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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 Support 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 17 of this document is provided in support of the 
Mechanical 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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TO: r, €... o~-a2. -v 
FROM: G~II._M-4t. , Piping Enginee-ring Group 

Client Ooc Project S°t.2-'d~ Z' Job No. C -217t:Jt:J 

Pipe Line Analyzed r_ss OIL. .,. CH..fA"G/N'!!z ..SY s r c,,,._, ,.r::-c €,:2 /~ ~ r t:J- ~-BB:! 

Reference Dwg. t::.13-/~ A 
This piping has been analyzed for.the Zite4""& p ff4 <2 &/e;t'G<'t?; p 6'.:f~t/1'4; 9' • ½. s -4,,&'~ S-1/ '2:~4Vd::::: ~,-2,;fT#~ v::ftz:~loading condition and is found to be: 

0 Satisfactory, as is. 

!Xl Satisfactory, with co~ents noted. 

0 Unsatisfactory - See Comments • 

I) ,{J,J.L s r~e~~,: '5.. 
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COMMENT ,r.> /,'? ,:f dA~ ..::..e~~ 7'"#;9,V r~e: r:::2£ L,,a/,/1/,a,~ _$ I 

eJ AMCHM ~t:Jf'?(Z.S ~<c: 5(,,..,.1-4 di<' zt!!' 'Z:1'i:t7W e«r:/lfq.54 y 51.1.8H /"7'"@ 

"5:.lC'-i:..i"T z::'~~z: ~e./~au:. '-'~.es A.Alf. -Vt'~ -'~~~Q.~12. 

3) /HI', /5 & ,C-/,t,':::fL A4/4£Y,-# 1,S 4:-1£/G",Y / +e:44<'4?$.S: f(ALV,5 1"'1+!<~ 

.s.~~d!Z: ~ t2. ~"'9Z'/~~ d~k::'./.S"/b,t/~ -

RECOMMENDATION 1 2 S. v e,-.,,., r THs::_ F C)~ce s 9'- Mt:J"'VeA..l ?:S ro /fe,c~eroY;,f,l"e_ 

Zj_ t/.SZE 
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7""A'~ J:..~Pc:!.,EA/Ce.a 4.,~UT/MS>. •· 

-
ATTACHS: e'(Plf Srri'e.ss .s Q,,,.,,,,.,,,,,/'( l" /Pe ,..t,.,fT, s e>,,,..,,~~,l't l'. tJ_.e ,§re~ 9-'-~....,.. .... _,..._s 

$~~ Signature~ 
Copies to: Sender 

Analysis Folder - Job File 
Piping Engrg. Supervisor -rc-r 

tf_.E ,A:/ CJ/.3L-e 
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System/Pipe Line Name Analysis No. 
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Loading Conditions Analyzed 

Pressure X 
Weight X 
Thermal Exp ans ion X 
Sustained Mech. Loads 
Occasion.al Loads X 

Stress Evaluation (Code Equations) 

Eq. 

Analysis !dent. Code 

F'-TO-Y-,4-t, 

r-T4-Z'.'.-4;3 

_1/~I.£' psiS/~co psi 

f';f~ = //5 r".SA: ~~LP:. 6Bf p5i 

Temp • 5'25#;& @ Pr. J/5' (Ov~l'lr u;1; 

Eq. (12) Pd
2 

+ I). 75 L."!A. + O. 75 L'fs ~ KSh 
Do2-d2 c c 1,8'1/ psi C::::::: IS«o psi 

Material: - ,4.ST,,,._, A/t:,6, G;e,8 

Eq. (13) SE• iMc ~ SA 
i5 

Material: - A.$7"'M Al'"~ ~..8 

Temp • 5"':z5°;#" (€i) r"r. A/5'(C.v P1PE) 

BS-70 psi C::::: ~ psi 

Eq. (14) Pd2 + O. 75 :L.'1, + ~ C::::::- (S + s ) 
ooZ-d2 c A a - h A 9~9" psi~ -"7~ psi 

3. 

Material: - ,9.sr~ A/o 6 G,r .13 

Stress Evaluation (Local or Special) 

Loading Analvsis !dent. Code 

REMARKS: 
I} ,4~L ?/P,€ sr~e5$IF..S 4A~ LeS$ r-"•h#,tf/ 

,#/: ,,,,r/#(..-Lt:}~A61,4 S. 

.2) C)c,c,.S-"c~,,." ~oA''° Is ½. ~.,ee 
$Nt,,T'Pel¢4oV t!!:"91'f?'N~4,'CS , 

4 
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7-7-?CJ 
Data 

Date 

i 

I 
I 
I 

I 
I 
I 
JI 
i 

I 
I 
I 
I 
I 
I 



- - - - - - - - - - - - - - - -L......j ........,J - - ------- -··-- - ~ 
r·- ----· 

L-~ ~-;• L_., ._, L----." : .•• ..i "- --......... ~ 
CUSTOMER: POE 

~Jf ! PROJECT: _c:;0~4-lf -r SUMMARY OF FORCES 8t MOMENTS - 2 ~f_,I ~ >< ... JOB NO: f'_ -217/"JI? ON SYSTEM TERMINAL EQUIPMENT < - ,__ 
!!? BY: G.H.MAY OAT£: J'uLY Z 19.90 ( SYSTEM I ' '~,~ ~ ~ 0 - ,__ z REF. m4GS: r:, n ~/¥A t5S c,~ - CJIMG/..(/6 SY.sre~ r'ee'Q. -"-1~1, < ~ ~ 

~; ~~ - --8 '!. Tc'J - -Y-,64.;9 )> ANALYSIS CODE: 77Pl/?c-Tl)-t'-4-3/3/"?. : ' IC/I ~ G') 

.. "' --m 
' ~ 

)'. 

~ 
-0 

TH£ RfPnRTED REACTIONS BASED ON A THERMAL 
,,, 
:0 

EXPANSION ANALYSIS FROM ... 7.P. .°F TO ~2.f:.0 f 
. 
):a V> USING Ee• THE COLD MOD. OF ELASTICITY• AND z C: 

.......... (' .. % COLO SPRING. Z RIGHT -HAN"D X ~1 men z .. CARTESIAN COORDINATE OJ ::a ~ & SYSTEM w -< .... 
~ DI . 0 .... .,, m .... (JI 

t 
:xJ n =2 .... .,, 
-o '° 0 z :en ...... :;:o EQUIPMENT.CONNECTIONS w n G') 0 

FORCES (LBS) MOMENTS (FT.-LBS) m Cl): • 
-0 V, ~:= LOC. :e: ::a Qo 

X y z RESULTANT X 
. z 0 NO. y z RESULTANT 3: 

~~ -0 0 
J:i,,tJ;W fw,t',"'- p;~~ /'~,A- - .... 3: 5' -3~C. -Y7 ~ ~9' 817 -5_:;,,!,0 ;z,.38 .5?'3Z -o m :xJ (D .... :z 0 ... . ,, ' -97 :z -I P-30I IIJ'E"9sr ... /,, J p '" ,u'i 

S' --¥ /J 97 -20 -s-z A S6 C) V> 

WTEAF~JI- ~j 
I S?2. /:33:? //2:ro ~~5"' 

n 
-~JC A,/£. 5' ;zs-, ?'55 ~,,.,0.3 //.337 0 

0 '---J ,,, 
Tri r.s. Hrlf. St.-1~- 'T~6fN,1 70 3~(;, -rz 6 3J:J.,R 9..2~ 57/17' -lf'SI 6o~/ 
F-3// I~ "rficr .(~~'".IA 7a· ~ 'l?J 0 ?fl -;(,03 er- /.>-~ t:.2.B 
'A.Ir,:,.- - "el$ /; ,,-} / <'P. J<-,, 70 //7/ 2f7 &t'2. /7'7~ l7if /2()'7'/J 5'?31 /32a5 ::u - : ~ m fa '--I 

< C a 
tJ • - m m z mo 

1.-. 
0 

0 ..... > 
N CJ\ ::x, 

-1:-' . 0 
"- N 0 0 z .... 00 ..... 
00 ' 

"n . C 
....... '.J 

. , ... '.J ~ 
'.J ~ CD 
00 m 

::u 



I 

•• I 
I 
I 
I 
I 
I 
I 
le 
I 
I 
I 
I 
I 
I 

~I 
I 

<..: ,_ 
c:: 
I
I.A.; 
:E: 
C 
V. .... 



j 

•• I 

,_j 

. ·. ··1 ' ·7 

I 
I 
I 
I 
I 

•• I 
I> 

C 

• 

• 

. t 

., f .. 
~ ., . .. 

