (CAMD !~AGE~) 

:1 :4 :7 :1~ :13 : ?.5 U7 ;49 :60 

-------+--i~t---:--.· t-'f+-f t+t8 F; : I I I 'l OEL1A If. DELU 'f CELH Z ILWilJti A0l1l TIOI\AL {) ~-~-~~~--l:-l~.-------------
NUMtsER 

ffi 

~·~Uhrif.~ : I\ u. : 

~2 : : : :2so:i-s-112 : : : :slf=2.o : 32 
:,) • , , .,.1\'),tc, l,•t,2 I I I 10(l • ll,t2S,iul • ,322, I ·n 

:UNIF•i:5.8 

35 . . 
:,6 . 
37 . . 
.H' . . . 
39 . . . . 

t--: 
41 : . . 
43 . : . 

~ ' I 

45 : : 

6 
117 
~ 
,,9 

: :?.1J5 . : 2'5' .. 
: : 2",5 . I ~••(J . ; 2h5: . 
1225+dfll . :2b: . 

h:-#B 
: : 211'.:i: 
I I. o 

'· 
:.5l•5:3l•J: 

~.,_ 
;3~0: 
'~ 
LB5: 

:2-0 

:
00 11-1 

:-12-0 
12-0 . . 

:-13•& 
--

:-11-0 
~ 

:2-0 
.--
: 
;..i-
:O•d 
'i • :ii • !UU, 
:2-9 

:L 

:L 

IL :n:r1pcs2s. 
:L 

:TEMl-'C580. 

'WIGID,WEIGbia31U, 
:L 

35 

37 

39 
4 
41 

4:S 

45 

47 
li..8 
49 . - J J I I Z-~-io{H'-------,...._..-.,,_--,~'+-----.--------------------------+--.;JV'----------------

51 ; .s5o: 7•b•t /2 :L 51 . 
' ?. I S I I ~•,;-2-1--------,---------,,-t-"'-¼-------.-------.------------..---il<:.----------------

53 : 355: :13-q 53 
s-,,, ¼" ~ 

. 
55 '2 :L :31,5: : :1-11•1{- --- -- -- - --- 5~ 
- --f----!--t--f • • '~;;:-~:!,...-------~------------------
Sb : 370: 1-11-112 : : Sb 
'j 7 I : I I 3 h+-1.--H---H- ' --ti:4~-v-.-----------~---------------
Sn 
~ 

9 
61 

- 1-112 :37;,: : :-1-1- -·· - -
!. 'I •:4 • :4 • ca·· - ll • ~;? !j • ~ T ;; • J. d. I IN IF • 

: :=2s.11c 

58 
S.:.. 

!_JeQ . 
' . ; : : .~1-9-.;-------.;....------~~"'1-----+------~-----------..:...--6-0---------------

: _~&a: :-1-3 :L 61 . .. ~-..----i----+---..-" c5-4c;.:-• .f--~4--~--~;.....------...-------~1.r--------:-------------<~--"~---------------
&3 : :s c-,. 5: :3-7•1/IJ :L b3 .. . 
E:5 :1101: :-l•S•'Ulb :RIGlO,wElGHT•371J, b5 
~ ~ 

b7 :t,t\d: :-1-10-7/16 b7 

------------------------------------------ ------- ----------------------·-------~------------------~~-~-=-~-~-=-~-=-'-----------------------



--- -----., ,'------" ·--;:· ---s:--· ~-- ·---' 
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nV111bFLEX PAGE 3 

INPUT UATA • (CAHO IMiGES) 

:1 :a :1 :10 :13 :25 : 37 :49 :&o 

· • • kAQlW5 • AD~ITILl•Ab tAT~ : LIN~ ------t---11 .... •,.-tE:---.1t--Ttt--~ i,-.•-:-H.-f+€-f-fi.+,-1 r., • o EL r p K : CJ t LT A Y o El.. L z • , : : N lJt·, at R 
Nlit~bfR: :1\lJ.: : : : : : • 

.. 
8 

f,F', .,,.,, 

-
70 
tt 
72 
r, 
74 . 
7t> 
tt 
"]d 

: IJ 1 5: 
15>:! I IJSI 

:130: 

:120:17-3 

:-2•0 
~ 

: 1-6 

H: ll • 1 G , 7 S , ,, T - , H, S , 
:TtM~=~25.,UNIF=36.2, 

&8 
~ 

70 

72 

:115: :3•1•3/4 : : :1-,LT : 74 
: : : 1110: I 13 2 :L :HMl'•525, ;____:µ,._ ____________ _ 

:1r;5:-,~-1-11e : : ; : : 76 
ltoo: 1 7 11116 I I ; :RIG11J,.-;EIGHl=398, : 17 
:'Js:-J-4 : : : : : 1a 

'i I I I HP I 1 7 ll/H I I ; llslClB,IEIGl-11-HS, " 71, .,.. 
P,('I :HS:-1-3 : : :L : : fJO 
1\--t I ,; '1 : 11 1 0 1 / 2 : ; L : ! 8 
fl2 :75 : : : 1•7 : : : b2 
63 I I l;Hl)l':ifJ51 : : l 11 112 :l. :ou-10.15, ,T .. ,3-(. ____ .... _---' ______________ _ fJ 

115 

/',J 
+; 

ii</ ., 
91 
~ 

93 

:UNIF=35,6,TEM~·seo. 

:sts: :13-1-114 : :L 
• :r:,,,·i; • "1G•3•1J/H, :L, 

: 525: -2-0· 
I ; :-~ft.----~ • • • o 

Pd',: :11-& :L 

85 
a 
1;7 

eq 

:~~,~: :B-3 : : :wLT : 91 
..I • • • • • • 

:s&;;:•3•'i•5/lt, : : : : : '13 
--------1-'ji.-'rt---+-- " ' • . -~-G-Itl-r-W-€--1-~~8 • • 4f 4-------------.. 

9'i .. . ; ~F,Ji: - i - ~ : : :L : : '1~ 
-HJ 
97 : 'J 7 5: :i-3-11/16 :klGJO,~El&Hl=34~. 97 
q.,,, 
99 :"1(15:-~<-5•5/16 : : : : : ~q 

1 I I I I ( -hH--+-J---t- • • 1-', llJ , w E l G h T LJ 9 8 • : 1 l.l-LJ----------------fl 
101 : ;, 15: - t - 3 : : :L_ : : 101 
t+-? 
1 CS ; t,,'1); •IJ-6 :L 103 
t-t,-4 

luS : 0 iO: :-11-0 :L tOS 
-------------~---~~--------~--- -- ·- - --- -------------------------------------------------ft.,9! .. !!U!L• ~-~P-~-~-=-~-"-----------------------

-~•~~-----• • -------------------



~VNAFLf.ll 

:1 :4 :1 :10 :13 

Lfr.E. :Hl':L!:t€:Fr, IFJ I ·)(LTA )( 
~.urH~E~ : : t<O.: 

101, 

1 (11\ ,, 
I 1 r; 
ttt 
112 

:1,.•l':,:t:,•O 

: 642: 
~t 
: 65'j: 
~ 
: ,',I, 5: 

114 : : : :&7S:9•0 

llb : : : :oij5:q-u 
l 17 I • : : b 'Hi :---t--ti-
tlA : : : :&~~:q~Q 

11 'I 

IiPUl ~ATA - (CAhO IMAGES) 

: ?'5 ::37 :49 : E,Q 

dtUA Y DELTA Z RAIHUS AEHJIT l!H~,&L DATA 

:-11-q . i,. e . ;SH . 
:-6-3 : :WLT 
; "'=•3 . ;TE••P=!!80 • 

: :-1-5-3/6 :L 
I 2 9 S/8 ' 2 q SIi! •L . 
: : : : . . . . . . 

:S1F=2.'I 
18lF-2.o 
:OD=a.&25,wT=.322, n,• u-es,11 

PAGE 

~ 
NUM13ER 

10& 

108 

11 0 
H-1-
112 

114 

116 
H 
118 

. -: . . .... -
. . 

i::-'----•·· \ i 
4 

:•2•10-5/16 . :L . 
1Q-r, :L 

:7C,o:9.•o : : • : 121 
- ,. I : I I 7-+,-5-1. : L : _____________ _ -------r,.u . ; 123 1.-! t 
n 

:-6•0-3/16 : :L . . . ;L • 
.... 
s 123 

:-2•11•3/A . :L :H.11P=580. . t25 : : :b85!73v: 125 
• - ii~-& . . . 

:•t,•0•3/lh . . ___ •L : : 127 . . • • l-c:!'1--------------
-~=10.1s,w1=.3&5, 129 : : :o5'i:11uo:i-11.-112 : : :L :uo 

• I 'b" l I: - h. a, IE tll:"! • Z 0 
:-9-1) . :L . _. ; L : : 130 

·1-0-5,qr, . . . . -3---------------- :RIG1U,WEIGH1=398, 132 : : : :a20: : :1-1-1111& : --··· -----· · ·-
------ 5~ • I : H ~ t-------.;.• -------..e---H-----.-1.---- . 

114 : : : :l)'j: :-1-11-112 134 

1 j h : " ;, C : ii 'J : 136 
------+~ 7 : .~ .:.....b-.-~-',- • • • • • • • 

l3r. :A•'C:d'n: 138 
--------+.3-!t--;-,.-+.;..C-.;-.¼5-. ., • • • • 

ltHl :1-r.C:105: 1QO 

111? :Ar.C:745: 1112 
-------i . .,,..3 : .1 r C--: c: • • • • • • • • 

ll.lU ;A:,C:575: : 1 • 5ij :-1.32 1 QI! 

------------~--------·------------ ----- ------------ • -----------------------------------------~-!II'~-



, :=:::~----r~-==------,-~ 
! 

~=--·· ;..:.::..- ~--, - ~.". -~ ~~ --- - \ '""" . 
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nYMt.FLtX PAGE 5 

I ·lt't1r ll4TA - (CAk0 11',AGE;;) 

:1 :4 :1 :tn :1~ : 2') :31 :49 :bO 

• • · • RABIUS • AO~lTIUNAl GATA : LINE ------tL-:tf.,.,,t(--rl,T,YP-tt:BttFH,-,HA: DELTII X I Dr.LI,, y • 1-JELTA z " : : NUMl:lER 
t~UhHE:.R : :~.L.: : : : : : • 

1 /j '5 :,ou:t?':l:F :k JG!() 145 
I Oij •,(/Jo. 1 3 v. f+H-1:, 
I ,n :;i AU: l.; r;: :r11,,lil 147 
1 11 Pl : " ~ iJ :-1-t,y. ftrW, 
1 «Y :Kt,t:,:11v: :rtIGIO 14q 
t 5'J : 1c A .i :-rrrt f-+H-1, 
I 'i 1 :t'(Au:tfi5: 1':H :,q;,10 : . . . . 
1 'ii' I A 1• : i (11,. f4+.;,. 
1 ', "S : "Ali:,:. l ',: :F< FilD 153 

ll I" ,;.t;tcr.H ~f 
l 'JS :HAL•:i:'35: :,qr.;iD 155 
1':l. I • ~ ... • . • • So---------------=~t·,19 
1:,7 :t..:Au:c:~o: ::nc;rn 157 

lj • I.ti, J ~ 
I '.J~ : :1 A J: 1'i2: :rqGID 15q 

,,() 111,HH-± ~ 
1 f:, 1 :r<AiJ:37'.l: :f<!Glll 1 b 1 - l 'J t~ I rti• t-+~ ¼-G-!4 

i 1 ' 'it t:>- ;f<A[):51,r,:•1 :i<I::i!I) 1&3 
~ <a I 1' ~ 

\ /., '= !HA~>:~PU: :1; I'HD 1&5 
(:,/, : 1,l-i,H,'f!t 1-G • • • • 6.0----------------~ 

rr; l lJ ; : : : 1 b 1 :rq 
e :0- . . . . 

: 133-5 :-1--ii•S/8 :-15•3 : : : 1b9 : - 1 -- -
Hit'... . l §,, ~4 . I§• 

111 :ccc:3r.~: : 21-1, :-1-1 :-0-11 171 
-------1-1-,>---H:-&~1~----1-,;~ . ' . . . 2-------------

173 :ccc: 7':): : (!h•9 :-0-~1 :~3-0 17 3 
------H4--JGf:C-t-~I l --c~. q :3?-2 • 53-'' 

175 :CCC:7c':l: :75.9 :•t•b•l/t; : 3•'1 175 
t 7-.~/H, . ~ 

177 :t~A•J: ~-35:,.,. : i, I G ! iJ 177 

179 : (JIJ I : : THf.RMi\L 179 ---------------~---- - - --- •••••••-••••••••••ewftwPPee•••eeewwe•••----..... •~•L•!IU•~•!U!•~•Ul•~•~•,._.•U•!L!!-~•L•,._.•~•ie.,,•'-----------------------

• . ! - • 4 ---.-·------------·--- - - - - .. ·- - - - - - - -



,, 
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« 

« 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~ : 
I 
I 
I 
I 

• 

• 
• 
... 
... 
« 

« 

« 

• 
« .. 
... .. 
... 
... 
« .. 
... 
... 
... 

.. .. 
« 

... 

• 
-:,: 
C ... ... 
7-
c( 

...I 
a. 
X 
w 

l: 
w ... 
"' • 
"' 
u, 

' .... 
0. .... 
a. 

w 
J: ,-

II. 
0 

tJ) 

z 
::I .... 
I-
u 
<: 

uJ 
I ,-

w 
:r 

"' 

z 
-" ,:, 
I 
J) 

n· ... 
z 
'..I.I 
:,:
o · .,.. 

.. ~: .. 
"' u.: 
u 
::r 
:::) . ... 
w 
I 
>-. 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I 
I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I 
I 
I I 
I • 
' I 
I I 
I I 
I I 
I I 
I I 
I I 
I 
I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

. 
U • I 
C I 
..J I 

I 
I 

- I 
I 
I 
I 
I 

a!' "' I\! 

l ] ""' ~ "" 

] ] j ' J 0 

1 
0 

1 
g 
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l)'!'liAFLD LijA~JNG • THtHMAL P•GE 33 

FIJfH:ES A,:[) Mldlt.'•P, UN AhCHIJi<S H,[J n:sTHAirns ltOl\llNlif:.0) 

EXPLA~Afnijy NUTtti 

T11F Fch<Ct.J A'•fl MUt,F.,1T:> tirilJ\lt! btLL~, /\lit THE ACTIONS OF THE l'IP!NG SYtiTEt4 

FOfcClfi (t-Ou'JOS) ~0Mel>T8 CFOl.il•l<OIJ-"'V-a+--------------
LDC. ------------------------~----------------- ------------------------------------------. c:sou------------

--------- --------- --------- --------- --------- --------- -~------- ---------
---------------------

_. 245F o. la~. e. l!I .. 
0 

-----~~:½--------+!'.-----'1~-------0~----1~~-------1+,------l""-o----~.i-..-----~~----------

--------.-.35-'--------------+l. SM1- • 5'14- ,.------t.-.------"• o~------------

--------Ht--------~ff-T----4-t+-------9-.~---4~~------g....-----v-.-------V-...-----v..----------

• • • • ·-·-. - - - - -·- = - - - - - - - -



,--~-'Jj.,,,_.,_-~,-_.IIIIL ...... ~-----.. ----~ -------/•-[)Yl,AFU-X L8A01Nb - T~EkNAL PAGE 34 

i.. FU ,ICES A i'I 11 M ll M r.1• TS ON A .t CH 1J k S A iJ O kc ST h Al NT S (CU I\ T l t.J U f IJ) 

' 
E>-PLAr-.ATO!lY 1·I1_11ES 

Tf1f FORCE:.; Al.fl :101;E.1JT:; SHl.l,,N iiELO_. ARI:. THE ACTIOI\& lJF THE PIPING S'l'5H.M 

_'i!C[S (PCIJll&S) ~DMENTS (FOOT•POU~9S) 
Loe. -----------------------------------·---------- ------------------- -S6LT~i~l 

--------- --------- --------- --------- --------~ ------·-· --------- ---------
" 
---------------------

--

• 



l _::__-__ -cr-r-t-.f 

_ _, 

~-~---~:~·r-T-"i<-'t--t:,-,-./-t,A«c. ·, 1 i1Gfl1_,t---r-·~...-t-H" ~-.-,-,.1 I~-C ._,,,~1-'0h, 1 n.N • I> --f-1 .... -A-f.--,.-....:----.11------'-- ✓ 

l)Y~Af'Lf)C LUADINb - THERMAL PAGE 35 

* * 
* I•l'Tli~llAL Ffhl.E.S, tHJJ,£~,l& A~il) 8ThE8S CALClfLATIO~·S • 

* ------------------------------------------------ • 

* * * * * * * * * * * * * * * * * * * * * * * * * * * 

T11E ~1Al(Jt 1 \JII SFl[SS OF 13,750, occu~a H PUH,f b!!S 

-----------------
Ct) THE FUNCES AND NOMENTS SHU~N bELOW AkE ~ITH REFEkENCE TU THE ELEfENT LOCAL AXES. 

(~) THE STkESSFS Show~ 6ELOW AAE CALCULATED IN ACOONDANCE ~ITH THE 
• 

PIPING CfJOE (INCLt.iOI1lG ALL MA~.DATOflY UPllATES) 

(3) A C••l FOLLO~lNG A STKESS VALUE INDICATES THE MAXlHUM STkESS FOk THIS LOADING CONDITION. 