' 

tv11,¢oo 
,. A"""'-n,~ ()OCUW(JollTAr.O"' 

·-

i'U!H_~L~!.?'•HQ 
~~~f 4flftlll.., N-'J~_,.,.,_~ f I,. l_ 

. 1y~fff.\'"!..: .... ,'(__,~.,.:t,Hf 
""1 I rJ ~~r~I# ,,.,o ,.~.,,, 1,,1 .,,t,,,. 

1-+----------------4--4-4-i-i~ Fi.~."'J~!!JL.M ~-

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

• .. 

.. · . 

® 

• 

...... -,, .. ,all•.._ H ltiU ''"'•t II tu 1",...I. h111t. 

........... , .. ta aM,.f. lff" NflH 41!tMl•t• f•t flll•t 

.,...., __ 

• ·•· IOU,I MOf fl..Mlf. ••o-our. U,&J#OCNIA 

7 

• 

C 

.. 

• 

• 

• 

• 

I 

• 



. . 

BRANCH CONNECTION '";YMBOLS PIPE SUPPORT SYMBOLS ANCHOR OR DISPLACEMENT {COLD TO HOT) IN. ANCHOR COORDINATE 
RESTRAINT 6/0R TERM. 

* 
UNREINFORCED PIPE-PIPE 

• 
NO. X y z POINTS X y z 

INTERSECTION CONSTANT SUPPORT 5 0.0 S 1_ T0·04 

* 
0.0 o.o oto·· o:.o" t')!.Q"' 

REINFORCED PIPE-PIPE + VARIABLE SPRING SUPPORT 70 10) C/Z !o '' - O~OJ.,,i," 
INTERSECTION 

O~O" 

~ 
I RIGID ROD OR STRUT 105 1osl 10-os o~o" o ·-o,, o•-o,, 

ASA TEE 170 
I 110) 7g!.O" -O'-O~i" 

• : .. 1 • HYDRAULIC SNUBBER 
0!0" 

~ WELDOLET :JC RIGID GUIDE 

~ SWEEPOLET • ANCHOR ' 

MODELING SYMBOLS PIPING SYMBOLS 
~---•~,-:----:~-~~' I''/ -:·- , .. 

• POINT 
-· 

OF INTEREST ~ ,- ELBOW . .. ~- ANAL YZt:D CONDITIONS•.-·· ' · VALvES 8c SPECl~L COMPµNEN1 S . 

f) 
OPERATING DESIGM 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 

~ 
MASS POINT OR CENTER t><l c-::J N !....,!VALVES {ASSUMED RIGID) Sc.5" I 15 lD-4- I --p · S v:ro · 5-\:> 24~ fl~I\L R, ;x_;:. ( v(:;(L /t/4<'.J;siv,'1 4:_4S1£ 

OF GRAVITY V-10-4-\t. Z4":> 1 \ 

0 IN1ERf~CE. V0\~1 
-c::J-- REDUCER OR INCREASER 

P--- EQUIPMENT NOZZLE -

-
NOTES: 

I) DIMENSIONS ARE IN FEET AND INCHES UNLESS NOTED OTHERWISE. 

2) ALL ELBOWS ARE ASA LONG RADIUS UNLESS NOTED OTHERWISE. 

3) PIPE ANALYZED FROM COLD TO HOT. - DATA POINTS PIPE LINE PIPE SIZE (IN.) WEIGHT LBS./LINEAR FT. INS. 

4) THERMAL ANALYSIS TEMPERATURE RANGE I_S FROM 70° F. TO 
FROM TO MATERIAL SPEC. 0.0. W. T. PIPE FLUID INSULATION THK. 

OPERATING TEMPERATURE UNLESS NOTED OTHERWISE. 5 ·70 /l/0& GR.8 8BA 8.<PZ.S· , 3Zc.. t& .. SS 
ltf-7<!!- ;;7s"r 1O,(o 3}i.l\ 

/(3, ~ t' "?7 If 

5) SCALE: NONE 
/05 /70 f t t 1 

6} THIS DATA AND ATTACHED DRAWINGS USED FOR ANALYSIS 
45 15 4.5 .~1 10, ~ tl/ F\ 0 0 

- .. I 

l'ZS/ \SO llS/l'bO • ~ J l ~ ' ' PURPOSES ONLY. 

··'. 

NO. REFERENCES NO. ANALYSIS CODES NO. REVISIONS DATE BY CH
1

D APP! 

r,:,-\£\-m 7/41-To-¢ -~ -¾ I\ PIPING ANALYSIS DATA (?13·14-) 

1i W • 7o·S·l9·½ A Ste~[~~=~oger 
x-ro-4-n-~ V\ -

,k'·TO·S·/l·I V\ /OHM SOUIR Pit.OT PVI/VT - :.'J;JGGETT CAUi: 

V\ 
, 

TSS Oil- CIIIJRGING SrsTcM FEED 
I/\ FOR !SO;t,/ETRIC P/3-14 RcV A 

V\ DRAWN: KC11/ DATE: /·/<!·eo ANAL. BY G H /It DATE: l·z.3 -80 

V\ CHECKED: ~;.;.:: DATE: 1,z15~ APP
1
D. BY , "' /./-Jn DATE: 1-~-1----& 

-~ 

V\ JOB NO. C ·Z 1700 SYSTEM NO. T0-04, 05 lsHEET I OF I 
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L E X • A P~nP_l~JI!"''Y SOFT-iAl<f. Pf.lnf\t1CT OF Al.I~ IIMPl•TING CQHPIJIUfl(;t. • 0 Y Ill A F L E lC 

t-- DYUHLfll stEA~Ns. ROGER cuRP Fl'G'E l 

--------------------
PRIJ.JECT • OOE IOMh !iOLAf.l PJlltT Pl.ANT • C•21700 

------- ------JOH -...---Ts!-Gfl:.7:'ff4:li;T~,GTT7~L~li~373·~..:..:...:.... _____________________________ _ 

0 ATETT' l / 6 0 

* * * * * * * * * * * * * * * * * * * 
* * 
* EOillD PIPlhG SYSTEM OESCHIPTION * 
• ------------------------~-;;-~.c-c:--.---.--.;----------------------------------
* * 
* * * * * * * * * * * * * * * * * * * 

EX_PL~~I_A!OR_Y _t-N~U~T~E~S~--------------------------------------------------
--------••••••••••••••••• 

IN THE EDITEn PJPJNG SYSTEM ~EStRJPTTUN: 

(tJ Pfl1 1H lflCATrO•J NIJ%E~ Sllf-FllCES N, •I ANO F IOENTIFY Tl-IE NfAW PIJINT, THE MJI) POINT ANO THE 
-------------~~F-A~R~P-r~,rmE~PECTIVELY OF A ·PIPikG E[tfiENT IN IRE OlktCIION IK WRICM IRE ll~E IS IR4VEkSED. 

FRACTIOtJAL NOOE ~!l'fiUEl<S /.PPHJ?H;G IN THE FOLLOWING kfPllf.lTS IOtNTIFY n,osc NOOF:S Al i>klCH 

--------TIIF.'PROGRAICHlS--nHR"'1nfJt:"£0-EVEtlCY7f'ACEr,[TJ11P--'f'tJTl\'1'S-IHTil-WF71ITE'Rt-:-INtU F•dJ'" IRE "1011"1~~---------

______________ LUHP SPACIN~ CRtTE~Tl ENTE~EO HY THt USER. If FRACllON~L ~GPE NU~BEHS ARE ASSJGNEO 
rrr·r•0Rf.'TflAN-71t-:t'Elf.iffN1(HilGff.-ITTl..fG"A1Tl:f7rAl'lf7iPANCJrPTJTl';l, .4 LE I IER WILL P1i·~r.-c~E-IJ~E-1'-l~H-e----------

fRACl HINAL PfllHJ[H; r1F THE Nlll"hER TO I.JNJIJIJF.LY IOEtJTIFY EACH POINT (E..G. 2.Al). ltTTF.RS 

--------------~f7l'SST(;1'1En Ill ELEME,dS ALPHAbEIICALLY IN 1Ht.7Jl<nC:JruF lf'ElR APPtARANCf lrl lin 1 .. PQj DAIii. 

... (?}-AMR rc:rn-TFMPER J;TTJRl:lS-l-S5lJ11£n IO BE 70-ofGREE"Sr'lllffict<'R 

..., ----- (J,iKf"MA"ltlMUM7t:ttl;urrct,:rtTTERtf~-00P-Ct0-S-URE"CAt~~ 

f7rl'tHE MA.irll"•lfl lCl.llWAIILE (flf Ff.•IF.Nl.E BF.T:.EEN H•E C/ILCIJt'n"tn liNr, 11\PIIT COMOINAHS (lf" US~R 

OESJ~NATfO CHECK PUJNTS lS A55U~EO TO BE .~5 INCHES. 

c~, IN rknfR TO MAKE IT POSSl~LE I~ CERTAIN 5JTUATIONS 10 PERFOHl'I INOEPE"IOENT WEIGHT ANO 

-----------------i-HF.RMA[-Al,AL-YSl-:-s-Itr1rlt--S..,..fT[""'Rltl\-.T,'f,1~PC'ritif:-c-OOE.-Sillf:SSL~A1r1-11-1C ... t""r, ... s-cftn~H ... ~-t.f:.,.C""T .... L"""t~,-T""H""E,------------

P~OGIU.I-I "1Al\fS CEr<TAJU ASSlltiPTJOt,;S. IF THE INPIJT OATA SPt'ClfIES l~P051:0 MIIVEi-11:t-1S ON 

---------------~,...,.,Tlrrs-11\17r.,-tJR II tSPLAct,11:tJ r!; QA RO I A I IONS QtJ-l('f'(;-11,kJ:Sj",-cA 11\ 13 (~AC ,~Al<) ThfSE AliE ASSIJMEO 

RY T~E P~OGl<AH rn ~E Tli[H~AL EFFECTS AND IWCLUOEO 01\LY IN Th05E LOAOl~G CASES ~HICH l~CLUOE 

---------------rnf'~MIIL;·-r.clF.kNA'TflY-,-u·-1nt:·-1111pttr-rrAIIISPf:~Clf"ltS-tl.lWtf:S4•1tf,rnl1'!'f.'N~UI") I.iii t~1t>tr.;t•"f_>---------

DJSPL ACfl~f:I\TS IJI< w1)TATlUi1S ON fUXll•LE HESTllAJIJTS (HA0,1./AP) ThESf At-ic ASSIIMfO TO lif 

---------------,;f'IGtiT ·Hrtr: 15-4r,n-trtCl:1Jr;f~l)-l)NL.....,..-Jtr"ft10Sf "'tlJAl)Jtt(,·CA:::t:l;rtt1(;1-l·-1t1Ctt10I! .. e ll,111"-;--tF-•f1'ff-~----------

ASSU!1PTI0'15 AllE IJtVALIU FOk A PAIHICIILAP SlTUATIO"l, lt-f: IJSf.R CAN ACCUliAlELY ~;OflH T11E i'iOST 

--------------~;ttlf.ll A L-St"ttTlllfntJ fS l ·U 3 l"1trtltt AUX ltl'll RY-SUPPttk f-tlth'frt:-1\~~t,t-)-A-tl. fl rt, f Au :,c I t'h\•......,,,__ _____________ _ 

CIJflCfHTRATfn I.011DS (I\CL) H4Tl,f.lt: IJF THE PRUGliAt'I AS At,, ALTF.Rl,HE rETt-00 PF SPHlFYltiG TbESE 

•tFfECTS~ 

(qt-·4· POt NT "lOFNTTFnn-1S--rTft1TA1'lvf-HANfWH-LOCA T lfttt-J:i-ASSIJMht--tO--;tt:-1>1tH . lf'I 1'10Vf IN JH------------

VJ Hl TCAL O)Rtr;TJON f0ij Trlf JNJTJAL T~tWt'IAL LIJAOJNG C4EF ANO FLLLY HlSTRAINEO 
_______________ ....,. __ H_ vf ,:n I 01... 7TT1"£r.itlJrrf1llrll'E I,,) 11 Al~wc'lGliT-1:'ftl\"1!'1 tl'G""'C-ir.t-.-------------------------

·10--sTl?ESS-PITl:N'S'TFTC-4'TITIW f' A"ClrJRs-sPF.Cl Flf0-AI-T~•[--1A NHN,-, NH;HSf:'."C"t'tOfrl>ll1 N~,_,.,.,,cp-aa,_,.,a,tiEH<lqtto--o .. N-----------
________________ ,_,_l_TF_l_l __ w_r_L.::,_L_P_E_Al'i'LlF.1) TCJ Thf Nt.AH, Ml[) ANO 1-'AR POINTS OF Tl-<E l'f;NO Ok MITER. 

(1~) THF TARLE OF CONTEHTS APPEARS AT THE E~O OF THIS HF.POkT. 
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,:' iii;:a r;;;::J- ci .. r.:::c:.'11: --:" ar:-ili:a~• -m---.a 91/1~-----~--
• PIHIPR_Jf TARY_,50f'T!~4h'£ Pknoucr UF 4lJT~iJHPIJTit1G CONPUliATll'N • 0 Y II. A F L [ l( - _' ____ _ 

t OYNAFLEX Ef;tTF.:D PIPFrn SV5TEN OESt:l(IPTION (CO•HlNUEO) PAGE " 
-------------·-------------·------~-------G~~ERAL OAlA 

COONillNATF.S OF ALL Pl'l{NTS iJF Tllf SYSTEM AwE WITH RESPECT 10 POINT S, ,4tfICH IS THE (lRIGIN 

HANGEn UESI~N OAfA: 
_________________ T •if. 11 II l( T 111111 RIG JI) SIJt'f'f)J,: T f) I SPL ACE. 111': tJ T C: rn TE R-=I,;fl~N_=__,.,_:1.,.::0___;,l~N-=C~H...::E...::S.:.• _____________________ _ 

~ANIARLt ~P~ING HANGEkS SELlCll':O fROM lA~LE ~te 

MATERIALS USEO (rE111>E:tUT11i;i1:. IH:"PtNOEriT PRIJPl:WTHS ARtSKCiwir-AT-1>1.f(Wl-Of TEMPERATUi.f CHANGE) 

LC:S • LO~ CA~ttnN STEEL 
YOIJNGS MOIJIJI.IJS Al AKAIENT TEHPf.flATIJRE • 27,900,000 0 PSI ----Pn r sso,i:f 1fii1 u-•-;:fii - ----''----"---'-...,;,_;:.,_...,;,_;::..._ ______________________ _ 

---------.-

_____ oti,~tTY 11 11qo. PlllJNOS PlR CIJH IC FOOT 

LOADING CONOJTJOMS ANALVlEO 

---------------------------t!FJH.fl". TI-FR,..AL 
-eRE51RAp,EO~ -,,[fGtl 

DIST 0 LOADS ----------------------------------~~~~El<Tf'~---------
POINT COQijOINATFS (FT) OUTSIDE ~ALL TEMP ••••••••••• 

7'"0TFl f f[(MPIT Loe• ----------------------- RAO IOS LENG f 14 ANGLE O I'Al1Ef ER I HICK (DEr.J PRESS PIPE 
TYPE OE.SlGNATION NO. X V Z (Fl) (FT) (DEG) (IN) (IN) MATL (FAHR) (PSI) i.J 0 Ul<IIF ______ -._·--------------•·-------- -----~-~~-~-;;~-~--·;;;,~-.;--;.-;..;.___ _ ___ -,;_--;;--.-;;;.... ...-.;;,-.--;;;·~~-----;_--.;-.;-,;-.-;; ---- --·--- ---- .. -.. ------------- : 

wlt1CH~-- - ------,.;. -s-·-----o;·r-,r--n-;o-o--cr;cr·~-------------t 
( 

STR-OGH,.-;; • , , ZS: .322: CCS: 525.: • c!A,6; 25o3• 
( : : ____ , : ; 
( • 'THl:RMAL [l(PANSlON OF'_ L_cs-nTTwEc'rAMOlt~AND-s2s-.--~--=-·-·-·-: f'--: .----..----,..---.~---------

I C 

( 0fGREE3 FAHkENHEIT I~ 3.A~ INCHES PEP tOO FEET : S 
·-·· -·--. ( ·- - ·---. ·-- .. _ -- --------· 

( • A UNJFOHM OISTRJOUTEO LOAO OF 25.30 PLF JS ACTING 
--------.--~l'flH~Y-ITTRFCT , • 

( 
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Pipe Line Analyzed T.$..5 0/L - C,rlAtf.q:,/A/~ S~s rl!!"-t }i::e.P / ~"-r~-5 -es~ 
Reference Dwg. P/3·/~ ~ 
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Job Name 
rss CJ/L- Ctttt/i'~/A/G SYsre/11 PsE.I) 

System/Pipe Line Name g "!.. Tt) -5'-B.BA 

1. Loading Conditions Analyzed 

Pressure )( 

Weight X 
'thermal Exp ans ion x 
Sustained Mech. Loads 
Occasional Loads x 

2. Stress Evaluation (Code Equations) 

Eq. (ll) Pd
2 + 0.75 i~t; C:::::::::: 

0o2-d2 i3 _ l. O Sh 

STANDARD NUMBER 

EE16.0l.8 

PAGEL OF 

ISSUED 5/27 /75 

REVISED 

Job No. 

Analysis No. 

Analysis Ident. Code 

P- n?-S'-A-a 
w-r4-s:?t- 3 

X -r✓.2-::f'-A- I 

3555 psi!::: /5"'@ psi 

Plf S5& = // S' ,l'..Sk; 'd:7 SLp = "~~ /?$I' 

Material: - A 5rM Alo~ 6;(. S Temp • 5'2:r•r ~ f'?"". /5t:J ( Pt/,,,,,y ~&-) 

Eq. (U) Pd
2 + 'J. 75 iM~ + 0. 75 i.'::!i3 ~ KSh 

Do2-d2 c : 

Material: - A.Sr~ /f/tJ6 6~- 8 

Eq. (13) SE • ~C ~ SA 
i3 

Material: -

Temp • 5'2$';.e (;i l"r. /51() 