( q) A *) FOLLO~ING A STMESS VALUE lNOlCATE5 A STRESS hlTHl~ 10 PEH CENT OF THE MAXIMUM, 

(5) ThE C1LU MnDULLS HAS ~EEN ~SEO !~ IHIS ANALYSIS • 

(&) THF STRESS 1~,E~SlFICATlOH FACTORS (Ae&KEVIATED AS S!F IN ThE TAaLE HtAOI~G BELOW) ARE 
---=.---------------~H-O·~ AT I c ALL v c ~ L c UL " r Eu A , o II F' ~ L H. •.1 111 "H- • ,l} :'i , E ui o • s, ~ I--l--l4S-----A-M}-----At..i1--l--SS-I..a~~.,_F--,.T-1.E~E-<ls.__ ________ _ 

(AS 5PECIFILALLY lrE~rIF!tU IN ,~1: lNPUT Ul:~CMl~TIU~ CF THE PlPJN& 5YSTtM). USER tNTERED -N 
il•'H·, l''H•'liJI· [Cl!T[N f:AllfJi-l~ PH l'"llit:Ei;i£t>Cla (lYEf:> [bll;bb·41 I Y CAI Cl·I AUD YAI l•fS, 

------------~-t----1c.+,..,1-----µ;~11,-c T, 8 l C r I [)l>I i·t [)[) IJL u a IS -4t-';..t..1,(:,;_1 ~Jµ~ .... ----+-T H~li~8---1-T.i.kc.tE....:J;..S~C ..... A1>.-1k1.-l.:t.-'~Ul.-"+--t~L->----------------,----------------------
Ui.L t :, s lhE SPECIFIC PIPV!G cnu1: Of-t lHE USEK EXl-'LlCllLY 

---------------~ftH;8;-"f--&--O-+;..i.+,-1"---.{at. • 11' Tl-ilS A'i••l~I--S--------Tt.t-----SJJ-UI..L-hl)____.f-f---$..li.C+-l---f--C:.----------------------------
~,rJlilJLU-', r:; IISl:0 Fu:~ TrlE bl-<MiCH ll:G Al kEDUCt'.D 
•11•ILET 6f'l1 u;T["J'1:t, lttk:;:li: •'£ l'lldTJf.If11 ·,JI•; H1 t:;'HlilSK 
THE EXACl SE(fl•lli t-ilJ')iJLu:; ls 11:.-;1:;(i ~ur~ ALL OIHlH l'OJ1,TS 0 

.. -- ~ -



,- --.- .. ---,-- r-.. , __ .. ----,-'-.----·~--~~ ------"- I 
' --. - . t-i:-c .. - ~ _.-t-¼f>· 'F-f-+, ~--· ~ ·•·· ~ •-· ~ __ .4-- -t}c. . --

.-X- ~.-
oYl,AFU:.IC LUAD!Nb • T~tR~AL PAGE 36 

lNTfijNAL FO~CE5, ~Q~tNTS AND S1R~55 CALCULATlOMS (CONTl!-oUEll) 

f 81 eEi; (f'fltJP.t,5) ,,&,,u fs {H1Pf•P8111'105J 811-' 

------------------- -----------------------------
.... _________ 

SECT ION . EXI-Al'-SION . 
.,Li lKJ I F.Llil LGt, "[,,t,L T 111,1 I' t'U, 1,E l:JLT Uf l·L.V,E Hi tJI/T•CF HtiEHJbt: 5 I af•li:li$ 
TYPF TYPE 1',(J. AXIAL SHi;.AK T OHS I Ll•·• bl:,N1)11;G 6ENllING f'LAH PLAI\E l !N (3) ) : PSI 

___._.._ __ -- - . - - . -.. . - -- ----- ·-------
ArH:HP -- 5 1435. 2229. 504?.. 20%. t:s&14. 1.00 1.co 2<i.qo . 5'122 • . . 

>- 10 11135. ?229. 50112. 2&llt, 0 1095&. 1.00 1.00 29 .c;o : 11955. 

>- ts 1435. 2229. 501.12. 2bB. 1zq..,. l. 00 1.00 29 .c;o . 3713. . 
>- 2(JN 1 u 35. 222'1. 5042. 2&13. 1728. 2.&1 2 .E: 1 29 .<iO : &205. 

flb;!) • ( ?OM 10()'1. 2451. 3159. 2080, 2817. 2.61 2 • E: 1 29.<,0 : qcno. 

>- 2oF B. 2!>51. 1050. 809. 225b. 2.61 2.cl 2c;; .qo . 2739 • . 
5-1-tt--- . 

>· 22r-. fl. 2651. 1058. 2619. 2330. 2.61 2.61 2CJ.CJO : 382"1. 

bE"lfJ ·( ?2M l'.JH,. 2135. 2921. 1.1592. 21&6. 2 .t, 1 2.61 29 .c;;o . 6123. . 
>- 22F 2229. 1 lJ 35 • 1q23. 5415. 736. 2.61 ~.bl 2s.so : 71 Sb• 

8R pT -- 25 2229. 1Q35. 1na. 321l7. 5429. l.CJ7 1 • c;7 29.90 . 5963. . ... 
W t3r{ pT -- 25 1'.Sf-)4. 1H7. 22f.3. &Olli!• 1817. t.97 1 • 'i 7 29 .qo . 5,295. . 

~ 

>- 30N 1361.1. 1;n7. 2263. HHS. 41lll0o 2 .fl l 2 • b 1 29.90 . SSH. . 
ljtNri • ( 31JM 9811. 1314 • 1203. l llOI.I • 3929. 2.61 2.61 2CJ .90 : ll540o 

>- 30f- 33. 16 £111 • 3294. 210. 1111. 2.H 2•61 29.90 . 3b42. . 
>- 3?,N 3-i • 11, 44 • 32'1'1. dlle. 2771.1. 2obl 2 • 6 1 2<; .c;;o : 45%. 

f1Er,!) •< 3;>M 625. 1520. 4790. 1711 • 630. 2. b 1 2.cl 29.<;0 . 5388. . 
>· 32F 917. 13611. llll79. 2075. · 1589. 2.61 2.E:1 29.c;O . 5421. . 
>· 35 917. 1364. 447'1. 2157, 11.l22. 1.no 1.co · 29.90 : 21211 • 

~ 
>- IJ(j 917. 1364 • 447'1. 2210. 4059. 1.00 1.co 29.90 . 2583. . 

AtlCI-JP -- 45 q I I. ! 3h11 • 4'-179. 2249. 5&8&. 1.n(l 1 .c; u 29.c;O . 301.12 • . 
-.Jp pT -- 2'.J 51 l:l • e.~s. 3611. 92'll. 1 !:l60. 1 • q7 1. <; 7 2<i.90 . 8008. . .. 
IHI pT -- '50 518. /165. 3611. 1733. ll!:1,24. 1 • <i 7 1 o 1'7 2CJ.CJO . 4952 • . 



-------
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INTE,;:aL FQl'!CE.5, NOHENTS ANO 3TH~55 CALCULATIONS (COr.Tlhlif:.ll) 

f 611eE 5 (i'lll:H I:,~} ~•!:!,~Ettl 5 {Ft!!H P n1,~101H &IF 

------------------- ----------------------------- ------------ SECTI0!-1 . EXPANSION ; . 
l"O !Fl I fcEI LCJe. ,:[ 5Utl A"l l"I FU.i E lli:Jl Of PU,~1E H l:illl Cl- t40DbLbli ' 5Twi55 
fvPF TVPI:: r, u • AA!AL SH[AH Tl.lR5lllN bt:.r,ur,~G fl£NlJ!•~G l'LANc PLAI\E ( IN (3) } : PSI 

------- - - w - - - - -- ----- ----- -------- . 
-----------. 

tlfl pT -- 50 518. ,, 65. 3h1lo 1733. 4~24. 1 .•H 1. 1n 21l.90 . ll'i52 • . . 
'3R pT -- 51.i '137. 519. 3':i'iO. 3271. 4317 • 1.'H l .c,7 2c,,qo . 5131. . 

)• 1110N 1137 • 579. 35'30, 3583. 223, 2.'11 c.~l 29.CJO : 5.:S07 • . 
dEtiO • ( l llu~1 337 • E,43. 2908. 3il5B. 1870. 2,61 c:,tl 29,90 : 5112. . 

>· 140F 110. 725. 91H:i, 3087, 28&7. 2,61 2 .61 2'1 ,CJO : 45111. . 
>· 1 '.iON ~o. 725. 946, 2'1. 1179. 2.&1 2 • f: 1 2Cj,CJQ : 1581. . 

bEl,D • ( 1501" 337. E,113 • 377. 3112. 2014. 2,61 2.61 2c,,qo : 217\, . 
>• 15uF 1137 • S79. 1902. 111;,1. 16&8. 2.61 2 .E: 1 2q,90 . 269G, : . . 
>- 155N 437, 579. 1902. 1927. 11119 • 2. fl 1 2.61 29,90 . 28b9, . . 

8£1,0 • ( 15511 7 18 • ice. 1042. 2211-1. lb27. 2 ·" 1 2 .E:1 29,90 . 3123. . . ... >• 155F 57F1 0 439. 1100. 21 C'I • 1852. 2 ,f, 1 2 .E: 1 2<i,90 . 2960, ... . . 
>- 1 f,,Q 578. 43q, 400, 793. 17"33. 1.00 1.co 29,90 : 7B1. r . 
>· lbS 578. so. 400. 2b5, 1011. 1.00 1.co zq,CJO : 451. . . 
>- 1 H• 57 tl. 76, 1100. 29b • 262. 1.00 1.00 29,CJO . 225. . . 
>- 172 · 57 R • 7 b • 400. 932. tl94. 1.00 1.cc 29,'30 : 1153, . 
)• 175N 578. 53, 400. 915. 514. 2.&1 2.61 29.90 : 1174, . 

BEtilJ - ( 175M 3811. 1135. t,f, 1. t,72. 11&. 2,61 2 .t: 1 29,CJO : 992 • . 
>• 175F 35. 579. ':,t, 3. .:SSC• 148, 2.&1 2.61 29.CjQ . 710. . . 

BEriD •l 111()11 3. 561. 50':i. 302. e. 2,bl 2.61 2q • CJO . bl& • . . 
>· Ill CF 110 • 5 7c,. 57':i. 25ile 159. 2,61 2•61 29,90 : b18, . 
>· lhS 40, Sl<t, '.375. 2. 11350. 1.00 1.00 29,90 . l 7 t, 1, . 

T;.; 

>· 1 •rnr-. 40. 5 7"'. 575, 11591, l • 2 • t, 1 2 .t: 1 2q.q(, . 11837 • . 

- -·- , .. .. - - - - I iiill 
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r)YMAFLE.K LUAOING - THEkKAL PAGE 3l:I 

PiTERt•AL Ff)i<CE.S, i1Q>lt.l1TS ANO STRESS CALCULATIO,'lS CCUl'I.Tl"lJEO) . - .. . -
F 8iiEt: 5 E l'fHl'•l:J6} 1;p,,E,H6 (Fl:Hll •fJ!:il;IHJS} Slf 

-----------·------- ----------------------------- ------------ SECT ION : EXPAt;S ION 
l'[)JK1 T [t[.1 L1JE • 1,U,11tT.H,T I'i Pbl,11& titll QF ilb O,i H !;4LJ1-lif'. l"Q01,obldS . ~Th<US 

TYr>F TYPE r. [j. AXIAL S~EAk TtJf-<:iIOr, bE NlJ I 1,G t:;(NlJING l'L/INE PlAt-,E ( IN (3) ) . Pl>I . 
------- - ....... ··-- .... -- . -- -- - --------- --- - ----- -------- : ---·-----· )• 190N !IC• 57d, ':17 5 • 11591 • 1. 2,61 2,61 29,<lO . 41;37, . 

oEND -( 1 '101'1 437, 3/cl l • 40& • 506/l, 408, 2,61 2 .t: 1 29,90 . 5352. : . 
>• 190F 578. 40, 3. 52&4. 578, 2,61 2,61 29,90 : 553&, 

>- 195N 578. 110. 3. 4 7117 • &15, 2,61 2.61 29.90 . S(JC4, . 
BE 1W • ( 1 q511 3 ii 1 • 437. 11)8. 4500, 43'j, 2,61 2.~1 29.90 . 4749, . 

>• 195F 40. 578. b19, 3975. 1. 2,61 2 • E: 1 29,<lO : 4205. 
r 

>- 2r.<i 40. 579. 619, 2. 3734. 1.00 1.co 2<l,<JO : 1519. 

>• 20'.:,N 110 • S79, b19, 234. 457. 2,Eil 2 ,6 l 29.90 . !)41. . 
BENO •C 20SM 51. 576, 972. 248, 397. 2. t, 1 2,tl 2i;,90 : 1128. 

>• 2V::iF 33. S79, 1 H,<J. 22s. 104, 2.61 2. I: 1 29 .c;o : 1260. 

- OEND •( 210M 3/lf,, Q34. 979. E,?7. 710, 2,bl 2.1:1 29,CJ0 : l'-124, CJI 

>• 2tr,F 5711. s1. 17b, IH,7 • 1229. 2,61 2,61 2q.qo . 15113 • : . 
>- 215 578. 78. 17&. 883. 1249. 1.00 1.co 29.90 : bltl, : 

'f-R--( 
>- 22v 578. 78. 17b, 402. 2005. 1.00 1.00 29.90 : 824, 

'iR pT -- 225 57 i,. II 1 • 17b, 347. 2210. 2 • 40 2,40 29.90 . 21blo . 
8~ :,T -- 225 350. 3r,1. bb1, 703, 49511, 2.40 2.40 29 0 <JO . 48<l0, . 

'H 
>· 230 350. 367, bb7, 545. 4507, 2.00 2.co lb,61 . 65<l<l, . 
>- 235 350. 3b 7 • 867 • 742. 1>59. 1.00 1. co 1(,.81 . 1020. . 
)• 2t1QN 350. 347. 667. 1191. ll042. 2 .1111 2,411 1b•61 : 7490. 

l:JEND -( ~IIQM 225. 1139. 3':17 2. 131 b • 2490. 2 • 4ll 2,44 lb,81 . 7920 • . 
)- i'.lll)F 32. 492, 43db, ~21. 1573. 2,114 2. ti 4 1&,81 . 8166. . 

BE•iD -( 24511 2?.?.. Q40. 1131.,. 2&7. 1743 • 2,114 2. '"' lb.81 : &120. 
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-
n•n,AFLEX Ll1ADING • I HEl-<t1 AL PAGE 39 

fr!TEar,AL FrJ~CES, 11(l~t:NfS Al,D 5TRt.::i;, CALCULATllJt-15 (COI\T H,lJEO) 

~ 8tlel:fi f. Pfl i:J!• f.j .S 3 i18IiE.1i'l't, ( F 1,.H •l1 btJ~I El 6} SlJi 

------------------- -----------~----------------- ------------ SECTION . EXPANSION . 
l'Jl•!T FtE 1l t9C. l,Etii!tTA'·f Ii' Pb/· t OllT 91'•1-'bO.lla H blilT•t;;~ 1-'~(HJL.b:S . STlrfi~S 
fYPF TYPE NO. AXIAL !>HEAR ftJl{tiIU:1 fif:.NIJI1,:G BE ;·JO I t~G PLANE PLAI\E ( Ii'l (3) ) : PSI ---- - - ------ ----- ----- _........._. __ . ---ti!!----

HtllU •( 211~M 222. /J 4 v. 4317. 26 7 • 111n. 
2 • ''" 

2.i.11 lb• /I 1 : 8120. . 
>· 21-SF 3/Jb • 351. 1923. lU]. 4038. 2. <Ill 2.44 1b.61 ; 77'11. . 
>• cSON 3,11, • II 1 <I• 1923. 2401. 160 2.44 2 .114 16.81 . 5355 • . . 

t1E1tO •( 250~1 "() 1 • 31-; 1 • l ll~l 1. 245b. 1123. 2.44 2.1111 lb.el : 5337. . 
>• 250f i:'.21 • IJ'l2. 33 11. 2271,. 1575. 2.411 2.44 1o•81 : 4t-52. . 
>• 2'.:iSN 221 • 492 • 334. b67, 160!1 • 2,44 2.114 tb.dl : 3228. : 

bEr,IJ •( 255M 401. 3fi 1 • 1001. 104.,. 1618. 2.44 2 .ll4 16.81 . 3760 • : . . 
>• 255F 3111,. II 1 ll • 1 "5!1 • 'i'll. 684. 2.44 2.11" 16.81 : 39c;i7 • . 
)• 260 3116. 381. 1954. 1220. 4182. 1.00 1.00 11:i.~1 : 340&. 

5--ffi . 
/!.tJCH 0 -- 21,5 34&. 3e1. 19511 • 591.l. 8379. 1.00 1.co 1b•61 . 6157, . . -m ;iR pT -- a5 l 33. 448 • 2743. 1osu. n'H • 2.110 2.110 11,. I! 1 . 517 0 • . . 