6769 psi <:::.22!a,psi 

Temp • $'ZS"'?"@ Pr. /'5;:' 

Eq. ( 14) ~d2 + 0. 75 i.'1, + i!-f- c::::::: (S ..L s ) 
Do -d2 S a '7 - h ~ A 77J"..3 psi '=S 3Ya,ps i 

3. Stress Evaluation (Local or Special) 

Loading Analysis Ident. Code 
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I) ,,II~./. p,,.p~ srA'J!'.$.S~S A/ft!? 46SS TN-,.,c,/ r'H.§ 

A4 ~,141,1.g s. 
2) c>cc.,,,S/t,,VAL ~.P /~ ¾. ~,f,,.r,E .SHe,?'"~ 

l:A/UHf'V..,~. 
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ANCHOR BRANCH CONNECTION SYMBOLS PIPE SUPPORT SYMBOLS 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 5 0.0 0.0 -S 1.10-04 o ~o·· 

' 
0.0 o:.o·· ("'):.o" 

REINFORCED PIPE-PIPE + VARIABLE SPRING SUPPORT 70 I 10) C/Z !o ., - o.:o.!,z." INTERSECTION O!O" 

~ I RIGID ROD OR STRUT 105 10s l -ro-os 
, ., 

o'-o·· o'·O" o-o 
ASA TEE 170 t ' 110) ?CJ~o-- -0'-0~" o:.o--~ HYDRAULIC SNUBBER 

~ WELDOLET :JC RIGID GUIDE 

~ SWEEPOLET • ANCHOR 

MODELING SYMBOLS PIPING SYMBOLS 
,,," . :: 

.POINT OF ,\.' 

~ 
,'/'·," ANALYZED CONDiTIONS "· VALVES S ·sPECIAL ·,COMPONENTS • INTEREST V EtBOW .. 

J) 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 

(/) MASS POINT OR CENTER t><I t:<l N I_.....IVALVES (ASSUMED RIGID) Sc.5° I IS rTD-4 ,--P-S v:ro -:H::i -24~ flNI\L J3..x.,,:. ,,.e<L - /1/4KJ.J;7u•'1 .:r. c:)-:: _...,..~ z. 

OF GRAVITY V-TO-.c\·\t. l4-3 \ ~ 

0 IN 1ERff\C£ '\'0\~1 -er-- REDUCER OR INCREASER 

P--- EQUIPMENT NOZZLE -. 

NOTES: 

I} DIMENSIONS ARE IN FEET AND INCHES UNLESS NOTED OTHERWISE. 
2) ALL ELBOWS ARE ASA LONG RADIUS UNLESS NOTED OTHERWISE. 

3) PIPE ANALYZED FROM COLD TO. HOT .. DATA POINTS PIPE LINE PIPE SIZE (INJ WEIGHT LBS./LINEAR FT. INS. 

4) THERMAL ANALYSIS TEMPERATURE RANGE IS FROM 70° F. TO FROM TO MATERIAL SPEC. 0.0. W. T. PIPE FLUID INSULATION THK. 

OPERATING TEMPERATURE UNLESS NOTED OTHERWISE. 5 70 /l/O(t; G.d5 8BA 8.<PZS , 3zz., io. ss /'f."/!J,.. :nsv,s 10,(o 3~•1 
/fJ, ~ t' 77 ~ f" 

5) SCALE: NONE /05 170 • t -~ t 

6) THIS DATA AND ATTACHED DRAWINGS USED FOR ANALYSIS 
Ll.S 75 4.5 .~l 10,3 l'l/. F\ 0 Q . . . . 

15/ \50 175/100 
~ 

' J ~ ~ t ' PURPOSES ONLY. 

. 

NO. REFERENCES NO. ANALYSIS CODES NO. REVISIONS DATE BY CH
1

D APP'c 

P\~-14-/B\ ,/4- - "TO-¢ -,cJ - ¾ V\ PIPING ANALYSIS DATA (P\~-14) 
7jw-7o·S·l9·¾ V\ 

Stea~P!~:~ogeir X·T0-4-,q•J V\ 
,k' • TO · S· /I· I V\ /OHM SOt.lJR PILOT PU/NT - :.~!&GETT CAUF. 

1/\ 
, 

TSS Oil - CIIIIRGIIVG St3Tcl"'I FEED 
V\ rOR ISOMETRIC P/3-/4 RcV_A 
V\ DRAWN: K€11/ DATE: /·/4·BO ANAL. BY GH/~ DATE: l·z.3·80 

V\ CHECKED: ~.:/4 DATE: l·t.18-:) APP
1
D. BY : /I-PL DATE: i·fl---EP 

V\ JOB NO. C ·Z 1700 SYSTEM NO. T0-04, 05 fsHEET \ OF l 
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Ct) POTNT LOCATJON Nll~RER SUFFIXES N, MANO F IDENTIFY THE ~FAR POINT, THE MIO POINT ANO THE 
--------------''---FAR POINT Rf SPF.Cl I VfL YOF A PJPJNG ELEMENT INTHE7>1RtCT I{H~ tK i.AICh THF Ll'-·E JS TRAVERSED. 

FRACTIONAL NOOE NUMijERS APPEARING IN ThE FOLLOWING REPORTS IDENTIFY ThOSE ~noES AT ~HlCH 
• --- THf- l'~llGk AM HAS ]NTR•llltret::o· F.Vr::Nt:v-sP·Act.0-TIJ•1P POJN'TS '-iHT(')_A_!(r.-OETf.RtoqKfn-rnOlrlFE70Jll-1=•----------

LUHP SPACING CRITERIA ElliTEkEO RY IHE IISFR, If FHACTIONAL NOOE NUMBERS ARE ASSIGNED 
. . Tn l'ORF THA tJ -fllliE EL f Hni T- l)R JG fNA nNt_AT_ l Hl:-S Af-'E-·flw At- C WPOll• T;--A-TfTT[Jr"\.TIT7'NtCEUr-TH 

F-'IACTiflflAL ,,nQTiltN nF TttE NIIMREI-I TO UNIIJIJHY IOENTIFY FACI-< PIJlNl (F.r.. 2.At). LETTERS 
--------------f.R[--AS$IG•~f.b-"TO-F.[Et1EHTS-1iU~-,iflF.TTCntY1N!HE-TIROER-OrHIF.TR""APPH~1-c~1~!11t-.E...-..-,IN...-r.ff<""E....-I,.,!11mp'"O"'lr-.O~A...,t .... A~.---------

(?.)--AH~ IFtlT Tl:1-lPEt<A Tll~E-1s·xsSUMf.O-T• -nc-ro-DEGREES-FAHREJ\licl, • 

i . -- . en-THE l-1A'ICIHU~l-A[l0wAlllE7JTFFERFNCf-Tlr('0(1P--ccosuRE-r:ALCtC-ATiffN1i IS AS!iO"fO IIJ BE .7.'57~. 

TIHF7'-AYTf<fJH7'ITJW'All[E nn FE PEIJCI: BE I ~AtnJi:-IITEtrnm If.PIH CIJIJROINATES OF OSER 
OESTG"lATEO CHECK PllJNTS TS ASSUMF.O TO RE .25 INCHl:.So 

(8) t~ nROFH TO ~A~E IT POSSJKLF Jlt CEkTAIN SITU~rtONS TO Pf~FllRM INOEPENDElliT ~ETGH1 A~O 
. - - --THFRl-l AL A !J ArY SE 5··-1111· T •11:-s A t:(:-PlH,-A~10-A P rtv I HE- coo r---s T RfSS-C--•t"Cut"Ai-tnr,;-S--C:OkPE1:it.--..----tlf 

PROGNAM MA~F~ CEkTAJN ASSUMPTIONS. IF THF INPUT OATA SPECIFIES IHPOSEO MOV~HE"TS ON 
--------------~--J:JrHnAs---Tn--r.,-r:,;r7nsl>l:"A-CFMF.llTS7Jli7iUTATrn11s-un-1nGto7iESTRA-p,T:r-r1u-n-u-,crr,..-A~"'~,-, ... r-~E""Scr.E--.A~,~rf;E,-.,AHS ... S"OTtf1 ... E,..,O.,._ ________ _ 

IIY THE: PPr:ir;wAI! ro llE llH:I-IHAI EfffCTS A•!I) INCLIJOEO (lt,.L'( JN THOSE I.OAIJlt-.G CASfS Wl-'ICH INCLUDE 
·-·- -------- - --- ·rnFRMl\f_ • - - AI.TF.RNATHY, IF- rnE-n,PUT"OATA -i:a•ECifil:5 f[!RCEs-om·-r,m~HITS---UO!i",,..-Ql',-)--OR--n,1P-OST..,._ _________ _ 

----------------- OI~f'I..AC[l'ENTS £IA ,HlTHtOtJS IIM FLEllHtl.t: IH:.STkAINTS (M.AIJ,WARl HF.51: AR€ ASSIIMEO TO OE 
Wf I r;11T EFFF Cl 5 --Al'IO --J'~CL IJOEO - n~JL y·-1 w·TH(l5f- l. OAO I Nr.--o 5F.S -wHJ(f,,1 r-.TtlJOcWF. JG!-< I • H I t-tf"S 
AS<;11•,PT1nNS A1,f_ l~;VAI.IIJ Fill< A PAMTTCIILAfl SI111AT[ON, Tl-<E IISER C-6N ACCIJP.ATElV MODEL THE MOST 