)• 270N 133. 448. 2743. 30!) • lc79, 2.11a 2.!14 lb,81 : 52%. . 
BE1;rj • ~ 27vM 179. 432. 2'111- b. 874. 2 • 114 2.1111 H,.B 1 . 5291. . . 

>• 27UF 38&. 2611. 1507. 213. 251S. 2 .114 2oll4 16.81 . S 11 ti, . . 
>- 275t; 386. 21-4 • 1S07, 1,736. 110. 2,44 2.41l 1b•81 . 401C. . . 

BEt!D •( 27511 367. 2<;0 • 1210. 171'1. 82&. 2 .411 2.114 16.81 . 3933, ; . . 
>• 27SF 133. 11118 • 3H. 14{<'5. 127<). 2.44 2.t!4 lo.81 . 3402, . . 
>• 2/lON 133. 448. 33'1. 201 '1, 795. 2.44 2.44 1 n. c! 1 . :Sc23, . . 

BEf;D • ( 211Cl1 367. 2%. 390. 2253. %3. CO IJ4 2 • 114 t t,.81 . 11319, . . 
>· 21\()f" 3111,. 2b 4 • 102.5. 2272. 5b7. 2.44 2.1111 1b.81 . '111'1'1. . . 
>- 285 31H,. 24-7. 102:s. f.jl~S. 28'5u. \.Oo 1,CO 1 6 • e 1 : 2265. 

,,f~ 

ANC •tl'l -- c:90 3~6. 2'i 7 • 1023. 116 !J • 55fl9. 1.00 1.co 16.81 . 11070. . 

• - - - ... .. ... - - - • .. - - iii i I 



r- --- -- --· -. L-b 
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ovr,AFLEX 

,. t) I ~l ' E L C.. 
TvPr TYPE ---------A•H:1-1.i 

AtlC1-1Q 

t:-ee. 
1,0 • 

2% 

305 

>· .510 

>· 315 

>- 320 

>- 3?.5 

... _ ... -.. --- ------------------------- ---------1--- -·-------P+-B . ~ -- ,-+,-1-1 -++I-I ~ . • ~ . ·~ ..,.__ --g_ -A--f ~ --,,· .-

ltl Ai) J t;b • Tl':tkMAL 

ltHE..CMAL FiJ!<CES, ll(Jllt1ns At.0 &1:.t.::,5 CALCIJLATIONS (COf'iTI"IJEIJ) 

~ 1:u;,E1H.; (FUO f •l'OU~•DS) &-1-F-

----~---------~-------------- ------------fl ru.: E f:lljT flf Pb.O,E H 1:JYl CF 
St.CTI Uri 
1>16,li~Lb8 

PAGE 110 

EXf'ANSION 
liT~li:ia 

A~IAL 

3/H,. 

itf.6 1 -L I A'• f 
<irlEA~ 

257 • 
. ---~~~;;----;· ----

T r_lt; S HHl ~ t.:,U 1 t,G bl:. NO I i~G PL ANf 1-'L Al, E 

102.5. 1164 • 55Aq. 1.00 1 • C Ci 

( IN (3) ) 

1 b • IJ 1 

PS I : 

11010. 

.55 7 • l!>b. 5/lb • 1110 • lj(llj. 1.00 1.00 1b•81 5111. 

. 557 • 166. 5AI, • 111. 157. 1 • 00 1.co lb• 81 1133. 

357. 166. !,E,6. 1112. 111 • 1.00 1.co 16.81 q3e. 

357. 166. 5136, l'H• 207. 1.00 1.co 1&.81 ll66o 

.357. 166 • 580. 319. 417. 1.00 1.co 16,81 5o2. 
-------5--f • • 

-.... 

UR pT 

>• BSN 

BENr1 • ( 335M 

-ftt-<>• .535F 

)• 340N 

oEr.O •C 340M 

>- 3i10F 

>• 350N 

uE.1,D •( 350t1 

>· 350F 

>- 352 

>- .555 

>- 360 

>- 365f~ 

df.ND • ( 3'1~M 

>• 3h~F 

.Hv 

357. 

,rn2. 

211. 

211. 

251. 

l 4j. 

143. 

354. 

3'il. 

3c; 7 • 

357. 

357. 

357. 

j51J. 

111.3 • 

l ll 3 • 

251.>o 5iib • 4f.5 • 

17 7 • 101.l. 510. 

385. bll• 319. 

3115. 811. 960. 

36(). 858. 999. 

/J 1 !, • o l 1 • 692. 

I.I 15. 611 • \525. 

260, 692. 1735. 

256. 492. 1739. 

25b. 492. 347. 

26 3 • 492. 1585. 

353. 492. 3v16. 

353, 492. 1 h'l'1 • 

35b. 2no. 1695. 

/JI' 1 • 31:,4/l, Ill 32 • 

11/l 1. 3f>4fl. 11 H, 

668. 2.'14 2.1111 1&.81 1746 • 

986. 2.ll4 2.1111 16.61 191.14. 

730. 2 .41.1 2.44 lb.Bl 1979. . . 
i:!54. 2 .41.1 2.44 16 .a 1 2232. 

14c. 
2 ·"" 

2.44 16.81 230&. 

454. 2.41j 2.114 16.81 20111 • 

280. 2.4(1 2.u4 1t,•81 2qo1, 

84. '2. I.II.I 2.4ll 16.61 325&. 

399. 2.44 2 • If 4 lf, .81 3221. 

1703. 1.00 1.00 lb.Ill 1289. 

4'H• 1.00 1.co 1&.61 12iU • 

1597. 2.00 2.co lb,81 4923. 

32/J 5 • 2.61 c! •bl 29.90 38Edo 

2232. 2 .ti 1 2.cl 29.90 4112. 

8tl. 2.1>1 2.tl 29.<JO (1098 • 

141. 1.97 1 • ',7 29.90 3030. 

-
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IJ'fNAFLt.X LUADJNG • lHtRMAL PAGE 141 

J.t1fEtHJAL Fnt<CES, MOMt~TS ANIJ ST~ESS CALCULATIONS (CONTINUECJ) 

I E'tH'.ES (f'At,111::S 3 lltll:t:IH5 (Fllll'l .. PIJt,!,So) SIF 

------------------- -------~--------------------- ------------ SECTION : EXPAhSION 

.. ! I I '", (t[f, Lfie. r (Jt:1_1,.1,r Ii, Pl:,\ 'If. 01:ll er 11 1:Jo •tE 1• r,HH•6F "19f-JbLl:li . iTWli.U ' 
hPr TYf'£ ;-;{.I. AXIAL Shl:IIR TllR!:i I Ul·1 BENOil'.G IH.IJiilNC !'LP.NI:. PLAI\E ( I/Ii (3) ) : PSI 

----..-..-;;------- ..... -------- . 
----------' 

dR pT -- 370 l 113. II ll l • 3b lit>• 117Y. 1 1'1. 1.97 1.c,1 29.<iO s 3030. . 
tlR pT -- 37(J ls:lf,. 511. 318~. 1E>l5. 102. 1.97 1.n 29 .<Jo : 21J77. 

~ 

)• 375N l ll t> • 511. 3lh9. 1927. 885. 2.61 2 .E: 1 29 .c:;u . 110011. . 
BE•1D •C 37~M 4(13 • 3H,. 2976. 2211(). 1401. 2.61 2.&1 2q.cio : 11165 • 

>• 375F 441. 318. 1200. 2247. 266&. 2.&1 2.61 29.<JO . 4011, . . 
>- 37(-, 4 a 1. ~111. 1208. 261i2. 2115. 2.00 2.co 1&.81 : 5174, 

l 
>· 37& 11111 • 242. 12(11,. 10%, 529. 1.00 1.00 1 & • 61 . 11811, . . 
>- 379 /~ 41 • 373. 1208. 359. 2153. 1.00 1.co 1&.81 I 1781 , . 
)• 360N qa1. 373. 12n1,. 2200. 440. 2.114 2. q 4 lb.cl : 4113&. . 

l.lEIJO_•( 3/IOM <1113 • 310. 1260 • no2. 315. 2 .a4 2o4ll 16.81 : 4l-lSO, -- >• 380F 1 fib, 5117. 763. l CJ 114 • 885. 2 .1111 2.411 lb.81 . 3949. CD . . 
>• 39CN 1~6. 5117 • 763, 906. sou. 2.11t1 2.44 16.81 : 2239, 

HE IJ{J .. ( 39011 360. 452. 1022. 1080, 1 ?.b • 2,44 c?.44 16.81 . 2':199, . . 
>• 3%F .323 • l,l79. 9111 • l 01111. 322. 2. 44 2 • 411 16.81 . 2511. . 
>- 3CJ5t, 323. ,179 • '1111 • 36t,. 711b • 2.44 2.114 16.81 . 2197. . 

t:1ErJO •C 3CJSM sao, 203. 192. 60:.S. 1062. 2.114 2.a4 l&.81 . 2153 • . . 
>- 395F 4111 • 373. 561, 504. 756. 2 • 1111 2.114 1&,81 . ldSa. • . 
>· 110'.:, 1.141. • 2Gb. '::ih 1 • 3116. 431. 1.ou 1. co H,.a l . 5&2. . 

P-¼-1-0--
>- 1107 "'' 1 • 2C:6. 56 l, 214. 159. 1.00 1.co 1(:,.111 : 11113 • 

-i¾ . 
)• llfl'1 441. 2Ct, • 56 I, 154. 36. 1.00 1.00 1&.81 . 1116 • . . 
>- ti 1 Q 41, 1. 2<.1,. '::ih l, 15. 311 • 1.00 1.co lo.et . 458, . 

l;;.c-( 
AMf:HQ •• II 1 '::, ,~ 111 , ;>(;t,. ',!, 1 • 195. bll2. 1.00 1, C 0 lb.cl : 64&, 

---• . • - - - ..... , ... - - .. - - - ·- - ·-
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O yr1AFLE )( L~AUING - T~EWhAL PAGE 42 

lNTE:1-i!.AL F(tiiCES, MQ~EN15 A~O &1~1:.S~ CALCULATIONS (COI\TlM.itO) 

l :, O,•t:!111 flS} 1111.;U;'f;; lF811l•PH~il<llS} SI~ 

-----------------·- ----------------------------- ------------ StCT ION : E XPANS IOt~ 
••o MT Et[II LPE. ii{ bl.-L -r,._,T Ir l'L:~' E tlbT 8F 11 L ~1-16 H b i,ll •H MQl,Hjb,l;$ . liTt<f:iS 
hPF TYPE. r-;o. AqAL St,(AI-< Turtl:>lON bi:.N(JH,G Ht::MJ 1 ,~G f'U.r-.1:. PLAI\E ( IN 0) ) : PSI 

------- ---•• 
., . ---- ----- ----------

llt·lCH"' -- 415 1~41. ?.Gb • 561. 195. 682. 1.00 1.co 16 • ti 1 : t:>46 • 

1:1~ pT -- 50 478. ':ill.3 • 706. 500£1. 1231lo 1.97 1.•n 29.90 : 41101:1 • 

>- 135 1-l7 p,. S<l :s. 706. 2639. 3635. 2.40 2 .1.10 29.C,0 . 41494 • . . 
>- 130 47d. Sll3. 7 Ot, • 3531. 110&5. 1.00 1.00 29.«,0 . 21H. . 
>- 1251-1 478. 34/l • 706. 1:1663. 221. 2.61 2 • f: 1 29.90 : 9298. 

!:lE:,n - ( 125M 541. 2ll0o 415. 8941. 481. 2.61 2.61 29.90 : 9371. 

>• 125F 21:!b • s11. 2b • 8b23. 11S9. 2.61 2.61 29.90 . 9028. . 
>· 1?.0 2%. 479. 26. 54. 972. 1.00 1.co 29.90 : 3'H. 

)• 111:lN 21\1,. 1479. 2bo :Sll4o 6541. 2.bl 2 .f: l 29.90 . bllll7 0 . 
!JENO•( lldM 220. 513. 4~ 18. 2b 1 • 5029. 2.61 2.61 29.C,0 : 7286. .. .. >• llflf 25. 557. 7139. 17. 572. 2.bl 2.61 29.90 . 71186 • . 

CD 
. . 

HR pT •• I 15 25. 557. 7139. 1471:1 • ':J2bo 1.97 1 .c, 7 29.90 : 5772. 

!jq pT -- 115 15'5.3. 4119 • 3005. 11102 • 10514. 1 • 1n 1. c;7 29.90 I 8706. 
frt-·' 

>• 1\0N 1553. 4(19. 30(15. 11056. 2011. 2.61 2. 6 \ 29.90 I 12172. 

bE'i0 - ( 11 ur-< 1291:1. gf,3. 3717. 10731!. 352. 2.01 . 2.61 29,90 . 111:185. . 
>• 11 OF 2113. 1592. 25Ci7. 9469. 2569. 2.bl 2.61 29 .c,o . 10586. . 
>- 105 2113. 15g2. 2':J07 • 11102. 4277. 1.00 1.00 29.90 : 20&7. 

>- 100 2113. 1592. 2507. 830. 1729. 1.oc 1.co 29 .90 : 1267. 

>- 95 ?.83. 1S'i2. 2507. 3~5. 341. 1.00 1.co 29.90 : 1021:,. 

>- ClO 2113. 1592, 2':>01 • 2013. 21189. 2.01 2.61 29.«,0 : 4005. 

UENO -( 85M 41J7. I '5 'j LI• 431)4. LI 12 • 1043. 2.61 2 • ti 1 29.90 . 
ti', 13 • . 

>- ASF 349. 15 71:1 • 41:)30. 2'l0. S61>0 2.61 2.61 29 .90 : 5093. 
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oYt,AfLtx LUAQlhG • ThthMAL f'AGE q3 

l'•TE:.fWAL f'0NC£5, MOMEhf5 A,._n STNESS CALC~L4Tl0N5 (COhll"'UEU) 

FIA€E'5 f Pf:•tJf. '35:1 ~HJ:11::ill:, EFEHH J.< 

----------·-------- ----------------------------- -----------· StCTIOJI< . EXPANSIO,._ . 
f1 J!FiT f.tlfl LtlCa 1oi.:,tt TA,. T 111 PL~• b fJbl 1,i;:-i'b,til la H IHIT•C" t:'tlHHJl 6 S . lilrlf$S 
fypi, TYPE r,O • AX !AL :=;h(:/111 T IJli 5 l(Jl1 ilt Nu I !JG tiE !~LI I ilG f'L t.t,t. PLAr,F. C IN (j) ) : PSI 

-------.;;--------• - • sr --- - - - - .. -- ---- -- ------ ----- ----- -------- . ____ ....._I . 
>- flSF 3119. IS7d. 4o3'J. 290. 56b. 2.61 2.61 29.'10 : 50'13. 

>- ec,, 2<#o'f0j<IQ; e.e25. : ll/l3vo 3122. 363. 2,61 2. fl 1 

otNO •( Jl(IM 13115 • IJ<;7. 3 7 'IIJ, 4367. 26<J5. 2.61 2,61 29,<JO . 6759. . 
>· PCF 15':ii. 4119. 73&. 4627. 4476. 2, f:. l 2 .f: 1 29.<JO . &7711. . . 

ANCHP -- 75 1553. II tl9 • 7 3i>, 4511 •. IH82, 1.00 1.co 29.'iO . 25111. . . 
i;,:i pT -- 370 FM. 503. 842. t136. 6637. 1.97 1. <i7 29,90 : 5451. . 

>•· 505N 798. 1111, 0112. 7 249 • 46&. 2.61 2 ,f: 1 29,<JO . 7&ttS • . 
t1Er,O • ( 5CSM 135(!. 225. 250. 7939. CJ62 • 2.61 2,61 2q ,qo . 83&tt. . . 

>· snsF 11 I l • 7'19. 519. 7 blJli, 895. 2,61 2,61 29.90 : 1:1059. . 
>· 51 IJ 111 1 , 799. 519, 1011. 54tt5. 2,110 2 .£10 29,<;0 . 5357, . ... ST 

~ >• S15N 1111. 7CJ9. 519. tl017. 1510. 2.61 2.61 29.90 . 115 I 9, . 
BEt,O • ( 51 'SM 1.SSO, 225. 716. IJ 3 U:,. 1472. 2,61 2.bl 29 ,90 I lld26o 

>• 51'lF 79/S • 1111 • 1563. 3627. 57<!. 2, Ii 1 c .f: l 29,90 : 4172, 
6--H-( 

>- 5~(JtJ 1 CJ a. 1111, 15".S. 901. . 5054 • 2,hl 2,61 29.90 . Sb 10. . 
Rf.r,O • ( 5201'1 594. I 23.?. 501:16 • &46. 3451. 2.61 2.61 29.90 : t,IJ60. 

>• ':i2uF 112. 1361:l, b41J3, 44 • 175. 2,61 2,61 29,'iO . 6738, . . 
>· 525 42. 1360. t,IJ/J3. 656. b43. 1.00 l,CO 2<J.90 . 2bl2o . . 
>• 530N /J 2. nnt1, 1,443. s100. 3836. 2 •" l 2,61 2'1,90 : 941:10 • : 

tJEtJD • ( S30li !HS, 1099. 7560. 606b. 1131:1. 2,61 2 • E: 1 29.90 . 10203. . . 
>• 530F 1111. 7CJ9. 4633, b/J3b. 54115. 2,61 i:?.61 cCJ.'iO : 1<i158, . 
>• 53'iri 1 1 1 l • 7 qq. lltJ 3 3 • 6057. 1739. 2 .ti 1 2,t;l ?.CJ. c;o : 8302. 

oENO •( 535M 7 5;. 1 I 4 I. 4q4u. Sb!:$, 1483 • 2,bl 2 .t: 1 29,90 : 79b8, 

• - - - liiil 
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1 IIT EK r, AL F L1 k Cf: -i, :•u le.ti TS t,,~D STill::SS CALCULAT IO'iS (COI\Tll\UHl) -. . . -- - . 
£-t-',-<-t'-!ltJ'oilS J "18,1E::N'l'6 l 

------------------- ----------------------------- -·---------- SECrION . 1:XPAt-.:SlON . 
t ,) I q T EL E:.: u;e. :cL.11 1LfA'iF p; FL4•,f' Bl:11 OF l'LU ~ 11 (1l.ll •Cfi MUOl:ILLS : i fkli a 5 
TYP • Tf~E NO. /1,XJAL ;.',Hf:: Af, ru1-1::.1eiu bl::N[)JNG BE:Nli!NG PLAt.,E PLAIIE ( lN (3) ) . P5l . ______ ___.._ - ---- --

iJl:iiD •( 53::id 755. 1\1.il. 4940. 5613. 111a3. 2.&1 2 • t, 1 29.90 : 79&8. 

>• 53SF 112. 136bo 2737. 4bU,. 38.Sb, 2.01 2 • E: 1 29.'l0 : bl:!95. 

)• 540N 112. 1368. 2737. 2973. 1bl9. 2.bl 2.61 29 0 90 . 4550 • . 
tiE,iD • l S!J0M 755. 11'11• 498. 397v. 376';;. 2.61 2. E: l 29.90 . 5758. . 

>• s11c,F 111 l. 7qq. 2olbo 4413, 3735, 2,61 2,H 29,90 . 6fl34. : • 

BR pT -- 555 1111, 799. 2b I b • 9322, 4708. 1. 1n 1, 97 2'i ,c;o : 6!:102, 

HR pT -- 555 653. 1C47. 4!:194. tltl73. 300d. 1.•n 1 • 'l 7 29.90 . 82'10, . 
)• 56ON 853. 1047. 4':!'14 • 3080. 8135. 2.61 2 .t l 29.'lO : 102811. 

tlE,~D • ( 560H 675. 1170. 2123. 2857. 8080. 2,61 2.el 29.90 . 9230 • . 
) 00 56CF 101. 13117 • 683.S. 214v. 3291. 2.61 2.f:1 29 o'iO I 6231!. ... ST 

IIJ >· !:,E,11 101. 1347 • 6833. t OOE, • ... 269, 1.00 1.co 29.90 : 277Q. -
>• Sb5 ltll. 13Ll7o 6633. 1130 • 703, 2.61 2.bl 29 ,'lO · : 7277, 

BENO•( 56t-~1 675. 1110. 5710. 18117. 3413. 2,61 2.61 2'l .'lo : 7217. 

>• 5b!'-F 853. 1oa1. 200bo 2070. 5530, 2.61 2.E:t 29 ,'lO : &519. 

>• S70 853. 10111 • 2006. 3272. lHSO. 1.00 1.00 2c, .c;o . 1710. . 
ftt-&·l . 

A1,r.1-1Q -- 575 ll; 1047. 20Cioo 1910. 1718. t-;IA NIA NIA : 1-1/ A 

ijR pT -- !:155 ':JS• qo. 1111. 449. 391. 1 • q7 1 • 'i 7 29.90 . t17'l. . 
)• 6CON 55. 9(,. 114, 349. 497. 2.E,1 2 • Ii l 2 'l. q (i . E,IJ&. . 

dEtW • ( blJO•~ 5. 1 () b • 4'j,. 'c.77. 331. 2.61 2.61 29.'lO . &51:i. : . 
>- t,(J(jf 59. F, 8. 5~.S. 207. 29. 2obl 2.E:1 29.c;O . f,117 • . 
>• t,O'j 5q. Pa. 5,13. 12 l. /Ho 1.00 1.co 29.'lO : 2111. 

>- 611J 59. ti l:l. 5,1.s. 23/l • 3. 2 .E, 1 2.61 2'1.90 : &Sb, 
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oYNAFLE.< LUADIMG • THERMAL PAGE 4~ 

I ·.JEt<NAL FORCES, M0~EN1S A~O ST~tSS CALCULATIU~S (COI\Tit,,uEO) 

ES 0' f.i t:H":) 5 } MH!f•H5 (Ff:!l:JT•fll:li;JM:l&} SIF 

-----·------------- ----------------------------- ------------ St Cl ION : EXPANSION 
P'iJJNT Eth Loe. !,f'.fjl;tTAliT I I I Ii L ·" E BI IT b !lf JlbMlli p on-er: ~lHllibU$ . !il°'h~ I 

fypF TYPt NO. AXIAL Sh(AH TOI~:; I lit, b I:,- o I 1·,tj BENDING PLANE PLAI\E ( 11\j (3) ) : P81 

---------. - - p • w• -. - --- ft ----- ---- -------- . ------->- 610 59. 11 I::. 5133. 234. 3. 2.61 2.61 29.qO : b5bo 

BENO•( o15M qo. 55. 39(). 273. 4&3. 2,61 2.61 2q.qQ . 694. . 
>• &1SF 6~. sq. 72. 245. b51o 2.61 i:: • I: l 29.9() . 731. . 
>• b 11;:1 1:,8. IJ 1. 72. 53 • 830. 2.bl 2.61 29,<30 : 872. 

~f:•W •( bl llM 90, ss. 551,. 2b, bllb. 2.61 2.61 2q.90 : 923. 

>· 6lbF <;,q. b8, 898. &5. 140. 2.61 2.61 2q.c;o . q53. . 
>• 620N sq. 88. 69tj • 250. 202. 2,61 2,61 zq,90 : 9'H• 

bEl,O • ( 62Jl1 81. b9. &<1::S. 277. 1132 • 2.&1 2.61 29 • 90 : 996. 

>• b20F :,5. 90 • 2tH. 245. 812. 2.61 2.61 29.90 . 936. . . . 
>• 625N ss. 90. 267. 529. o. 2.61 2 .f; 1 29.qo . 62':I • . ... 

~ Ul:NlJ - ( 625M 87. f,(). c:2'J. 4d9o 1s1. 2.&1 2 .E: 1 29.90 . 51:14 • 
~ 

. 
>• 62'::iF 6/l o I: 1. 7 I.I. 51?.. 213. 2.61 2.61 29.90 . 585. . 

-#· . 
. )• b30N 68 • Ill. 74. bl.l'j • i::so1. 2.61 2.H 29.90 . 1525. . 

eEtW • C b3011 7. 101,. b92. 722. 1025, 2,61 2.tl ?.9.90 . 1609, . 
>• 630F 59. 811. 137b. 80ll. 11.13. 2. f> 1 2. E: l 2.:;.qo . 1&72. . 
)• b35 S'l. ea. 137h. 1129. 1.10:s. 1.00 1.co 29,<iO : 732. 

f 
>• 61JOt1 <;'.}. 8 Ii. 1576. 719. 1525. 2.bt 2.bl 29.90 : 2273. 

t.1Et10 • ( b4GM ,q. 6 c;. 12'1 • 7115. . 2110 • 2.61 2.61 29.qo . 23113, . . . 
>• f>40F 55, 9u. 160'1. 713. 14&1. 2,61 2.61 29.90 l 2391. 

>· 61l2 55. 9o. \ 609 • l 7 c, l • 'JO&• I .oo 1.00 29,90 . '1&1. . . 
>• bll5 ';, '.). c;e,. 1oU9. l'HS. 269. 2.110 2 0 IIQ 2q.90 . 21167, . 

l-~-
8~ pT -- 655 ,s. 90. 160'1 • 100. 21103. l. <;7 1.97 29.90 : 2285. 

• 
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lt;TF.:K~1AL Fi.)11Cf.~, ~U~t~lS AND 5T~ESS CALCULATIONS ccor, Tlt.t.itu > -- - . - - - -----
Hi,1€E:S EPtl:Jr•t,SJ :,8<11::ldS ( 

------------------- ----------------------------- ------------ StCllON : lXPAr-.SION 
1',jH!T f:'t[1. LAC, . c E j l LT A,,, T 1r; Pl.Ii E (:)UT or; PUlle IP Ok1l •Ii • 1~91H,bu~ . lilkf;.liS ' 
hPF T VP!: r.o. AXIAL :;Hl:AK TIJKl>lON bEt,UJr.G BENuING FLANf PLAt,E l lN (3) ) : PSI ... . - ---- - - . . . - - .. ---- --- ----- -------- . ------------..... "_. . 
13P. pT -- &55 55. '10. 1609. 100. 2U03, 1.cn 1,H 29,90 : 2285. 

13,1 pT -- b55 1129, 71,9, 2687. 'i&o7. 471 U • 1,97 1.«n 29,';0 : &331. 

>• HO 11;,g, 769. 21H; 7 • 231!9, 11101:1. 1.00 1.co 29,90 : 39S2. 

>• 61i5~ 1129, 7f,9 • 2887. 1978, %93. 2,61 i? ,b 1 29,C,O : 10773 • 

eEr-iD -( &65M 874. 1050, b43b, 1 b59 • !1151 • 2,bl 2,61 29,90 : 10995. 

>- 66':ff 48',, I 277. 9125. 1173, 5.H,8 • 2 ,61 2.61 29.90 . 11135 • . 
"-·t 

>- 670N 4Bb • 1211. 9125, f,082. 8e. 2,61 2,ol 2<1.CIO . 11'1611 • . . 
HEtili • ( 670M 7 88, 1111>. 6922, 6460. 5408. 2.1,1 2.01 29.90 . 113'Hl • . 

>• 670F 1,;,?9. 1213, 147d, 6261. 7736. 2,61 2,t,1 2<1,90 . 10517 • . 
&f 

>- 675 629. 1213. 147c. 2.58do 1143. 1.00 1,t C 29,ClO . 1Z17, . . 
II.) >· 680 629, 1 t 112 • 14713. 25&. 9587. 1 • 00 1.co 29.90 . 389/.1 • w . 

HR pT •• cBS b29, 111:12. 1471:l, lbSO, 14105. 2 .110 2,CIO 29 .90 . 1::nso. u: . 
81, pT -- 6115 257. 31 !.I. 1241. 315. 7836. 2.40 2.1.10 29.CIO : 761.17. 

>- 690 257. 318. 12u1, 113, 7U04, 2.00 2.co lb,81 . 10720. . . 
>- 695 2'-;7. 320. 1241, 42'j • b253, 1.00 1.co lb.81 . 

45b l • . 
l 

>· 700 257, 2il6 • 12111. Cj(l(). 351d, 1.00 1,CO lb.61 : 2740. 
'f' 

. 
>- 70SN 257. ,?88, 1241. 931. 291.13. 2 • 41.1 2 0 44 1t,•81 . 5792, . 

tJENO •( 7051~ 192. 335. 1119, /16 7 • 27S'j, 2 ,4/.1 ,.44 16,81 . 5392. . 
>- 705F J 5. 3llli • 2655. 690 0 953, 2,C14 2,44 lb.al . 5C5b, . . 
)• 710tl 15. 3t';,. ?.b55, 706. 469. 2 • 4/.1 2,'i4 16,81 : 4652. . 

BEND•( 710,.. 193. 3 :1'1, lc21, 4'16. 2021. 2.lt4 2 • ll Cl 1t:,.81 : ClbOl, 

>• 710F 2/lho 257. 21 c? • 403, 2398, 2,41.1 2,44 1 b. 81 : 4250, 
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lNTf:t-lhAL Fof:CES, MQNl:~TS •ND SThtSj CALCULATIONS (COIi, T INIJEU) 

I 81,€ES f i'Atl"-1J5) !IIJ :, t 111 ~; {F lJtH ll0lJ~IE) 6} SlF 

------------------- -------------·--------------- --------·--- SECTION : Ei<PAt,;SION 
f'llU]T [l_f.l L r;e. .,cu 1 LT,H•T I~ Pb n !1( GUT 0~ 1-'LAliE H QIH•n· ICl:llJl;bb, s . ahE:iS 
TvPF TYPE Nll• Al.lAL S•tE /lt-1 Tllt<SJ01, tlUWlf•G hEt.UlNG PLANt PLAI\E ( IN (3) ) . PSI . 

-------- - --· ··- -- - . - - --- -- --- - ----- -------- . 
----------. 

>· 71CF c' (\ 13. 257. 212. IH13 • 23qi;. i?.411 2.1111 1 b • t.l 1 : 4250. . 
>• 715~ 288. 257. 212. 133. 2oqs. 2. 114 2.44 U, .B 1 : 3674. . 

f.lEr;IJ • ( 7 I 'i:1 l 'I j • 33,~. 1707. 31-1. 1513. 2.44 2.u1.1 l !l .81 : 3971. 

>• 7tSF 15. 31H,. 2352. 110. qq. 2 .a4 2.44 u, .{! 1 . 1110b. . . 
)• 720N 15. 31\t,. 2352. 1326. 1075. 2.114 2.1111 tb.81 . 51J59, . . 

tH.r,O •( 72llM 1q3. :n11. tl~7 • 15311. 2&05. 2 .411 2. "" t&.81 . '5456. . . 
>• 72CF 2ilO • 257. 133c. 1629. 2609. 2.u4 2.44 lb.61 . 5t!35. . . 

ANCH~ -- 7?.'.:l 2!ld • 257. 13:S2. 1675. 3.S79. 1.00 1.00 16. t.11 : 2855. . 
HR nT -- 6115 116 3 • 1il65. f>269. 1335 • 237. 2.40 2.110 16.dl . 1og11q. . . 

)• 730N 11113. 1 H,S. &co9. 2997. b 10 • 2.1111 2 .111.1 lbol:!1 : 121411. -N HENli •( 7 30o'1 13114 • 751$. 4110 • 38SB. 4601. 2 .114 2.44 1 ti. tl 1 : 12&b8. *: • . 
>- 73uF 1417. 610. ?.3tl • 393i?.. 5897. 2.114 2.411 16.81 : 12346 • . 
)• 73::iN 1417. &lU. 23il. 4518. 613 • 2.1111 2.1111 u,.a 1 : 79118, . 

t;EtiO - ( 73':,M 1 3411 • 758. 111. 4<illtl • 528. 2 • ll4 2oll4 l 6.81 . ?t,89. . . 
>• 735F 4il3. 1,~1:,s. q1:,5. 35113 • 134. 2 • /14 2.44 u, .e 1 . &1174, . 

f~~ . 
)• 7ac;N ll!l 3 • 111£:5. 91:l5. 2106. 1626. 2.IJ4 2. IIIJ lo.Ill . 11944. . . 

HENO •( 740M 1344. 7 s,,. 563. 2'1f.i9 • 2111. 2.(111 2 • 1.14 1b•81 . 61117 • . . 
>• 7110F 14 l 7 • 61u. 2000. JQIJ3 0 1357. 2 • IJ4 2.114 16.81 . b7b'5. . 

f~ 
A:•iCH~ -- 745 1417. 61C. 200v. 1594 • 24L~. 1.00 1.00 16.81 . 2540. . . 
1-\R PT -- t.55 570. l 1 ~II. 7110. 5701. 11119:j • 1.97 1.'H 29.90 : 8030. 

)• dr,1,t, s1n. 113x. 711 t>. 11,nr;. <19•H,- 2 ·" 1 2.t:1 29.q() . 10 Ct! 1 • . . 
Bl:1,D • ( c fJf1i~ 1 :1 il. l2b5o 1'12:1. 3b<l l • 7519. 2. f', 1 2. f: 1 2'1,'10 . 9040. . 
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I~TE~~AL FOhCES, "UHENIS A~O STRESb CALC~LAT!ONS (CONTlNU~U) 

-------------,---1---th!++-!,---i-·· ~ 

l',J I Kj r ELLI, 
hPF TYPE 

t:-fle. 
~.I'). 

-------------------
AX!I\L 

h'L1•-tll>.hf 
SHfAi< 

------ -
'3Et10 .-( bUOM 138 • 121:>~. 

>• llOOF 374. 1216 • 

>• ll(JSri 374. i;, It,. 

t>E::t,J) - ( /l(J5'1 102<1. 755. 

>• tJ05F 1075. t,ti2 • 

>· 815 1 Ci75 • !:,ll2o 

>· 1320 1075. !:,82. 

>• 825N 1075. bll2o 

UENO -c 825M \021l. 755. 

>- b2~F 31 ll • 1216. 

~ t.lR pT 115 51 ll • 1216. 