---------------,GFHF~AI. -sJTIIATHr~,ny·-nsnir.-THF-,HIXTlTAf<Y SIIPPIJRT-Mnvn:ENTSl-ASl1J"Al<itril<t AIIX IL) A.,..,,. _____________ _ 

·----------·· 

CrJt..CFIHfHTFO LOADS (4CU l'EATIJRE: OF Tlif Pld1GRAl1 A5 Ar, ALH"'NATE. HEThOO Of SPECIFYING THESE 
ffFECTS. ---- -- - ------------

(14) SHE ss T NTfNS If re AT J nr~ FAC TORS--SPECTF JfO -AT TIil TANGF,_.r-ptTF.RSE'CiTOr;.f'OTNr-t:m~r•uroR 
MITEW WILL ~E APPLlfO TU THE NEAR, MJn ANO fAR POINTS n~ lHE riENO OR MITE~. ----------------------------------

(I~) THF TAPLf OF CONTENTS APPEARS Al lHE END (lF THIS REPn~T. 

i -----------·---------- ------- -------.I l------------,1•--
---- - -,--- ___________ l--______ 1---1 ____ ~ ----------------1---allllS>----t-- --------------
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-~ 
E X • 

·-·---·- - --, - - - .. ·- - - - ... - -
-:-PMO::TAqYh~~T,.A:~~~-~~~~;-•· ;·Q:;-;-~r.~;;;~-i -~-;~~-i~7"--~.---i----

j--irvFrAlTE.x 
.. GEIJ(lhLO .. A TA 

FffftE7J7'1PJijG SYSTfi-1 OESCRJPTION (CONTTFiUfU 

--------------------------------
-------------------·-·-··- · COORO(NATE-S-f'lt/•tl-Pflrtll"S7'1tJl~e-5Y5T£KARl:iiflTlf7ll'.3Pc'CT7n POINt tow;, liRICR IS tRE ORTGTR 

t'Aff.RlA[S l/Sfl> (TE11PfRATIJQ( OEPENOFNT PROPtlTTTISlRtSR!JI-N AT POINT nF TERPERAfllRE CtiAIIIGE) 

--------------------------·--···-----Lrs< l.0 .. CAMHOIII Sl'tl:I. 
vnt1~!t;S Ml)flllLUR Al AM8IENT TfHPt:'~ATIJRE • 27,'lOO,OOO. PSI 

---p () I s s ,rns-'!h HO•--;'f 
OENSITV,. n'lo. PllUNOS PER CUOIC FUIIT 

StHlCK ANfl SPF.CTRllt-1 llATA --------------______ ;.;;;.-;;,;;;,;·_.;,;·;.-;;·.;:;;;·;,;;;.-;.-::.:-----------------------------------------------------

-r•tOOE-ClffOFF-SE'T-AT-'5u 

FAEQIJEIICY Cllf/JFF s·l:TAT 

,,Pf'CTQTfR 

----------------------------rt:n G AlH Tli ti I c~-n1TE RP ocmmn fCTT1,AlTTTHMTC'7'11TERP 

••••CPS ---------.. ---- ••••CPS•--•-•••••••-••••• 

.01 • 10 • t 0 ;zr;------.-.. 
ij i?.So .t,1.1 3.,o 

.ot 

• f: II 
.TO • 53 q .··n rrr------.-e;_:1.r-------------------------------

'B. OO .H 33.00 .13 

SHOCK SPfCJFJCATtON~ ----------------·---------------·---------------------------------------------------------'----'-----
. . 

100.00 PERCENT uF SPECTRUM I IN THE X DIRECTION. 

THE ~LOHAL COMPONE~TS OF THIS SHOCK AUE ASSUMfO TO ACT lNOEPENOEhTLV 
-------

THF HfSPONSE IHIAtlllTIES ASl'!llr:IATEO !~ITH EACH FUNDAMENTAL MOOE ARE C01"81NED USING 
-------------------...-nc~t'.1Tr1ft1;1Uf1'.Cr-Cc!'IFlrtf.1'1i1Jf'l. 

Cl OsfLV SPACF() MIIOfS WllllJN 10 Pf1{r:fNT OF EACH OTHfR ARF DJ1<Er:TI..V Slll111f0 AND 
THEIi r:nr•li'IINl:D--wt1HTllc·REMAlt:tNr.-MOllAV-UUANTtTlc57lrst{S..-.-----------------------



...__ ·"" - ~ c:::J c:;:;J m;J u--- -11 CJ,j:~ -~- _ c:J __________ mi)_ .. r7 · --, __ ~-- I 

_______ IJ_ Y N L E lt - A PMM'FIIFURY :,IIJFT·~A•~E l-'l#nn,,cT flF AIJt. ~1)'1J>lllltJG CCwPl_lRA I l(N • 0 V fl. A f L E )C 
-·---- -----· ---------

t OYNAFLElC EIHTfO PIPJ"JI, SYSTEM llE!iCRIFTIClN (CONTHHtEC) PAGE 5 

--------~---~-------------------SHOCK 2 CtiNSJSTS·o~-: 
. -·--------- ----··--

_1(10.0(l_PE~~l:-!IT OF ~~FClRUH I TtJ l_H_E_z_n_J_R_f_C_T_I_Cl_t.:~·---------------------~-

Tl-41: GLl'lf>AI,. COtlP(HlfNTS OF THIS SHllCK ARE ASSl1HEn TO ACT INOEPHOFNTLY 

_____________________ THE R[SPONSE OUANTITIES ASSUCIATFI> ~ITH FACH FUNDAMENTAL MOOE ARE COHBINEO USING 

lHE .. cCn:,tCv SPAC[O Fk(:(Hlf."-CY -,csF)-11fTHIJO. 
CLOSELY SPACEO Mnnrs WITHI~ 10 PENCENT OF EACH OThER ARE OIMECTLY SUHHEO ANO 

----------,HE., ·corrn i NEri--i,j lTH-T iiC ffEtf,ff~JJ Ne;· MODACOIJAN n T fH-R-Y-SlfSS·-.--------------------,--,-

SHIJCK 3 CONSISTS IJF : 
_______________________________ 11'1C.nO_l-'f.RCf~ll __ OF SPl'CTRIJ~ 2 IN THE _Y OlkECTJO_•i~•------------------------

--------·-·-·-·-··--- ___ THE Gl.OflAL CIJr1POt-:EMTS OF THIS _SHOCK ARE_ AS$Ut-lf_l)_T_O_A_C_T_I_N_O_E_P_E_l'-4_0_f_N_T_l_Y _____________ _ 

-------------------~T~H~F_RESPnt1SE OUANTJTIES ASSOCIATED WITH EACH fUNOAMENTAL HOOE AQE COMRINtD UStNG 
THf CLIISFL y Sl'ACl:O Fkt:IWENCY (CSF) IIETHOO. 
Cl.[)SflY SPACEll nnnrs WITHlt-; 10 l'fRCl'NT OF EACH OTt'ff.i A11E OlRfCTLY SUl"fo!fO ANO 

-------THf ,,;·crJMit'rNEI) "wlTK tflC11'Ei1ATN ING 'M()OA[-QtJAJ,;l fffl:s-1rvsRs~.-~-"-----------------

sHo-fK--ti-co1isj'l;Ts-i1F : 
100.on PERCENT OF SPfCTRUH l IN THE X OIRECTION A~O 

-------------------..;.,~00 • !'(l Pf.Mr.-~:rrrl'.iF-:<i;pffiRUM 2 nrnrr-vJril<E"ClTnir-11··~-..-------------------------
___________________ _:.::I 00. 00 PERCf NT OF SF'EC TRllt1 1 IN THE 7 D IR_E_C_T_IO_N_• _______________________ _ 

THE GLOtiAL COMPOtif.MTS OF THIS SHllCI( ARf. A551JIIF.ll TO ACT INOEPENllENTLY --_.---- -----·--·-·----- ------------~-·----- ------------------ -------------------------
w THE RFSPnw,E OIJAtJTTTlf.5 ASSOCIATED WITH EACl'I Fl!N()At!ENTAL t!ODE ARE cor.1:1INEO USING 

Hc(.[1J;,f[Y !;P ACfo"Ff<l:mJEl'fcrTC'SF)rltTHO • 
_________ ct ns f:L Y Sp lC El> t1 lll)f S \.J IT I' l N I O PER Ct NT OF EA t: H OTHER AH E .,..o_t R_E_. C_T_L_Y_s_u_H_H_F._O_A_N_·o ___________ _ 

THEN COHFIP~En·--Hn1rTRF.REHHt.;TNG M0DAL-QllANTfTTf:S-lfl7iR'S- , ------.__ 