'4ll"iE rn .; Cf g fl T - Pou~. 
----------------------------- ------------ S~CTION ti• l'LA.i.[ ilUT tlf PbO.E H !:IIIT•CF t tcJl:Jlbbli 

T~kSJU~ bENUlNG dENDING ~LA~t PLANE ( lN (3) 

1921}. :.So91. 7';;79 • ·2. b 1 2.61 29.CJO 

3b02. 3051. 577 :.s. 2.&1 2.01 2'1. <lO 

3t>02. 121;,. bSc?. 2.01 2,61 29.CJO 

3c?t7. 2025. 158:.S • 2.(>1 2.61 29.90 

Dfi4. 2061.l • 2890. 2obl 2 • l: 1 2<l.90 

13611 • 325. 779. 1.00 1.00 2<1.c;o 

13!,4. 937 • 1111.1. 1.00 1.00 29,<lO 

1364. l Sb 1. 2&&3. 2. & 1 2. t, 1 2q.90 

112 7 • 11l98. 3351. 2.&1 2,61 29.90 

3375. b85. 207bo 2.&1 2.61 29.90 

3375. 76 .• 2479. 1.97 1.1,1 29.90 

!>AGt 48 

EXPAIIISlON : 
1,T;,ji.!,li 

PS I : 

9C40. 

77%. 

1.1031. 

4301.1. 

3991, 

(,44 • 

95&. 

3':l28. 

11014. 

11201.1 • 

3306, 
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PAGE '19 

E)PLA~ATOHY MOTES 

lr1t FiifiCF.S ,H,D :-t0,1£rlTJ AT AtiY POir.T SHOi..N BELO~ 1-lEPHESH,T TH€ ACTIOI\ OF THE FAR END OF 1HE 

Ft.l!iCES ( POU r,o s) MU~"81-f S (FOOT POUtd)s-} 
LUC. --------------------------------- ------------------------------------ --------- --------- --------- --------- --------- ---------s; 222•>. ll I 1 'i3S, 2(,56. •lJt-1'1, •lit. 'Iii. 

l(j 2229, i;, 1'!35, eEillEi. -rn~~- -~-04.? 

15 ,2229. a, •lll~S, ie:U. •1iil!ilij • =50'1iil • 

2 9·, 2 ?..!•~. ". • l '1 J§. ii'•U• •P:ilS, sSOQ2 

29~ 222'1, -a. -1q;n. .ioao. il'I 2 • •l.li?2b, 

20F 2<!29, -a • -1,ns. 1Hl9, 1056. •2 

22' 22211, =@, • J <IJ§ •i!3JQ 1058 ?b19, 

22'1 22:'!9, "Ii. •11135, •3598. 532, 459 

~~- •B, •lll~S. • <I 1-a,,3 • •73&, Sill 

2·· -~ 22iH, s. • l <IJ§ • • <1J iU, eJ?U7, SAil9 

25 13~1.l. ,B, •911. -aaoi. &0'"'· 1~ 

3,Jil l 3~ ,, , 33, •9 2-2e--3. <l'IUO, 1IJ 

~e,1 1 ~ ~ 11. ~~. -i.11. •&9ii!8 Jbil9 UCA 

::h;f. =l:H,11, •J:J. •~ l 1. •"11ll, 329A, 210. 

~2H l .H, ,, • ~3. •lll1. a I! ll • 3~9l.l, =27.+A 

'i2'' I~~ 'I• :n, •Q17. 1711 ~au • •'5979 

,! +if>4, =]!. •'H1. i:075, 1569, •4479, 

>-~· l-3f>4, •H .ij.} 51. -.1..a,2, • 111L1-9 

111111. -·- - .. - •-------------r--a----------------,---jl--
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INTU<\AL f(H1CES Ar-.iJ Mdi-,f;,,rs CtdE.!',TEll TO X Y Ar,,o l AXES (CCf>.TllliUtO) 

F Uh CI: S ( PtJ u r, C ti) MOH 1>1 T S--tfiHHl Tr--..,P--.tlcMlJ.,.~..,,Q,,...:,it'C)t--------------
i:,np1T (LEMl:1,T LOC. ---------------------------------,, - FI :J 11 t;t:(.J{[ "118 

-----------
..., __________ 

--------- --------- --------- ---------1. •1822. •1!'179. 
t<IGID •( 

131.1-'+ • 3,h '117, 221G, •4GS'lw -q47q_ 
STRAlGl-1T •( 

H1H.H!.1R 115 13611. 3J. •,17. 221l'h r;t Sn, ,, '179 • 

ljf?JHJCR f''f • 25 l::lf,5 0 25• • 51th 1-%0, •9291. 1&11. 
STkAlGt,T •( 

8FA•iCH t>'f • so ,:tbS • 251 5181 1733. •U8c<1, l 

ll,n1~1LR I 'I'. Stl '.,;7d; it3h ~e. 3271, •3'.i'lO, <il17, 
sno 1r.1~T - c 

> 1110 l 570. <137 • 110 I ~3- •35'lG, •2 
( 

bEfiD ( 1110,1 ~711. 1437o qe • ¼458, •3378. •734 w 

( 
) l '1 OF S7a, qJ7. • <10, )087. •iHlt-7, e9 11D, 

STkAlGf1l •( 
>• 1S0'' 578, •l!H, •<18 • 21;. 11H, •946, 

( .. ~ l!Hll • l 15014 •S7!!, •11370 •<II)• •'J<ii!. lb90. •1157, 
N ( ..., 

) 1 '-;G" e§7(i 4 -,111, • <IQ e/1671 t9C'2 •lbbB 
STt<AlGHT •( 

) 1 SS•• •S"Te, •1137. -iia. • 11119 • 1902. •1927. 
( 

'f../-1} - ( 155'4 •SH!, •'137, •48, •41 11 • 1U7, -a.2 
( 

) 1 ss~· •SiH!, •1117, e(IQ w •4100 ta5ii?, •i?lOA, 
STRAlGtH •( 

) HO 57~. •1!37+ .,,c. • 1100 • 1733, -793. 
STl-'AlGHT •( 

->-t~ •157" • 1,1. •118 • - 1100. 1c•i:i. 2b5 
:.HRAlGH -( 

STRAlGt-1T •( 
4..0.Q.. •494, 93 

ST Ii A 1 G H T • ( 
¼+SJ.I a.!;+l.i • ~s. -i1c. •400, •514, 915, 

t-1-S ~ •3135, e5A9 blZ, 

-------,-----.._....r; ~li! • 3§, •<IQ• •350. •5Ei3, 148, 
( 

tit. J·I) - ' l ii··· SH! . Jc;. •II(), •3Uc!, •352, •363, 
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It,TE.fi'iAL FOrlC£:S ~'.,l) •Ht.·•ENTS Uk lENTEU TU X Y Alllfl l AXE.S (CONTll\UEO) 

F.NTS (FOOT•PQlaW05) -
pt1yril ELEMtllll 1.oc. --------------------------------- ---------------------------------

------·---- ----------- --- --------- ---·----- --------- --------- --------- ---------f.-nO . ( 1:l0 11 ")7 ih 35, 110. •302 • -1.&2 l~ 
( 

F ':H~. 35, 110 • •2Sfl. l liq. ~ 

ST"AIGrH .. ( 
:,T~ A l(~HT • ( . SQt. •5-1-¼-o 

( 

b(llD ( 19t)M S7o. J. -11e. 2. 5088. •S-1 
( 

) 1%F su. 
:,TN4IGHT -( 

57d. 3, 118, 3, IJ1 '17, •#¼-1-l 

'jjQQ. •b-1, -
( 

) 19':if" 57!!; 3, cae, 1. 3975, 
:,H<AIC,HT 

_, 
• 299 51i!, •33 • -11g • •i!, 3-7--3-4 

SH<IIIG1-tT -( 
- ~(l!',1, •51!:!o H. ell(l 0 ,Ullo •115?. -61-,.., 

( 00 ,.;;;, i:: _, 
,2 '- !, ~- •'.H'l, •3~ -~•Q' 2aa -se:e -I.IOI• 

( 
~~F'. •S711. •33. •110 • ti?ilS, -nee, 10 

( 
bi; 'ii) • ( d~;,i •57!!_ •33. •Ill:) 0 1ij0. "1 1-S.II • 6 

( 

ST~AlGHT -( 
--i:'1 5 57:,, &8, • 118, 11&. • i..1119. aaJ. 

ST>lfdGHT -c 
- n!:l '5 7 Ii • f, 8. ,;ie. Ho, -;w{)5. -110.a 

:,TRA lGHT -c 
I!:--. AJ 1tH PT• i:' '. CJ :i71h liw 118 a 17fio •e.il to. e3'1? 0 

IIP.~r-;F.t'l VJ• -- n" -~t:;y. 122. ,JIIF, • au. •1195U 0 ?03, 
!:iT~AlGhl -c 

'¼}i O • l 22, ! II I:,, 8Fi'.1, •11507. 5a5 
::iTf<AlG •tT -( 

-
!, T >! A l[; l'1 T • ( 

--24&' i.~.~ . 2. ] IJ6. 11&7, 11oa2. •1191, 
( 

-~f ;..I}-- {----24'} -J'j,~. - -o~ 28..'l- •131.o 

• • • _________ a ________ _ 
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l•ITtt-1,iAL FU•iCt;:, A,,il •1t,•;pq~ [J,iJt.f,Tl:U TO X Y ANO l AXl~S {CCNTll\.UtfJ) 

Fd ICt.!:i ( PIJUP,u S) •1(.j~OOT-PIJUt· 

pll Ti, T EL t:-it,:,;y 1.UC • --------------------------------- ---------------------------------c.,.~ t ,, ..,n TI U!t bt:Jltilr,Hli:i,t Ji fJ. 

-------·--- --------·-- --- -------- .. ---------- --------- ---------- --------- ---------,E-:,1) ( r! 4., 3-'jf. 32• 31l(',. 7&Sw 11287. -1:Ho 
( 
~lltJF 35\l • 3i?, 34&, s21. aue. •151-l 

( 
t::b•B ( 2il5• 1 .55t:J. '32, 31+6, 2&7, 112!!a, • 111.i!Q • 

( 
so. 32w 3.116, 1~3- ,un&. -1~ 

STKAlGt-T -c 
) <!SflPI :350. 221w 3'16, •il ll(l l w H,, •192 

( 
,,Er 0 ( 251:J'~ 3§1:l, 221w J<I& • •illl§(i o -i3i,L •U!iO, 

( 
,,F :~so• 2i:! l • 346 • •227ti. -»a• -1~ 

STkAlt;11T •( 
)• 255M 35,h 221- 3'16, llf:,7 • -3]4. lb 

t!E!ifl ( cS!:i•' 35,,. 2?.lw 3116 I 10111. -111, • U!Si 
( 
>• c:SSF 350. 221- ]II&• Q«H, -&e 'I. 1951.1. 

STIHdGhT • ( ... )r i:!68 350, -1s2. 3<1& • -1~20. -111 fl il • l S51.1 • 

~ STi!AlGHT • ( 
_,,H'.!4A~ i:U,S n,Sg~ I •1§2, J 'le• 598, •f:1379, 195a 

-mt1n;re;rf' T • 22S 2?.!h •133, •38&, •.IJ41. ?.1113, -1.os 
STkAlGt1T •( 

)• 270."I •?.2c, -133. •366, •l05, 27113, -12 
( 

n:,p ( c:!h"' =2;Je, -r:n. •JIH, • fl sE>ZEi •IQQQ 

( 

7GF -22~. •t33w •386, i.!13. 2515. •lS 
~Ti<AlGHT •C 

'>--iY-SPr •Ub, •133. e] 1-J!.I, --1.10, •1S07, 
( 

bPi; ( ,H!i'I • 2i>t w •llJ, e,HH,, 1719 e?72 •1U#O. 
( 

~ .. ~. •1~3- •3!l&. lf.1135, -~39, •1279. 
SHlAlGllT •( 

) 2'10'1 •e21!. •133. •l8E:, • 2-<l-1 9 • -339. 79S. 
( 

i_.[ r.F.) ( c'HJ'l ZiH•, •133, •3RE:, -e:?53, -110(1, SS7 
{ 
)• i!!l<;F •c:!2"- •133- •JBl!w •2272, •5b7, 1023, 

STfOlGhT •( 
) e'~S •221lw •117- •JHI,. ,.9115. -iac.c, 1023. 
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-------------------------------------- - -- - ----
pnyMT ELt:t1tNT 
f(,f.1, T [fH1 ll(.;lf:l'4~1 

----------- -----------
~T.,AlGhl •( 

~ 

ST'iAlGhf •( 

STRA!GHl •( 

STkA!G11T •( 

l'IIGID •( 

ST,H IGHT • ( 

( 

STi(A IGHT • ( 
a 

~ ( 

lj f I 8 ( 
( 

!:iTI-IAlGHT •( 

( 

1lE1.B ( 
( 

:STRAIGHT •( 

STflAlGHT •C 

::iTliAlGHT •( 

STrlAlGHT -( 

( 
.!F.,.!3 ( 

( 

STrJAlGtiT •( 

·- ·c(S ( l'IJL: ""4P•Hl (F'OOT•POlJNOS) 
LIJC. ----------·--------·······------- ---------------------------------

--------->· i:!1~', •~2,'1 i 117. ~8. 4-5. -2~ 1-4~·>-· ----------

.90 ·2• r:: "• 117- 3·9 , 6 • ••L LI - · •v • •S.!i<t'"! q-,, • .----l1-00,a2.J.l-.-,---------

~ 

>· 335,1 

5-F 

> 341J'j 

.5'Hl I; 

) 3 11tJF 

r4-'5. 

1-4-h 

~ 

t-4-h

~ 

--1-4-h 

5h 

83, •357 • 

211 • -:H,7 • 

11• H 

211 • •357, 

211- • 357. 

211, -]57 

211- •.H17, 

-l - ~ ... ~ 
>--¥.I ,{µ1--------t-4-~ - - .. 

~'it'll ~ 211 • - J'ii7. 

--3'jf; +--------14-5~-----H- 3!j 7-. 

~ -l-. 7 - ... -.,..,,... ______ ~l-4-.!...------+4---- - - . -

2?1o •J'i 

-321. -vn. 

• ~"?"' --t-4+.- •323, -357. 

.H,')'1 ~ •323, • Hi7, 

>~h-1, -- - - - ] !>-1-..... -------~-l-4-.~ • - p ~ : : :- . 

14 I 

2. 

31',. 

11&5 • 

10, 

J-t-9. 

--25 q _ 

•SO£i, 

ao-1-1 • 

o-1-l-

-'.i 11Q a 

J~q 

l-4-7 • 

r30H,, 

~4.S. 

•lSJO, 

~~ 

157, 

111 • 

,!!(7 

1117 • 

ebt!-. 

7 

ij 

811 

101 

11514 

~ 

~ 

.s 

~ 

9.51.9. 

a9 

t-565----~2ail---------

• 1735 &IU,O, 

•J.73~ ~~---49i.-----------

•17C3-----~•49._...,_ ___________ _ 

,44 

1ss1. ..Jt5. 

~~ ~9..2.----------
lb95, .!!.ll3.. 

. .43~ 

--tti-t-a~H-·~------~ -~, -.~-------~ l •I 3 • --323. - J-\ clf}48, 11-1.9. 

- . -•-.. - - - - - - I - - -
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INTEk,UL FllHCES AMi) r•1U,1EtJ1S 01dtNTEO TO l( Y ANO Z AXE5 (CIJt-.TII\Ui;O) 

NTS (FOOT-~O~hp~) 
pllrnT EL E 11E NT Ll1C. ~--------------------------------

------------ ---------~J.,~l;- • -3648 1179. 1q1. · 357 • ·70 rf<i.h 323, • 

~Ctr • :H r< A l r, H T • ( 

cLr,l1 l 

> 
STHAlGnT •( 

) 

:, TR A 1 G ~• T • ( 

> 
STRt.lGnT •( 

STRAIGHT •C 

( 

"f.P;O ( 
( 

~ 

37'.:,1• 

:3'75F 

:371, 

:37"52'! • 

3~0~ 

Httr.-

t-tttr. 

t-trtr. 

Hr&. 

-+Mn 

~ 

~ 

r'rh 

r5-'t-, 

~ 

~ 

~ 

4+1-

't-'1-h 

44h 

~ 

!094w 

c-ll66, 

26~2, 

* 
q, 

"110 • 

(,E,{j, 

1-6-1S, •702, 

22119, -111q. 

2247, --1-~ 

2115, ~ 

•2ls.h ~ 

-2ac0. 

- 2-2...c.2-9 -1111.1. 

.... , .., >, t}" -1t.3. • l-9.A.4.. , ..,.,~r,: •11'&, •323, <1q1, 7&3, •l"•u1 0 •cc.::, 
(.) :HI-IAlGHT • ( .... 

( 

0----{ 
( 

STHAlGHl •( 

39014 

>· Hur; 

--·~ 
~ 

~ 

~ 

=
==-----~· t+f!--~(=::-

_
______ ..,_t_,,u·_ ., ' 3'l5M ( •18 

STRAIGHT •(>-3% ---~-• o, •3c3, •323---

RIGID •( 
-

srr~<\1r.,n -c 

44h 

414--

'I'll• 

Z63, 

o3". 
;s.a..i. 

3116 

-~]. 

c.5,-0 II • 

sec, 

812 

9U l • 

901 , 

66-1 ___ J..1-S. 

1~ SfH 

-----

--__ _,..._.Hl-'l,__----~"-t-<._ ____ ...,.,.,...._ ____ _.,_ ________ -~ .. 4 .... ----....;3Pb.,-----5~e-'"-----------
ST11lllGt~T •C 

STRA1G1"1T •( 
~ -- 015 ~ -s,..o.. 411+. 195. •b82. 5b1. 

50 -,al'q. <1&1. •<171!. •"004, •1234, •lOb, -~ 
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lflTEf<;,AL F(11-1C1::.S 11,,r, M.J,iEt,TS Olil!:.NfED TD X y ANO z AXES (CONTil\lltO) 

Fllt,Cl:l (PLlL'r,,05) ~9ME~TS (FOOT-POU~~8) 
pftJllT Ett:~lNT Ll.iC. -·------------------------------- ---------------------------------

--------~-- ----------- ---------
:iTf<AlG>-1T •( 

'17 tl •5-0-0 u • • 1 .! 34-.-------+-0-o-..----------:=-_::::::::::.:.. __ ~~s~e;_-----==~2Y,A"l6c-o,.:._ ___ -l.tl.l-66-tl...-w----~th-.--------~ ·~-----'-1--l;~----------
-t,-~re;r+ T • 3M 5 • • 7 

~ %h ~ u.y,..... 
ST,<A{Gr1T •( 

STt<AlG~T •( 

( 
uL:,o ( 12511 ~ 

( 

:iT~A!GHT •( 

>· 120 r#o. 
STRA!Gl-1T •( 

> I 11:1 II ~ 
( 

~ 

8-o

i'-5--w-

~ 

4-1-a--.-

4-1-&-.-

rh 

11-h 

--zc,. 
--c&. 

~ 

~-1-,, 

972, 

•&54-1-. 

---1-0-&-. 

~ 

.J.4.-4-. 

blh8 ( l ,,q _ •&Qfilw tter1 2°-ba 25, q7e, l119o •&Qfilw "'1 
( 

----------~-i-;~-----~h 
..a 'JtH,;iP,n PT. 
ij 

-I :: ,, ri C 1~ P T , 

ST11AlGHT •( 
H-5 

¼-4-1_; 

-i!-&h

eAJ-. 
STRAIGHT•( .-f<-h 

--2-5-.-

?.--5-.. 

~ 

~ 

~ 

--4+-8-

~ 

s..1 a. 

1476. 

llHJ2 

~011. •l55J. c 

' ( 
eb•D • ( 110·4 2riJ. 31rq. •15~ i-380 • 

( 
) ~ ~ -1~5), 0!507 

STttAlGH-. I • ( 

·7L 

•7+~ 

•JOSJR "'.l.0.0.5. 

-1~ .!!...l.O..U5 

---l-0.1-J..: • -2 

e9AC9 ... .a.sb-9 

;..-- 11l5 2113. 3 <1q. •1SS3w i!'fi07 • e4iH7 
--¼¼~ • - 1-"-~c-

i507, .. 4~ ---------
1,11r.10 •( 

S TR A I t,HT • ( ~ ~ ~ 2~7. 
,__ ___ .a.3.,.__ ________ _ 

-tu~ 

jl'jQ7. 3U1 
idGlO ., ( 

• -% ~ ~ • 1 llS.!, 2507. ill!.~ 
( 

---------~( 8Sil 2!Lh 3119, •1553, lQJ.!h- 6~ 
( 

(,(I. Oill 
$TRAl(;HT -( 

--------------'~\-'' +h ~ •H,S.!, a.3--1-22. <U130 ------.. 3~-----------
( 

---------~ttc4f,--{--A ' ~~ w 3 q 9 o • 1 5 5 3 w •-4-3&1- 720 ,...----=.o-3~-----------

- -= --.. 
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ELEt•;EtH LllC. 

----------- ----------- ---
81D ( f,fjf! 

( 

>. 'H.iF 
ST!.<AlGHT •( 

A li,A 11R 75 

~Fl Pl. • ~1 El 
ST><AlGHT •( 

) 5(J5P• 
( 

~e •Fl ( !, (, 5 '~ 
( 

) 505F 
STRAlGt-,T •( 

> • 51 l1 
!'JTRAI&HT •( 

-
( 
( 51514 
( 

- ) 51 ~F 

~ ST/-lA,lGHT •( 
) S2GPI 

( 

~~p• 

( 

2AF 
STi~AlGfiT •C 

Sfrtlll(;Hr •( 
~·30~, 

( 
i}-,- ( !, 3() 1• 

( 

) 53GF 
STkA!GHT •( 

;>• §:J§ 'I 
( 

€ ~.n ( 535 •' 
( 

) S.SSF 
5T~Alui1T •( 

)• !,lll)tl 
( 

·P+Hr . ~· ~ ~ ·~. -~ ·~ ,P-Gk- N-- ~ "~-
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INT E;; r, AL F Oh CI; S A -1 U Mu~: I: ~q S O ,1 l t ~TEI) l (J X Y ANO Z AX I:' S (CUNT ltd,; E O) 

(F'OOl•POIJNl.)S) 

----------~----------------------
---------?._ll 3 • 

28:S. 

2ti3. 

'42. 

'12, 

•12, 

'12, 

1!2. 

,,a" 

•12. 

02, 

'12 • 

'Io!• 

<12. 

<12 • 

•li:J • 

(I~. 

'12, 

,, ,? • 

(f c!. 

,2. 

---------3!1'h 

31,1 ., • 

)14'~ i 

5A2, 

1111 I 

1111, 

-1111. 

lllh 

-1111 • 

•1111" 

•1111, 

--------.. 
155 ~ • 

1553, 

l!>'B, 

•798 • 

•796, 

.7qa, 

.7q5_ 

•798, 

•798. 

•79tl. 

•7<i'8 

---------•'13&7, 

-%27-

il!jt 1 0 

~37-

-121,q_ 

•7QJQ_ 

=Hi QC, 

~-
~ 

~ 

•50!:i<I, 

---------11726. 

lj ,, 7 & • 

UU!:2, 

•QJ&. 

••IE,&• 

-50]. 

-519. 

-~19, 

a.S-l.A-,, 

-s+a-. 

a.S...0-l.-. 

---------•&-l 

•73 

•7:H, • 

8~ 

11<1;?. 

B5S, 

fl9S, 

l O 11. 

1-S4.1-. 

1-5.o.3-. 

1-5-E,..3. 

• 1111 • •7 'ii a , •fl O l & • =f.>.4t,,___ ___ -1l-1l..15, __________ _ 

•1111 • •798w -&,l<IJ +-----------• 1 l 

•1111 • •7980 et,11111, 36~, •si,o.,,.. _________ _ 

-1111 • -1qa. ~Q.. ~ ~~~---------
•1111, •798 &5,.a.45 el.13-3-l-. •(:,41!f,, 

-- . -1111. •798. 1739, 0833, •b051, 

•1111 • •191!, ~- '15'11, .. 5 

ll \1 I 79!l I ~ ~ ~ 

•1111, •798, .~737, •1&19, 2973, 

•1111 •7 98 • 3 () i9. -23 ... 2-11 .. ____ ___,3._..947 ... 04, _________ _ 
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INTER•,AL FOhCES AND MCJ,,ENTS OtdEII.TEiJ TO X 'I ANO 2 AXES (CONTINUED) 

FOFICU, (PtJUi,05) 
pny~T E:Lf.hEt,T LOC. -------~-------------------------:I'• TI tl•, f) t: v I b ,, ., T 1 U ., ;;fj. 

----------- ----------- --- --------- --------- ---------··~o -( S•i!HI · iic. 1111- 1qe, 
( 

)f 112 1 111lo 791! • 
STril.lGtiT •( 

-IPANCR f'lo :,5:, '42. l 11 ta 79/h 
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S Ti~ A Ir,;, T • ( 

> • 51,uri 101. 1 e ·•2, !!53, 
( 

t,[110 ( 561;,'4 101- 1t,u2, !:!'63. 
( 

~',;JF llll. l 0"2, 853, 
STPAlGHT •C 

>• S6•1 ic:>i. 1 Oil 2, 8'H-.-
'<lGlO •( 

) ':,65 11:lh 1 l:l u2 w !iS3o 
( 

· Ei,O • ( 55':ir 101, •10<l2, •853-
( 

SoijF 101. -10112. •8§3. 
~ ST~AIGHT •( 

fdGID •( 
--Aite,:,n~ - 575 101w -10112. •1'§3. 

--n-tt~ i> T • . 555 59, flth §!i. 
ST!'iAlGHT •C 

( 
· Ef,0 ( b%11 •59. 66, ss. 

'I• boo ss. 
SH,AIGHT •( 

li!GlO • ( 
§lj. &!! • §§. 

( ~,.ri { E>lSt-t §9, Fie. §§. 
( 

r: 

Sft-1Al(,11T •( 
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( 
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3735, 

'j322, 

~13. 

&BS, 

7 21 <1 w 

&833, 

~3. 

,11:n. 

e-451 • 

-5-530 • 

HH, 

1-140. 

114~, 

§-5-3-, 

!5¼3-, 

iu. 

5!l3, 

ML!. 

§1 

d]O, 

8.7-8 

---------•23211, 

-2&1&. 

•2&1&, 

•3-{;-C8o 

•3Qli0, 

•28'37, 

-2100. 

-2t,9. 

lt30. 

I d1l7+ 

2010. 

1850 

Plll, 

3~1. 

277, 

20+-. 

e7 

•3 

•SZ. 

• 7 2 

•72. 

---------l '-

1111 l J, 

HGlil, 

q5 

I.I 

<1312, 

]2 

100&, 

• 703, 

•1&2 

•20-U 

•200& 

•200&, 

2 24 
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<1 

-2.3.14.. 

... 53.. 
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r:~Tf.H;14L FOr<CtS A:~I) MIJi•,E:\T~ OHli:.•~TED TO X Y AI\O 2 AXES (CCNTlhUEO) 

~TS CFQGT•Pllu~OS) 
F.LE1'-l:Nl LOC. --------------------------------- ----------------------------------

----------- ----·------ --- --------- ---------- --------- --------- --------- ---------tE-i'lO ( t, 1 ij ;, •':'d, 1:)/io SS, IHB, •'l 
( . f. 8 • SS, 891!, 1 LIO, •& 

STt<A IGHl -c -
( 

8Ld0 ( t,?.011 59. &a. ss. 873. 277, •2&2, 
( 

> bcOF 59. ( 6. ss. 812, aus, •287, 
STt-<AlGHf .. ( 

• 
( 

E.,O • t &2511 s·~. be. ss. t.18'h 53, •2b-, 
( 
>- t,c5F s•,. •68- ss. 512, 7 IJ. •213, 

STiUlGHT •( 

( 
i,£•1() ( t 301i 59, E,8. 'SS • 1155, 91.1, 722, 

( 

.... • b3OF 51.J. E, 8. ss. 137(,. 143, 604, 

~ 5TtlAIGHT •( 

5rntdGt-,T • ( 

> E,11 J~. 59, •&a. ss. 137!1. 719, 152 
( 

[E;,,o • ( f,'i\j11 ,59. bBo ss. 11.10 I. 745, 15 
( 

STRAIGHT•( 
) o'l2 S'h €,8. ss. 1701. SC(), 1 bO. 

STRAIGHT •( 
)• t,•15 §9, 680 ss. 1975. iH)9, · 1Ei09, 

.H,:AlG11T •C 
t!P.AM'.R f'T, b55 \;It, (. fl I iS, i<IO J, -100. 1&09 

tltU~1et1 fl J • - &SS •t,29, • ,,,13 • llii!Q • .. 111 I I.I • .. 5ao:i. -2sa1. 
STfiAlGhT •( 

) ~ EiC •E,29, •QIJ3, 1129. -i1~9. - 1noa •2887 
5Tt<AH,HT • ( 

~ "~- 5'1 •I ~Si 0 ,,HI~• I I ii Q , • l9U •Slt,93 -2aaz. 
( 

'J.i;''r:J • ( 1!,(,§14 •lai'I. •q(j~. ll29, •1659, •99911, -2a2z. 
( 

'f,'. •t.i~. l!(l(l~ I 11 jillj) • •11+3.. 
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l~TENNAL FO~C~S A~D M0~ENJS GNIENTEU TUX Y ANO Z AXES (CQNTINUtD) 

~ENTS (FGOT•POIJNUi) 
pf'JNT ELEME.t,T LUC. --------------------------------- --------·------------------------

----·------ ------------ --- --------- ---------- ------·-- --------- --------- ---------> • bfi SF •£,2•i • •till 3 o 112') w -11·,1. •1-0~9. -.?&-~ 
.iT..:AIGi"'T •( 

)• t7ud 62'J. 14!13, 1129, tlll • •1073] • •21 
( 

t L ·:a ( e7 t; ·1 62). 1 lj 3 I 112'). 1 Q7l I -1(;)7.J?.. • Hi97. 
( 

) t.70F b2 1J • l41j j I 112'l • 1478, •91!97. -1oqJ. 
;,THAlliHl - ( 

) E,75 • E,29 • ljll 3 • 112CJ, 11171! • -11,n. 2]8 
ST><~ IG~1T • ( 

> bt:o E,2CJ. 314:li 1129, 1"71h CJ5!37 I -aafl. 
STR~lGHT •( 

1:1,.Ar-,CR PT. .. t>P.S b2'h 3113 I 1125, 11178 • 1141 ()5. -u,so. 

l!!Hl(JCR t•f • . E,!J":i 2!::!7. t3a, 288- 12111 • 7tUE,, -;us. 
STHAIGHT -( 

STrtAil,t•T •( 
')':, ,257, 139, -,!88. 12111 2~ 

:; T 1-( A 1 G 11 T • ( 

- • '190 •2':l1o 15, •288. l i II l, 3-SHI • •900 

~ STrtllGHT •( 
) 7 OStt •2'i7 • 15, •sl.U 1;!41 2943 -931 

( 
: ) E; -( 70':ill •2':i7. l S • •21H!. 1157, 2739, •db1, 

( 

>---1--0--S F •2':i7, Hi, •268. 9')~ &55. •E:,9 
;:,fRAlf;HT •( 

( 
i-,>.f,---( 111,11 -2~1. lS • •288 • 4~1:1. asao. "2a 

( 

---1-+\lF •2'51. is. •21!8, 11()3, 23911, '"'c 
5TriAlGt-<T •( 

~ ·n ~II 2~7. 15, 2!!1h IU, 11,l0!l5 • ;> l ;> I 

( 

f_l· D - ( 7lS' •2'37. Ph -2~1J. 38, •2277. •237 
( 

•- 115F •2'57. 15 • •,HH!, •170. •2..5.' 
Sf!;AIGHT -( 

:lo , ilt!I 2s1. '5. 2ioS, •l:126, "'"'3~a 1075 
( 

- ,..&,--{~& 2~-1. 15 • •2ll!! • •l':»11, •2427. 12 
( . 

>--1·2>1 2s..1. IS, •281! • -l-b~9. •2£>09, 13 

• I -··- -·-· - - - - - = ·- - - - --
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FU!ICC!:i (PUUP..!15) 141.i~E:IIITS (FOUT•F'OUt>.l.lS) 
proyt:T E::Lt:11E~T LDC. --------------------------------- --------------·-----------------· TI,!-; A f It::, l Of.) l 6 ... T lfJI, 110. 

-------·--- ·---------- --- --------- -·------- --------- --------- --------- ---------> 72JF ~ ~~ 7. 1s. 288, • 162", •CH,cq. ll-l 
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~. . H,-75 • •HH. U-! 
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STRAIGHT•( 

2. 11[,3 • I IH7, 2997, &2~9. •& 

;;;i;-,•0 ( 131}!4 312. ai3:h llll'I', 3ij5ll, fil&Q, • 3111. 
( 

> 731:11 372, Iii' 3, l 1417, l'-32, §IHUw •ill II• 
STreAlGHT •( 

3S;i -:S72, !4P3, 11-117 w •1.1\Hll, - f>-1.1 • -2 
( 

l:lE~•O • ( 13511 372, 4~ 3 • 1 H7, -11111111, •67&. •12Q. 
( 

) i'3SF 372, 1113 3. 1 <t 17, ,:ne1. •9it5, 1Jlj. 
~Tfo<AlGHT •( 

11113 • 11117, c 108. •985, 1&28, 

... tE~D ( 7 41)tl •372. Q83w 11117. il'H,'I. •1094, 1 ac, 1 • 

~ ( 
) 7 <i 'Jp' •312! • (I~ 3 I I <1 \7, 30(13 -135 7 2000, 

JT1,AlGHT •( 
~Fl - 7 •15 •.Hi!, q~3. 1 1-111. l~ •;?_(j.13. 20 

--'iittmf~tt-+'-h . s 57 IJ, 3711 • •llH!l • HU1. 51-07, qa_ 
STh'AIGHT •( 

( 

t+.0 • ( bl?0 11 ·Ho. :SH• •HHS. "723. 3-9-<.lf,. Jb.g 
( 

,. eOllF 570, 3H. •HHS. ~773. 3&02, 3 
srnAlGHT •l 

) ~ ('S" l '.;70, ;p·1, • 107§, -1a1a, 3&02, •&52, 
( 

'I!') • ( 805ti S7v. :ni,. -1075, -20il5, 339a, -11 ss. 
( 

) ~r~F 570. 3711 • •1075, •2-0611 • 28SO, •13o 
ST~AlGHT •( 

) HS !,7 i,J. 37'h •1Y7Sw 3i:!l. • 779. -1364 
HlGJO •( 

)• /l?.J §70. 3111 .. ici:i s. 932. •Ulil, •13&!1, 
STf,,\IGHT •( 

l\-2",II !1,1 !) • :H<1 • :" l 075 1561. •2&63, •136!1, 
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L!JADING • THEh'MAL PAGE 62 

* * 

* --------------------------- * 

* * * * * * * * * * * * * * * * 
OISPLACt.Mf.tiTS ( 11\CHE.S) ROTATIG~~ (OEGREtS) ABOUT 

y z X AXIS Y A)(IS Z AXIS 

-.<,oo -.ooo .ooo -.ooo -.ooo 
:ih ~ l;.;,"+., ---f'---------------------------------------------------------------

>· 10 •.C04 •. oo 1 .04& .000 -.021 -.0111 

>• IS -.r,13 -.003 .109 .oc6 -.028 -.01s 

>,. ,?l)N -.03& -.009 o2Cb .01e -.oa9 -.045 

tlf.NO •( · 2(JM -.052 -.030 .23b .054 -.011 •.OE,8 

>- ?OF •.C75 • • 069 .238 • 07 E, -.oeo -.100 

>· 221, - • 12s -.153 .203 .012 •.0!l2 -.10s 

tJt.;;I) • ( 22M -.126 -.193 • 199 .039 -.091 -.051 

~ >" 22F -.094 -.210 .21s .022 -.107 .0211 

HRANCH PT. 25 -.021 -.1':i8 .255 .0011 -.1111 .042 

orH •iCH PT. 25 • .021 ... 19B .255 .004 -.114 .0112 
&f+t-A-¼ .. 