·--------· 

LOAD TNG-r.OllllITTnNS- A'NA[-Y71: 

---------------------------.,Roe· 
SHOCK 2 

--- ------- 'lHOCK-1 

SHOCI< /J 

OISf. LIIA 
(LBS Pf:R ft) 

PIIINT -r.aoRn r,,rnr, 't)UTSTPE WALL I EHP -------.---
POINT FLEMENT Loe. ----------------------- RAOJIJS lEl\lr;TH ANGLE OIAHETEII Tt'JCK (l)f-(;) PPESS PIP£ 

-TYPE--OESJGNATtnN NO. . --· lf . Y ·- - ··z-··-----cFTr--·-tFT1·-- {l)Er.). -•- -- ( It. 1---·-01-1)-M·A·Tt:-tF,rRR1-tP'STl-.rr;--UN1 

----- ·---------- ---~--- ------- ------- ------ ------------- ·----·- --- -·. ·--:~--··----.--: 
ANCHR --1nc; o.oo o.oo o.no 

* NOTF.S PfHlAHtltlr, TO POJNT 105 APPEAR ON THE FIILL01·!JJ.iG PAGf. 
- . - ---------··--··· --·-·--

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

I ------------•------·-··-- ---------- -----·---------------- ----- --------- ---_ --1•1-------_----~ ___ _, .. _, ' _________ ... _. _-.:,. ________ _ ---



_, - ... - .. .. -ME -t:IJ - - - - .. - - .. - ·- - -· c::l-----~-----•- ---::l--~~---liiUlt--tlilililili;i/-r-7--1--i-_ 

t 

--.- ... 

,-----, 
j 

I) y N -----· L. E X • --~_P_IHlf'RJE ri_~Y __ SllFTWAl./1:: __ t>_~p~tCT OF Al1l; ~uMPIJTI"IG CORPf)~ATJl]"I - 0 y N A F L E l( ! 

OYNAFLEX t n IT €0 PIP I NG SYS.EM DE SCA IP T J 1\"' (CONTIFllJfn·) 

--------------------------------
-p·o I t,T---- CnnRfffi~ATES-·cn} OlJTS~tf'it 

POlNT ELFMFNT Loe. ----------------------- RAOIUS LENGTH A~GLE DIAMETER 
TYPF. llE!ff(;N_A_TJON t,fJ. X V Z (FT) ffT) (nfGl (JI\) 

kAlL 
IH ICK 
'1 t-1) ~ATL 

TEl1P 
(IJF-Gl 

(FAHM) 

OJST. LOAD 
(l8S PEI< fT) 

----- ----------- ------ ------- ------- ------- ------ ------·····-·· -···-----··· ··- ---------------:----,:----:------------=-=-=-=----------. : ----· -------- ----- ---- -----~ 
ANCHR --,o~ o.on o.no n.oo 

· ( . -- ___ .o...;_ __ __c.c__ _____________ ~:---~:---7,--7:---;-:---a-:--~,=---c:=---------
STHAIGHT -r 3.oo : 8.f,?5: .322: LCS: 525.: : 2A.hl 25.3: 

( : : 
( • THERMAL fl(PAN~TnN ~Fl.CS UETwEEN AM~IfNT ANO 525. 

-·-·-- -- (. OfuliEfS ·nHRENHF.fT ls 3.flntNCl-fES PtR 100 FTI.t ----..---.----.--.......---.......---..;----..;----.;._---------
( . 

-·-- ( .•. A ·11N JFIIIHi .. l)f s rn ,inn-r,l·To-AIJ1lF-25~0PLF---r!~TlN1, 
( IN THE •Y OJHfCTfl!N. 

: 
)•llOt. o.oo o.on J.oo : I . . I : . : . . . --, . ·- . - --·-·- ·-----· 

i\ftlO -c llOM o.on • 2ci 3.71 l .oo 1.57 qo.ooo 
·----·- ,-·-·--··. 

>•lltll- o.on 1.00 4.oo 
STRTTtirlT-' ... 

)• I I Of • 1 o.oo "i • ll 4 4.01) 
sr~ A rrrnr· • .-c ·· ···· ·-··· ·· 

>•tJi;N o.oo q.11P 11.00 - -··-··. ··--r ······-·-· 
ij BF.NO•( I 1 r;t• n.oo 10.~@ t1.2q 1.00 l.57 qo.ooo . 

>•115F o.on t O • "" 
s.oo : : : I I I I 

---srnA tGHr·· .. c -----• • 
>•lt5F.1 o.no lo .1111 II• 117 : : : I . : l . 

----sTFlAIGHr-c ..... ·- .l! 
>•IISF.2 o.oo 10.ne 12.75 I : : : : : I : 

STR'lJl,Al •l 
>•JJr;F.~ o.oo IO• Ill! In.fl~ 

Sf!?AIGHr-r ·--· ··-· ···---····-· ". 
>•121\N n.oo to.AB io.sn 

·-. ·--c ·····-······ -----···-· 
flEttO .( i;?OM o.oo 10.51' ?J .?t 1.on J.':17 90.000 : . : : : . . . 

>•t20f' o.oo q .FIR n.c;n 
( . .... ._. ________ - ------ - ----------

STflAtr.HT •C I .oo 
----···-··-···--·c --- -· . ·---- . .. . 

( • hTUF5a INTfNSTFtCATTnN SPECJFIEO AT POINTl25 
TRTS',!l.lf.T,i::J1FTt; A 1 I ON Fll'CTn 

( 
111:rpr--·--· >•12"i ··•- · o.on ··---R.1111 ·-2r.50 

------------------- ----------- - ----·•------------------
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_______ O Y N L E IC • .~~P~n~-R-~TA~~-~~~!!w_A~~--~~~!)~~;;~QF--~~-_Q~Pl~-;~~~~~~=-----:-0- Y N A F~ X ---~-~=-
OYNAFLEX f0ITf0 Pl~l~G SYSTEM DESCMlPTJOH (CONTtNUEU) 

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

PAi,E 

DIST. lflAOS 
(LAS PER FT) 

POit.T r:110RnPiA-ffs-·c1-i)___ -------OIJTSIIJE ~AIL TEMP -----------

POJtiT El.f~fNT. l or:. •••••••••·•••••-••••·•• kAlllllS LEIJl,TH ANGLE DIAMETER Tt<JCK {Of.(;) PRESS PIP!: 

TYPE OESJGl"ATION t,o. X Y "/ (FT) (FT) (oft;} c·n:1 (tN) t1ATL (FAHW) (1>51) ~T. UNIF 

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

7 

--~-6.~i?S: .122: Les: s2s,: 2 ~ • 6 : 25.-3 : 

8~ PT >•125 n.oo 11.~P. 21.r;o I : I I 

srnAJGHT -c . ------------- -- ------ ·-··---·-····-~-----:s-;-]~ 

~,!'.12"i.J 1.111 11 •. QI' ?1.r.;1) • • • • ------

SHiAlGHT •( 3 0 3/1 : : : I t I : ! 

)•1~0 . . &.7'5 11,AII ?l,50 ______________ : : : l : l I 

. C . -
: : : : : : I • 

( * MJGIO ~ESTHAINT A~ATNST OISPLACftlfNT AT POINT 130 S : : I I I I 

( IN OUECTlUll Y . . : : : : ; : ; 

----,,.,...--=-__ ( : : : : : 1 : 

5 TR A I GH T • ( 
4 •SO ! ! l ! ! l I I 

( 

>-no., 
STl?AJGHT •C 

---· -- - . . >• I :50·;? 

STllAJGHT •( 
----- >•110.3 

STRAIGHT•( 

1\.25 8.118 ___ ?1 .5ll 

1s. 75 --11-;1111 i?t .c;o 

2/f;?-'l 8.l'li" ?.f;50 

------ - - >•13'5 -----24,711;---A~-~A--?T;s 

( 

4,SO 

11.so 

11.so 

C * ~ r r. Tri N rs l RA n11T(HiT i.! ST 7) Ti'i"t>[j\ C"tRfli,T'j'7fl)TIIT,TlS -a ( IN nIRECTION Y 

---r 
STRA{'GHT •( 

( . --·-·· ---- ---·--·-·· -·-- ------

>•135.1 2q.z5 A.Ill' 21e50 

11.50 

----STRAIGHT•(·· ------------·- ---------------11.'JO 

>•t3S.?. 33.75 A.118 ?t.50 
STlflTt; 

>•135.1 18.?5 A.llll 21 .50 