>- 301• • 040 -.181 • i!':i3 -.oos -.oq1 .048 

i'!f:1';0 • ( 3vl1 .ci,q • .156 .304 -.030 ".038 .C73 

>• 3liF • 061:l -.116 .297 -.0&2 -.ou, .oas 

>• 32N .o:sc -.o:H .267 -.063 .001 .oao 

b E t, D • ( 3 2 r, .cl7 -.001 .2113 -.043 .001 .oso 

)" 3cF • r. l 3 .001:1 .206 -.01s .012 .0110 

>· .35 .cos .002 .JQC} -.oos .011 .013 

>· 40 .CO2 .oot .046 -.oos .011 .013 
-------,'.'..+-...A-J-l;h.L---1'.--------------------------------------------------

ANCHOR <15 .ooc .ooo .ooo -.ooo .ooo .ooo 
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OISPLACl:HEIJTS ANO hllTATIONS (CONTlt~U.0) 

fl ISPLACi!YliiH C 1r,c1,L:,) f<OTATIONS lDEGl<HS) • 
i:,rqtiT i::Ltl'sl::1,T Loe. ----------------·-------------------- ------------------------------~-----'l!'. ., I br,•• f i J .. ·,rt: lciUcl HH1 1.L • N y z )I •xa y oxu l AXIS 

----------- ----------- --- --------- --·------ --------- --------- -------- --------
~fl~ . '15 .ooc ,000 ,00() -.eoG .oo 0 

il!'l JB!F.R fl 'F • ?.5 • G~-~ , 1 'i8 ,255 ,GGII -.11 
~T,H lGt-1T • C 

JfhfJl.,P r"f. SJ • 1 ; l -1'13 • QS «1 ,GU , I !l l .o,u, 

~1 I': Fl f 'f • 5() .191 ,l'H • ijs II •,GB •,H,1 .Ql}-6 

3BAlGl-iT •( 
> l ~ Vil .367 , 119 ,1173 ,GH •,2118 .11& 

( 

t 
( 

> lllOF • II 71 ,131 .sii 1 ,137 -.29 
STi<AIGliT •( 

>· 1 so,; • ':l?.2 .090 • 811 • 1§7 -.100 .111 

,CiM, , 1 "JS ,RS? ,li'.3 -,ih7 

> iStJF 1~'125 0062 .c;iee • l 118 -.2;1 • 06-1-
oT!-AlGI-IT •( - )w 1 '.iS•• l.~32 , llt,5 .c;iu • 111 f.! -.211 .oao 

! ( 
I! b' '. ( 1 §'iti 1-qo 0 ,02q 91,0 135 - ?bl .naa 

·'>SF -.1,9g ••'-•H l. 0 l f, .1ilf:, -.2-. 
STHIIGhT •( 

lf,9 • ~i;l:3 • '18 Q l. H, l .12-3 -.22-
STttA lGr'T • ( 

:,f,<AlGI-IT •( . 'Ill • ,('00 2,S8S .0118 ... 1sa -.o 
:jf,;A!GhT •( 

• 112 1.211 ,!l9G ~,iH~ .,no -.lo.? .009 
STf,AH,hT •( 

-
( 

11P - ( P!i•• I• 321io ,')111 3. ,/1,f,, • 0(:,9 • 1 (:,8 
( 

.:,--5- ... 33;i • ,·511 3.292 0 0f,7 - .. --1-6-' 

I. 3i.? 9 • <; "3 3,H~ .0'3?. -,170 ,Oil 

·>--Hl.+J~ I • 2;., ', • Q ,;I', 3. :J'!i& • 0511 - .. H,9 .02 
:iTi.:AlGHT •( 

->--+li 5 1 • o ,, t1 -.oog 3. 6--3 fi , 0!:16 - .. -1-3 

• - - - -
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Uld~LACl~t.~T~ A~D k0TATIONS (CONTlNLtO) 

E:Pot:·,p, C II.Cl!!:,&) R9H TIONli (O~!.HS) AB!JUl 
pntil"! ELl:.t-•t.NT LUC. ------------------------------------- ------------------------------------"t s I r,,:; ,, r I G,. B[~lbl.nTfb11 J.U • ii ¥ z X ·' X 18 y ~ns Z UIS 

----------- --- .. -- .. ---- --- --------- --------- --------- -------- ----·--- --------
> I';', 1. 01114 • • l·flO 3 • o3h oOS& ••H 

S T ,< A I (,HT ,. ( 
o,; 1.032 • CO') 3,f.52 .os 

.Jl ,fl ( t 'i UI 1 .ci7 • ('> 1 ~ 3 I f,<j 3 ,O§Q • I Q(,!i • Q 1 'I 

> lqf:lF 1.esA ,e11 3,H2 oO&l IQ l ,i! .001 
~Tl<A!t;HT •( 

> 19'.l'; 1. 56A .011 3,Slq wG&l ,1H -.001 
l 

CE.LO ( 1 CJ!Jjd 1.5C6 , g 1 u lw%9 w059 • i!OC:, e 015 
( 

>· 195!" 1.ss1 .oos 3.q1B .os& .2&2 •.Oli 
STRAIGhT •( 

> • 200 1.s2~ ,Ol'l0 3.1102 .05& ,2E,$ -.018 
STRA!GHT -( 

') c>:l511 1.1,;1 • 9e ~. 1.122 aO§P ,ilfH • .0iil9 
( 

i,E1<0 • C 29~M 1. C ~ E, ,O!l~ 3.oeq .ou ,260 -.02 
( 

- ) 205F t.ilt9 ,PS 11 3,QSll ,C65 .216 -.026 ... ( - ,!~I !~ ( 2113•1 I• (:,?.Q • ') 1 i• l ,025 Oc,3 27c -.020 
( 

) c!I OF 1. G !,2 .001 2,971 .05q .257 ... 009 
SfoAlGt1T •( 

) 21 ':i 1.c.o 1 .coo 2.9q'I .OSQ .zs6 ... ooa 
ST,~A lGl-il -c 
:iT,;A IGtif • ( 

~iOMCH l'T, -- 225 2.,11:s - , \l(l~ 1 + 82 11 • OfiQ .179 -. 
1~10,.1e11 PT. - 2~!5 2.(lLJ -.002 1. 0211 • 069 .179 -.003 

~TKl\lGHT •( 

.-, T t1 A l r, 1, T • ( 
>• .i!3'3 2.w,o -.ogg 1.5g3 , l i:C 05 

SH,AIGl-iT •( 
) 2 ~ ()el '3_017 -.r q11 1,3q2 .us .1 ,,s -.o~ 

( 

t!E; 0 . ( 2111'1 §•A 119 ; I)<~ Cj 1,12& • t IJ6 • ic~-
( 

- • ')13 1 .3311 • 1 Si? 252 •. 125 
( 

~[j -( 2 11~;1 !-_Y;iG •.o:H, 1 • .5 116 .161 .275 -,13 
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~ISPLACE~ENTS A~D NOTATIONS (CONTINUEU) 

DH>Pl~Cl:.:lt:l,fS (IliChtS) IHIUTIGNS (OEGRHS) AIHH.iT 

pn r'' r £L£t'.ENT LOC. -----------------·------------------- ------------------------------------''E''\f•·/-,l T Li I 1•t'J I ti"~ TI Ori ', lJ. It y z li \)(I& Y AXIS l AX15 

----------- ---·------- --- ---------- --------- --------- -------- -------- --------,,,o . ( 2'15'1 3. 01,0 0036 l • 3!1& ,lei ,275 • .1 la 
( 

> ~,,sr 3 • r)lf i: .000 I .329 .u,s .]47 -.120 
;,Tt,1AlG1;T •( . 

( 

u[11D •( csc:, 1.•n2 • 361 .653 ,GSS ,4S 
( 

> eSCJF 1.905 ,33,, • !! 38 ,901 • 4E,Q -.283 
;jf;~qGl-!T •( 

-
( 

+,,I) - ( ~55;1 1. 21:l l • t.!!13 .en, -.oos ,1130 -,l46 
( 

• 2'::iSF'. l. 2e 11 ,vs~ • 8 4 q ,Oi!O .1101 • • 22-
:;TkAll;r1T •( 

ST'U• IGHT -c 
~ ,, "t 5 .oc.o .uoo - ,()Q(l -.oco .ooo -.ooo 

~ Ff p 'I' • 225 2.G l3 ,CH12 l ,A211 .o&q .u~ ... 003 

t ShAIGnT •( 

( 
f-j,,[) ( 270'' ?.oos • QE, '!! 1,1!3& • 06 ll .aot> -.018 

• i!10F 1 .'112 • ()8q 1.au ,Oo -2-119 -.-o-
STRAir;t-<T •( 

) 2:,JS 1.ni; • ~•jQ I ,J&IJ . u iii ,305 • 1 
( 

r.fl ( i::1-'-_;11 1.<1 27 • 2qg 1,333 ,1511 .111 -.1 

) c7~F- 1 • 1 d'1 ,?ol t.29& • l ij 3P •.141 
ST Ii A I G t-1 T • ( 

-
( 

~{ t! i, ~ 'd •~"I • • llii ij • 1111 II ,131 • 2.9 
( 

F • ~ 11 • • 01! 11 (IS" . - ... .on • i:!7b .. , 119 
STf<AlGt-T •( 

) 2·15 ··...:;-.;, 

:'>T1,AIG .. T •( 
~! -- r!CJY , ooc; ,OCQ ,000 -.ooo .1100 -.ooc 
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'lqq • 5C9 • 

4~4. 321. 

37 5 • '15.3. 

2b£1,'3. IIYSO • 

261lt!. 1 H7. 

?.6/J t!. 2381. 

3 35. l. 00 1.co 11, .81 483. 

1761. 1.97 1.q7 2'l.'l0 146116 • 

3676. 2 .140 2.110 29.qo 46q 1 • 

1415b • 1.00 1.co 29.90 21 <H,. 

>• 12',rl 4q•J. 321. 2'Jlllj. 'l5l4. 1913. 2 • 61 2.f::1 29.90 10516. 
( ··--·--- ··---

0E~o -c 125M ~19. 130. s30. 'l&Jq. 3201. 2.01 2.01 zq.qo : 10601. ------~-r --·-- - ----------· 

>• 12 :;iF 3?0. 500. 167d • 9290. 261 .S • 2•61 2. f:: l 2q.qo 10278. 

____ ST>< ·,.; (>_'"_ 12?____ _3~~• ____ _5_6_~.•---------------------------------------~---------
101 a. 1531. 1311. 1.00 1.co 2'l.90 110b. 

>• 11~~ 320. 56? • 1d7a. SbOl • 6524 • 2 • 61 2 • 61 2q.90 9200. - T- • 
,H.::lil •( 111111 4oq. ':,(,\. .314613 • 5712. 63~i. 2.61 i:!.61 29.90 

.... - 9660. 

>• 11-,F 
ST!( • ( --------· 

dR pT -• 11', 

2,;9 • 

2"19 • 

I.H1 pT 115 11 'iii • 

{( -
>• llu~ lliG. 

··- -- ( -·· . -·- -- ------•- ---
HI: tll) •( 11M'. 9;>_7. 

( ... 

>• 110F 157. 

>• lC'J 
-------in G IO • ( -

157. 

>- 1 r,e, 
STR •( 

•If 1,1) 

( 

• l 
l 

>- <)'j 

>- q,; 

P.~il 

>• l•"!F 

1 'j 7 • 

I ', 7 • 

I ''l 7. 

t' ;,,). 

q tJ {). 

5'i2 • 

592. 

:,,..1. 
<jt, 7. 

ii 3 I• 

1 ?.3S. 

1235. 

1 C 3 ',. 

1 c' l ", • 

1"3':l. 

122 '1. 

I If, l. 

71'-17. 5525. 2501 • 2.61 

711H. 3447. 4'118 • 1.q7 

?t>li'). 278. 9103. 1.97 

2660. 9404. 1122. 2.61 

26.SS. '1120. b'li\ • 2.61 

2.61 ?.9. c;o 

1 • q 7 29.90 

1. c; 7 2'1.90 

2. cl 2<l .90 

2. c 1 2'l.90 

q7qq. 

7372. 

71492 • 

102d4. 

10011 • 
: 

--·-------··-·------------------------------~~--------~-------------
1672. fl 15d • 2109. 2•61 2.t:J 29.90 8980. 

lb72. ,b37. 4299. t.Cl(; 1.co 29.<JO : li:1&9, 
--~----------- :-----------~~----------

lb'/2 • 

t b 7 <~ • 

io72. 

i •l • 

2 4 f, ,, • 

w;. 

t,., .5. 

!.3<) ',. 

loti2. 

2 142. 

c'40t,. 1.00 

Hb1. 1.00 

]Ucbo 2.hl 
··---.. 

2nlj. i?.r,1 

31 t 'J. 2. I- 1 

1.00 

,.co 

i.t:1 

2.t:1 

2. t,] 

211. qo 

29.'i0 

29.'lO 

29.90 

2q. 90 

11 7b • ____ : ----------

1!0 .5. 

?Sib. 
--·--": ----------

3b lb • 
-------;--·-·---------

11120. 

-----·-·------------------------------------------------
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>• /l~F "lj". ltbS • 2q1,·1. 2 l i.2. 3115. 2. n 1 2 • t: 1 29.'lO -1 I 20 • 

;, 

>- b0N <HIO. I I 65. 211€,9 • 5855. 2515. 2.bl 2 • b 1 29.90 71'14, 
·-- -·------- ··--------,-----------

dtl·IJ • ( fl OH sos. 1J3ii. ~~581. 7037. 1 7 l. 2.bl 2.bl 2'1 .90 8256, 

>• l<(,F 1151l. 467. 2711 • 7 8413 • 2273. 2.&1 2. E: 1 29.90 aqqq, 
:, -

A ttf:1-lR 75 11 'i4 • 467. 2111. 7995. 2220. 1.00 1 •CO · 29.'lO 3503, 

ijR pT •• 37U 1340. 1110. 2394. 521. 5249. 1. 9 7 1. c;7 29.90 457'1. 
-------------sr;.- .. -c----- -----------------------------------------~-------~----------

... ..., 
N 

, -

>- 505,1 l 311U • 2735. 23911. 5572. 599. 2.61 2 • E: 1 29.90 6371, 

BENO -( sos~ ----- ---- ----c'til\O• 991. 1229. 74'H. 221:5. 2.61 2.61 29,90 8272. -c --- -· 
>- SO~F ?.733. 1345 • 73b. 7313. 2':>31 • 2.61 2.t:1 2'l .90 812bo 

sr;.·-c--·--··- --------------------------------------------
>- ~I() 

>- '.:> 1511; 
- - -·- ( 

2733. 

27 53 • 

BE~O -( 515M 2HRO. 
( -----

>- 515F 

)• 52UN 
( 

BEND~( 52OH 

>- ~2'Jf 
~) I ,, ., 

>- 52~ 
---~-srN--( 

I 3 110 • 

I.Sao• 

10,?5 • 

110. 

l IO• 

>- 530N 110 • 

·r 
HE~O -( 53CM 

>• '.dJF 
:'iTi< ~c-

>• 535N 
t 

aE,;u -< sv:i:1 

•-- - -

?.1) 10 • 

?.733. 

2n:s. 

l ,i,;5. 

-

134':i. 13o. 2833. 3b213. 2. '10 2 • '10 29.90 /l489 • 

1345. 7 3b • 12257. 41 B. 2. t, 1 2 .t: 1 29.90 13544, 
:----------

991. 24112. 12£1111 • 3540 • 2.61 2 • E: 1 29.go 13761. 
-:-----------

c'735. 4270. 10517. 873. 2.61 2.61 29.90 11900. 

27'35. 4270. 1730. 10848. 2.61 2 • t: 1 29.'iO 12320. 
---------------------------------------- ---------- - : 

2M,a. 11690. \ 337 • 7067. 2.61 2. t: 1 zq.90 14348, 

3044. 14.!hllo 19i: • !j54 • 2.61 2,61 2<.J .qo 1493'i. 

30£14 • 111cr,11. 1 l q 6 • 813. 1.00 1.co 2<.J .<JO 5753. 
----------------------------:-------------------

30114. l '~264 • 12127. bl 73. 2.bl 2.01 29.90 20608. 11: 

?;>1'6. 14Y4c. 14502. 453b. 2.61 2 • b 1 29.90 i?2278, •: 

1 i45. 784d. 1511Gb. 12589. 2.61 2 ,t, 1 29.90 c!235'1 • ••: 
13£15. 7R46. 111419. 52tl • 2.&1 2obl 29.90 17170. 

------- ------------------------------------------------~-------------
?Olb • ~bh7. 133i?1. 47 :Sd • 2.61 2.61 29.<.JO 15<Jc3. 

- - - -----··------------'11,...._--~--------------'•---- - - - - - - - - -
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114/. tOiH,S. 6173. >- 535F ____ 110. 3cqu. 
----- SP -r---

HR pT 

!:11~ pl 

... .... 
w 

>- 5ll~N ___ l!Oo 
·"T··-·--·· ·- -------··--··-··· 

3 U I~ q • 11 10 • 7 ll.C'I • 2<:11;11. 
-----------

Ht~O •( 5QG~ 1~55 • 211 I b • 1790. 10264. 111 Of:>. 

>- 54JF 273S. 13Q5• 'lb5'1o 11362. 2822. ·s1R·•c·· ----------------------------
555 2733. 1345. 4659. 12203. 12130. 

-----------· -----·-··· 
555 1603. 2 7q9. 12442. 12827. 577'1. 

>- SbUN 1603. 27G<J. 124ti2. 5905. 10tl48. 
( .. - -----------------

Ht~D •( 560~ 12,<J. 2q7o. 21 q <J • 5475. 13999. . - r-- -------·-··-· -····-·----- ----
>- S6Cf 178. 3221 • 7357. 4121.1. 8950. 

;, 

>· 51:,,~ 1 7 fl • 7 $'57. 2tl25. b09o 

- - - - -------- ---~----~-------------
2.61 2 • t: 1 29.90 1592~. 

2.01 2.61 29.<JO 1311'1. 

2.61 2. t, l 29 0 90 8821. 

2.61 2.61 2q.90 11707. 

2.61 2.61 29.90 13172. 

1 .97 1.97 2<J.90 1ao1&, 

I. '17 1. 'l 7 29.90 14631. 

2 .t, 1 2 .f: 1 2'-l .90 18327. 

2.61 2 ob 1 29.90 15874 • 

2 • 61 2.t:1 2'l.'J0 12855. 

1.00 1.00 29.90 3172. 
- . - -- -- 1<! G I D • { 

3;>21. 

3221. 
----------------~--------~-------------

>- 51,5 1713. 
( 

tl f. r,f) • C 51.-!<M 12 5q • 2Y7(). 

>• SF.ii'IF l tifl3 • ?. 7 Cy• 
STR ·• ( - --

>- 5 7(, 1603. 2 7 'IY • 
----i:; I GI lJ • c-·---

ANCHR -- 515 1 l • ?.7GY • 

~R pT -- 555 2h.3 • c;1. 
-------·-srrt •( 

>• bOON 21, 3. 'l I • 
·- ( 

i-,E r,i1 • l 6•lOt-: I ~ '' • i:<12. 

>- bll(;f I-, 1-\. 2711 • 
·----- ---- ST l< • t 

>· oil:, ,,d • ~, ,, . 
RIGJiJ •C 

>• "I<, f,~. ,1 I ,1 • 

7357. 20?1. 1758. 2. r, 1 2. t: 1 
---

74f>o. 3313. 1490. 2 • bl 2.61 

5c:50. 380e'. 3065. 2.1,1 2 • t: 1 

52',0. 2 l ti 7. 3'-11 7 • 1.co l .c 0 
-·-- _._ ___ -----·· 

'.j2'::,0 • 5839. 31811. I\I A t,I A 

312. 62,~. 112\1 • 1.97 1.97 

31 2 • 1011. bbf. 2.01 2.t:1 
·-·- --- -- -~- ------- ---------------------- .. -------~--

7 I '::,. '11 '.,. 3 ;) 'j. 2. t, I c:'.61 

/ 4). b~!j • ?. ib • 2. t, I 2. t 1 
--------- --- ~------

7 IJ :i. Io 3 • IH • I. oc 1. (; !, 
-------- --~---··-

7 Ii j • 'I• ci50 0 2.hl 2. E: 1 

29.90 81811. 
---------:----------

2 • .90 8706. 

2'l.q(j 7889. 
:----------

2C/.90 2663. 
: 

NIA NIA 

29.90 1042. 

29.'lO 13S<i. 
~---·- ------·•· . 

29 .'lO 1255, 

2'i. 'I 0 l Cbb • 
·---·--·-·:·---·-·-------·---:-------------

2'i.YO 

2'1 • 'lO 

303. 

1.159 • 
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flt.NO•( b 151-1 'J. 278. b69. 75. lib• 2.61 

2-61 >- blSF bl. ~72. E>H. 157. 415. __ 
ir·-t 

>• bldN b 1 • 212. 679. :S79. 

YE~O •( bl6M 'Jo 278. 73. 1161. ----- -------r--· 
>• hthF 

sr~-c 

BE1,ll - ( 
- ( 

)• hi?CN 

h21JH 

>- 6i?OF 
~ sr:.-c-
,. >- c25N 

tlENfJ •( b?SM 
- ( -·---- -•-· 

6/l. 210. 768. 540. 

68. 210. H,8. 1533. 

23ll. 1so. SIi. 1740. 

263. q 1 • 737. 177&. 

26 "5 • CJ 1 • 737. 1095. 

1ll3. ?.39. 1552. l21J5. 

1140. 2.61 

l 0?.3 • 2.61 

1001. 2.61 

661. 2.61 

100 1,. 2.61 

8411 • 2.61 

1494. 2.&1 

47':>. 2.&1 

2 • f: 1 29.90 8~9. 

2 • f: l 2<l .Cl0 9\3. 

2.61 2<l.<l0 847. 

2.bl 2<l.90 q33 • 

2.61 29.<lO 117&. 

2.&1 2q.qo 1<13<l. 

2 • f: l 29.90 1921. 

2,&1 29.90 2133. 

2.&1 29.ClO 2195. 

2.bl 29.<iO 20811. 

2.bl 2<1.<i0 2139. 

SF .. /- 6?5F ____ -~~• ___ ~-7~•---------------------------------.-------1409. 149'-I • BU. 2.&1 2 .E: 1 29.<lO 2316. 

>• 630N 61- 212. 1409. 1810. 5311. 2.61 2.Ell 29.90 6047. 

6 l;)M 91 • 263. 484do 1848. 2992. 2.61 2.61 29.90 b2blo tll::.riD - ( 
( . ---- ------ ·----::-------------

HR oT 

,_ 

>- o30r 
TK •( 

>• b35 

>- 6/J0t, 

8Et,D - C bl.I OM 

>- 64/)f 

>• bll2 
5Tl< ,.(--

>- 645 
5Tt< • { 

055 

&fl. 

I, fl. 

hl:I • 

234. 

?.h3. 

?,fd. 

263. 

2h3. 

270, ':;b39. 1020. 1080. 2.61 2 • f: t 29.<lO 6297. 
-------·---------------------------------------1t-----------..--------------

270. 5b39. 1532. 168. 1.00 1.00 29.90 23116. 

?70. 5b3~. 1 hflQ • 118 :S. 2.61 2.61 29.90 6274. 

1 ', l) • 3173. 1887. 4771 • 2.&l 2.61 29.<l0 6306. 
---·---- ·-· 

'll. 11 (Jii • 1923. 55611. 2.b1 2 • b 1 29.<l0 6262. 

<;; l • l 1 Otl. 5352. lb85. 1. 00 1.00 29 .<;;0 22qs. 
·- ~------·-· 

•;i. 1108. s1oq. l4t2. 2.40 2.110 29.<lO s21s. 

91. 110d. 91;16 • 117 30 • 1.n 1.97 ?.9.90 3915. 

- -----· ~---- --·----------------------··--•- ----·-··---·------ -- - ----------··- ---•-------•-- - - - - - - - --------- -
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----------------------------- ScCTION EXPANSION : 
-·PoTMTTLf:1 ·---- ·u:c. 

TYPf _lYPt _______ ~~(!. ______ AXldL ----- ----- ---- ---------

f/F$1.TTANT --·--- ···--··-··-- ·rri•PLAr,rUuT-nF--PrJn.~,---uTJT•CF r',OOOLOS STREss---.----------
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'i~ pT !,'-,':, 21J 3. •11. lt ()!;. 'lil I,. •H30. 1 • 'i 7 1 • <i 7 2'1 .'10 3'-115 • 

A;~ p :r ____ S nr-T..__... --~ ~5 _____ 91 H • ':,Gb. ____ 150':i • U181. 947 • 1.97 1.~7 29.90 : 3569, 

----~rR--;;;/.'".~~o ____ 9~-~----·• __ ._-___________________________ ..::.......::..... __ ~ __ _:_:...:._:...:..._~ ________ _ 
S'Jf,. 1505. 2217. 70114. 1.00 1.co 29.90 3024, 

>• b6';N 

oEt,O • ( t,i,511 -------------- c· 
>• 61,SF 

TFr•-C 
>• b7vf'.. 

bEr;D •C b7vM -c ---· ----

'11 8 • 

q,q. 

IJ2v. 

!l2U. 

qf,':,. 

S'H,. 1 'JO"i • 21.1112. 7551. 2.61 2. E: 1 2'l.90 8111l4, 

560•===~~=~--~~~~-~~~~:---~~~=~~==;~ 
725. 

LIB2. 

6bO.S. 

bb0.3, 

2<170 • 

2319. 

537:i. 

6661. 

1771 • 

2.61 

2.61 

2. b 1 

2. E: 1 

2.bl 

2.61 

29.90 

29.90 

29.90 

6699, 

725 • ._____~~~-~~-__!!_!_~:_____':~'.._~~--=-=--=-=--=--=-=~:;------111ST. 8846. 

90'l3. 

'ilf,. 3':,Rdo 5557. S':>03. 2 .6 l c!. t, 1 2'l,90 8995. 

6005. >- b70F 545. 949. ... ··srir.-c- · - ----------- --------------------------------r-___ _:_:.._ __ - ________ _ 
117'-i. 5031. 2.61 2. E: 1 29.90 82112. 

c;I >- 675 

---- ·srH -c 
tlq pT 

RR PT 
;, 

>• bilO 

t,/l'j 

t,11~ 

>• bqO 
·srn -c· 

s,,5. 

',tl'j • 

5115. 

2111. 

21n. 

>- bq5 2111. 
STH - { .. -····--·-··--·--

> • 7f.iJ ,, -

fj[:-.D 

>-
l 

-c 
c-

7f.5N 

7f.'JM 

>• 7nSF 
J rrc·-• 

>- fl (.if; 

( 
3Fri,> •( 7J,;I-' 

( 

>• /1 t;F 

c: ,, l • 

21l 1 • 

157. 

I '1. 

lY. 

1 7 lj o 

2?,I • 

q (19. 

91' 4 • 

964. 
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6-f#--
>• 11 I)~: 3:S. 1,G(i • 172. 39. 210. 2. 1, 1 2 .6 1 29.<;(J 215. 
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>• 53i,F 11-j I',. 1 • C• 1 b CJ. St. 2.61 2. f: 1 29,<;0 : 132. 

>- ':!3';it, ii 33. 1 • "-• 1 7 l' • <l'i. 2. t: 1 2,f:l 2'1 .c:io : 139. 

OEtdJ • ( 535;,, r, <I?. ;,,q. ,53. 152. 3b. 2,bl 2.61 2'-i .90 . 125. . 



,, __ ._-, , .... .._ ___ -~'_,-.•'---~,-· ...., __ ...., "---~ --~r--).+:..+--,·,,+t4+,C~,--,#-- ,.__........ -~-·, -- .. 
--:-r:; t.;-t- .,.,..t, .i .. ~-e-H, -,;1.:- ,..._o- _,._,. ,'-JC- . ."-----;1-"' 

l'J'f'•Aflt..< I. i. ,.,, J .. t, • ,; ,,t. ;i 1 :: ~I;, l:.C;: ,,t I Grl T ( + l.il• 1 f) PAGE:. 90 

I 1, l F: " :·;1, L F ,J !, C I:. :-, , •,u •it.i-. r ., l•n11 -'>l"t.:,~ CiLCULt.TILr,S (Ct,:, T l"-Llt.U) ---------------
>ttH..rS 

--·---------------- ----------------------------- ------------ St Cl ION : Lllt\GITUUINAL: 
'"!'l T n r r.tE" LfiC I I f :;1 i. l ~ i T 1 r f' L t r Ii. L 1_; r 'i ~ • •' L Abt b I• Yl.1T•6f '' IJtlwl. IJ S : H•ES'1 
fY.'F T YI-'( j,. (J. ;.. (IA L ~HE .. 1 T ,Jtit; I 1.l'l hi;. I,[, J :. G tl:i•iJl:,G I-LANE f'LAl•t l lN (3) ) . PSI . 

------.--;.·------ -- - . - -- .------.-..--- --------- ----- ------ --------~ - : --a..p~~ 
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Department of Energy 
San Francisco Operations Office 
1333 Broadway 
Oakland, California 94612 

Mr. Robert L. Gervais 
Solar One Project Office 
McDonnell Douglas Astronautics Corp. 
P.O. Box 366 
Daggett, CA 92327 

Reply To: DOE Solar One Project Office 
P .o. Box 366 
Daggett, CA 92327 

OCT 1~ JS84 

Subject: Contractor Clearance of Contract DE-AC03-79SF10499 
Solar One Reports for DOE/TIC Inclusion. 

Dear Bob: 

Enclosed are copies of covers and title pages of nine reports prepared by 
McDonnell Douglas Astronautics Corporation for the Solar One Project under the 
above referenced contract. In preparation for delivery of these documents to 
DOE/TIC, I have prepared a SAN form 70 "Request for Patent Clearance" and a DOE 
form RA-426 "Recommendations for Announcement and Distribution of Documents" for 
each document • 

Please have the appropriate MDAC personnel complete and sign these forms. As 
agreed, SAN form 70 should be forwarded to SAN/OPC by your office with copies of 
the completed SAN form 70 and the transmittal letter being sent to me. The 
completed DOE form RA-426 should be sent directly back to me. 

The documents covered by this letter are: 

Primary Document No. 

OOE/SF/10499-TlOB 

Secondary No. Brief Title 

STMPO 193 

DOE/SF/10499-TllO STMPO 195 

DOE/SF/10499-Tlll STMPO 196 

DOE/SF/10499-T112 STMPO 197 

PSS Final Design Calculations 
(Book 18 of 26) 

P_Si. f iJJ._, ~,l "~.g;~j ·.', C1lcul .a.tiQn$ ,~ ,1.A _., · , · ,>.....,_ ,,.1,:, ·"UT""" , ,· , 

PSS Final Design Calculations 
(Book 20 of 26) 

PSS Final Design Calculations 
(Book 21 of 26) 

PSS Final Design Calculations 
(Book 22 of 26) 
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Page 2 

DOE/SF/10499-Tll3 STMPO 198 PSS Final Desi}n Calculations 
(Book 23 of 26 

DOE/SF/10499-Tll4 STMPO 199 PSS Final Design Calculations 
(Book 24 of 26) 

DOE/SF/10499-TllS STMPO 200 PSS Final Design Calculations 
(Book 25 of 26) 

DOE/SF/10499-Tl16 STMPO 201 PSS Final Design Calculations 
(Book 26 of 26) 

If you should have any questions or concerns please do not hesitate to contact 
me by telephone at, (619) 254-2672. 

SDE/aks 
Project File: CCC010.RNO(SA3:) 

Sincerely, 

S.D. Elliott, 
DOE Solar One 

Encl: Nine Document Covers W/forms 70 and RA-426 

cc: Roger Gaither, SAN/OPC 
W.O. Matheny, DOE/TIC 
Mike Lopez, DOE/SAN (FGS) 
Mary Soderstrum, B&McD 

/. 
Jr., Director 
Project Office 
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DEPARTMENT OF ENERGY 
SAN FRANCISCO OPERATIONS OFFICE 

CONTRACTOR REQUEST FOR PATENT CLEARANCE 
FOR RELEASE OF UNCLASSIFIED DOCUMENT 

SAN FORM 70 10/80 

Prime Contract No. 
OE-AC03-79SF10499 

TO: Roger S. Gaither, Asst. Chief for Prosecution 
Office of Patent Counsel/Livermore Office 
P.O. Box 808, L-376 

~N1Af tract No. 

ReEort No. l ~ I rir'U J.::1'+} 
DO /SF/10499-Tl09 Livermore, California 94550 

Date of Report 

FROM: 
McDonnell Douglas Corporation 

September 1980 

• • 

1. 

2. 

3. 

3855 Lakewood Blvd. Name & Phone No. of DOE 
Long Beach, CA 90846 Technical Representative 

S.O. Elliott, Jr. 
(619) 254-2672 . 
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