----STRAIGHT .. ( -------- . ----- - -- Q\-50 

>•lqo 112.75 8.A8 ?.I .c;o 
------------- --- ··----c --- --·--· -- --- -- - -··-- ·-- -----------

< * RJGlO ~ESTRAJNT A~AJNST OTSPLACEMENT AT POINT 1110 

t f 

. . 

1 
: 
: 
: 

r--1 
I I 
--

: . . 

. 
: 
I 
: 

I 

l 
: 

: -1 
: : . . 

i I : 
: : 
I 
: . 
I 
# 
I 
I 
I 

---------" 

--------,--r,rrrrR£CTtai., ..-.---~---,--~r-----ir---ir---i:----,:----------

< 
----· STRAIGHT •C 

.... ··-···· ---11~ 75--- · .. . -- ---------. ----:--: . . 
( 

>•t-10.1 111. c;n II• RP. 21 • 50 ' 
. ---- ·---~-------· . . . . . 

STRA tGHT •( 11,75 

------·------->-Tll r, ~ ;,---52;.,,--n;. 11 I! ;, r. . : r 

ST4AJGHT •( 11. 75 

>•1110,3 s1.no fl• A /I ? l • Sil 
. -·---- --- -. - -·--~- ·----... --- -. . . . . 

.... • - -- - ... ____ __,,t___ _______ ~,--
- - .. - - - <111111 - - .. - - -

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



- - - - - - - - - , .. - .. - - - - .,_ - -- al - G:.::J ~ ---.. , J----&A-----. l-~--~ 8W ;;:-»-0-t--•---i---. ---· ·---.-~ 
0 Y L F. X • A P~QPl'IfTAl(Y SOFT,1/IIH. f'WOOt:CT OF A~ ;lJ111'11TINt CCRf'OkATJC!N • 0 Y N /. F L E X _/ 

- .. ·-------•--,' -------- ----·--- ~----

HiTTT!)ITT P I I Ir. S vs ff M OE s CF! I P 1 TTnrfCl.fffTTh'lTElrJ PAGE ii t ___ ovN"IF[ElC 
---- -· -· ------------ · -- · -_· --· .:.:..:-_________ - -------------------l'.rrs..-cn-r1rs· 

- - ----- (L8S PEQ FT) 

....... POINT. COOROtNATES -,n, --· oursrnr--~ALL TEMP -----------

f'OJNT fLE~FNT Lor. ----------------------- RAOIUS LENGTH ANGLE O[AMFTER THICK (OE~) P~ESS PIPE ----rypl;()E·s t t;fri'l'TO_N_N n • x y Z C fl'> C fl1 C n EG7--rTt.-r-TJT.1·~1-n-11~A.., T[.--.... {F .... A.--,H.,.,.M'""),.....,(""P"'S .... l...,.1-,-i. ... 1 -. --.o~w~t~F---------

----- -·----·---- ----·- ------- ------- ------- ------ ------
>•III0.3 

--·-sr1ntGHr·.-c--· ----
>•t 115 

( 

'SJ.no 

fit.J'i 

'! o CIR 21 •• so 
~ 

8.111' 21.so 

C * ijJGIO MFSTRAINT AGAINST OlSPLACEHENT AT POINT 14'5 
-----c·--·1N or~ECTlUN v 

C 
STAA IGi-lf-~( -----· 

( 

~f"ifl:1i1r"ThTEN:,tF IOTinf.. SJSTTtFtEo AT P0IN1t5o 

----- -------- -~---
a .1.,2s =--. 322:·1cs I s2s.: & 2if;;&T2"s;H 

I I I I I 
j 

• 
I I 
I l 
I I 

I 

( ST~F.S~ INTENSTFJCATIO~ FACTOR a 2.q4 ---------c··------ ---- -------- •-·"·····-··---'------------------.----.---~---~-~--~--~--~--------
>•111s.1 

srnA rr.1-ir--r--·--· 
)•lll5.?. 

snfl·rr. 

M,.on 

70.lA 

II• 1111 21 .so 

8.AI' 21,50 

>•ltt"i.l ---sreA1r.Kr·-c--·-····--·~--..:....~-=-=_:_---=:...:....:---------------...-.TT------.----.,-----.---r-----.-----.----.----..---------.,,.-111.&9 8 • 1311 21.so 

dij PT >•150 
----srRA 1Gur··- c - _::_ ___ __::._:_: __ __: ___________ ~v-r-----.-----.----..-----.---,----.-----.-----.----------19,00 8,111! 2t.5'l 

>• t S5N 79,00 1.02 ?I ,50 ... 
boll 1.00 l • S 7 90.000 I ~ OEND -c l'5~M 19.no C -·--··· ____ .:.__ _________________ ---.----..-----.---.---.---.----.---...----------21.21 

>• t 55F 79,00 fl• ni! 20.50 
STRAIGH1•C ;-lfR 

>•155F.t 79.00 &.02 l I:> ,bl 

~ ISSF ;, 19.00 >- . • . 6 .02 12.75 
r.B""R 

S~AIGHT-•C--·---;· l 79,0'l~-~~--~~------r.ll 
>•155 • ---·-··· --

----..sTRA IGH1•r···-·---N--- 19.00 
)•16(' 

b • n?. 14.1\1 

1,.02 5.on 

.11 
I 

•• 
I l 

REND•( l60t' 7q,oo '5.7? q. ;:,,q 1.00 t.51 90.000 I 
----- ---·c··---····•··-· .. , 

>• l I:> I 7q,on 5.(12 11.00 I ---------------------- -···-· ... . .. ·····-- - -----------
* r,IJTFS PfRTAtNtttG TO POTNT If.I APPEAR ON Tl-If FOLLOWING PAGl 

-----------------------------·--· 

-------·---------- ------------



t 
--······D·Y N 

OYNAFLEX 

----a 
L E X • - ~ 

,.,,...--~ 
~ ~ ;--·jl a··- .. -.;.J . L~:.;:~ r,c7-, f ... l ~ ii':tf''f - - --

~··--· ~-·--- ·. -··-, l·-·-··-- r- .t--

A. Pl-lllPP IFT/lf.lY Si'JF pa RE P~.np11c1 __ ll_F_..!_U.T. .PMPLJfl~G . .fff<1-'r•~AT rr,r,., - n y 11 A F L E x 

E l'l Tl F. 0 Pf P I N r; SYSTEM n ESCH I PTI ON {CON TIN ll E O) PAGE q 

•••••••-••-------~-~~-•••••••:.:-.":':~---·---- DIST• LOAOS 

(LOS 1-'ER FT) 
PQJ~T COOij~I~Alf.S (FT) . . . OUTSirE ~ALL TEMP ••••••••••• 

PiJPIT flfl4fl~.T L.nc. ----------------------- ~,\OlllS Lf.NGT~ A~GLE OlAl'ElER TriJCK (l)~lj) pqESS PIPE 
TV PE OE S I Gill A TIO ti N IJ • X V t ( FT ) ( F T ) ( C £ r,) (I ill) (I,_ . .,.) -M,.,..,.-A t=L-~( Faa-A.,.-,11,...,R""').--(..,P~S"..,1,.,}.---,i,.-.f.--,---.-l.,.,, N--.I""F~-----·-----, 

----- ----------- ------
>•!bl 

( 

(*POINT 

PJf.11) •( 
---·······- - ... ( 

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

7q,oo 5.C'?. ,II.Oil -----------· ·--= 
l#,I IS Ef'llllVAtENT HI PollNT 11,oF 

h 1=-=-1-----~ 

( • 1ooF.tf.HT OF flEMENT • ;>43. POIINOS 

R.b2s: .32~: Les• s2s.: 
: : : 

I 

: 
t,l/A: NIA: : . t.'/A: . 

-= I : 
: I 

2'1.&: 25.31 
: : 

l I 

: I 
t,• /A I : . : . 

I 
( . . . - .. . . .. ·-····--· : --. i 

>•16?. 1q,on 1.31 a.oo 
STQAJ(,HT -I 2.35 • • 

>•tf,5N 7q,oo .q~ q,on 
C . -·-· .. ··-··------- ··--· 

RENO •C tf,5H -----·•· ( 
7q,oo .2s ----- --------·- - 1.00 3.7...:1~--'--- 1.s1 qo,ooo 

> .. tf,"if 
srrf.11r.-Hr~( 

1q.on .. • Oll 3.on 
r;-oo 

ANCHI-I ••170 7'1.00 •• r.4 o.on --.--------- ------·----····-· 

• CONT~aL cnnROJNATF5 aF PUlNT 170, IN FEET 
--;;.-----·-·------·-··- x • · · 1q;oo~ ·v ·,. --.oa~·-,.--.·o:oo----·------
~ I-If SllL TANT fl IFFEIIENCf 13 ZfRO 

·: 

I 

: ' 

-BR PT. -· - ·- ... ••l?'i O~oo-··--A~·11ll--2Y~i:ro f : • I : ; ; • 
( : 

-··-- ·sTRA IGHT'-•C :·71-;-SU U l~TI nr;-: Jc,.e: o.o: 
( I 

"TITT:f/AII[ txPANStrrn nF [CS iiET~E•• AliBlfNI AND ,a. 
( bEGREFS fAHNfNHEIT Is o.on INCHES PEI-/ 100 FEET 

- ( .... - ............. •-····--• ·: .,---..----..----..----..----~-----------
( * A IJNIFl)l<M UJSTRTIHITfO LOAO OF ,00 Pi.F JS UTlNG 

-------- C - I rf THE •Y O !RFC T In~J;;--··---· ·----• • 
( 

T£lm --17~ -2;;?; a.AP 21.so 

* RlGTO R[STRATIJT AGATN~T OISPLACfMftff-AT PUTNT-175··-------- :·-·····--: :-r 
IN Ol~ECTION V -------------

Ifl.1pf --rso N-.oo 

··-•·· 

Ii • .q ii ii' I ;i,, 

.----r---i 
l 

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

I 

------- .. -----··----------..-------------1----ii--........-11--.---11 _________ ------!--·--·· -



- - - - -····- - - - - - - - - - - - - -
l 

l 
! 
I 

--·-n Y N L E X • ~Pwn:~TA~Yfu
1
s~!T~A:;;-~Rnn~r.~;;-·- :~iif~:;·!~N-G~~;;:~--~~-~~. f -~1:-;-;-7---·---- , __ _ 

DYNA FLEX fOJTFf"l PH'T'lG 5VSJF.M Uf:SCHJPTiliN fcur-lTINIJtll 

-------------------------------- 0 l st-;-[lfA O 5 

'POINT ---- ·---·coOiJl)Jt.iA Tf.lf (FT)----
(L Ii S PE_H_f_T_) _________ _ 

--Oi.ilSTOf ltALL Tft1P •••·-.;•-•--

POINT ELEt1ENT t.nc. ----------------------- ki\lllllR LF.Nr.Ttt 
frfirot:'.s1r.·,_,,.fJ0N NrJ. X Y Z (f"T) (FT) 

ANGLE OIAMETER THICK cr.rr.) PRESS PIPE 
fff~i;) n,;.·)--CiN) MATL (FAl1H) (PSI) ~-T, IJt·If 

----- ----------- ------ ------- ------- ------- ------ -------- ----- ---- ----------------- • 4.~rc·i-~i371 LC:s: 10.s 
AH PT ••150 7Q,OO 11.118 

. -STRAIGHT-;.(· -- --------·--
TERH -•1110 110,7~ ~.118 21.c;n 

S : I 
!";75 : : s 

10,81 
I 

01 
I 

* RIGID RESTHAtHT AGATNST DISPLACEMENT AT POINT lAO 
- - Ir-. 0 I REC Tl ON Y - -----;.;-----;;-----;.--~---=----=---~--;_--------

--- -- ---·--·-··- -----· 

--------------·----------·------

... 
t 

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

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

--·-----------·----· 

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

----·--- -·-------•-•« -------------,---------"-----------------------------------------------'---



t 

n Y N l E X -
- ..:l G..:.J C;] bZJ l.-r 

A P~r.Pr.ttfTA1n ~•l~T'i~U:. P~11111,r1 ri; A11A. 

--~J ; ·•:i ............. ~ ... [.;.,d .. -1111 .. ;,:-,a 
.: IJ MP UT H. r, CU Q Fr k AT 11'1 •~ - I) Y "I A F L l X 

... i ----.., -i-·····-· 

OYNAFl.fX, PAGE 11 

* ":. fr • A' • * •• "' ·--~---·· ------------------------------------
* "' 
• LUMPEO OYNA~TC HnDfl * 

* -------------------- * 
"' * --·------------------·- ------

* * "' * * * * * "' * "' * "' EXPLANATORY MITESI -·--•--- -- -- --- ··-----------·-·----

-------------·----
(t) THE MASS OF THE SYSTEM JS ll!MPEn AT THE POl~TS SHO~N tiELOw. FR.CTIONAL LCCATION NUl'HEkS,IF ANY, 

. f.F.SIJI.T F~() •, AOOlT}ONAL MASS PilTNTS LOCATfO AY THE PRl1GIHl1 BASED IJII. Tl•f:. MAll'lMIJM Llll'P SPHllliG CIHlfRION 
GIVEN IN Tl~f. tNPllT OATA

0 
. . .. . . . . . . . 

(Z) THE MASS Al A POINT is a COtl&(~ii"l'rtiN--(lf"-01sfRlttffTE.O MASSTl•MPElf-It.-AL-fNn~ fASl1ION PLUS Ar.Y A0Ditl0NAL ----·--
________ _c;(ON(fr.TwATE() MASS Jlll'IJT .AY Tflt' IJSF.~ (SHOoJN IN P,HlfNTlif.SES) • 

(3) kfJT/.TlfHIAL l>fGl~HS Of FRFF.0011 ARE NOT ltlCLIIOEO IN THF "100EL UNLESS SPE.CIFICALLY AOOEO l'IY THE USER. 
ALL THREE DISPLACEMENT nEfit<H 5 - ni:-·-Fr-iEEnmi""fiijf ·-Ali TOI' Alt c All.Y" OELETE!)4Tll"'ICHn1. S--;-l"Hti'lTCREtOr""FREFOTIF ·--··-- -
ASSUCIATEO ~lTH A RIGIO RESTRAINT OR SNtJRijfR ORIENTEO IN THE X, Y OR Z DIRECTION !S ALS8 OELETEO. 

ROTATJO"AL FREEDOM 
l) cs·p·u CE 14 n-t FR EE O(l 11 -------------------·--·---------·-------------------------------------- M!lMENT (1f Ji-ERT I A Cl. t'I - IN X I••) 

Lnc. H:lGHT •.. - ...... - ·-· .. ----····---· - --------------------------
----------------------------------------NIJ. (P0l1Nfl5) 0 J REC T l(lN )( y z 

··-·----------------... ---- --------------- --------- -------·· t 105 "'· o. o. o. 
110"1 

11 OF 

11 OF• 1 

12~. X y l o. o. o. -
,,.;;,_ l( ~ --y o. o. o. 

2 39 _- l( V 7 o. o. o. 

1 &? • l( V l o. o. o. t t 5N 

1 I 5F 

·-·-·- -------· -- ----

t t 5F • 1 

t t 5F •? 

I 15F 0 3 

1 ?.ON 

120F 

125 

t2'i.t 

147. 

20CI. 

;ioq • 

;>oq • 

147. 

l( 

X 

X 

l( 

X 

V z -
V z 
y 2 

y l 
-----------·-

y l 

f.q • X V z 

130. 

t Iii'. 

X V 7 ----- - -- - - --- -·----- - ---
)( V 7 

o. c. o. 

o. o. o. 

o. o. o. 

o. o. a. 
. ··-· ---------------------------------------

o. o. o. 

o. --- --· o. o. 

o. o. o. 

o. o. o. • ·---·-·-. :---. -------------•-----------lli----------1--11--------------l--l--



- - - -~ ..... - ·- - - -- &1 ~ c:a ... c-11---•--- - - - - - - ·- - ------
0 y N L E x - , PknPRTF.o•n ~IIFT'H,;,,f: p1u1nt1CT nr""' 

--~: 1 !IT---- lf!r:-.'.J r , .. :-"'I sin. ft•ia;:.·1 ---, ---, -, 
,u- . -.,r,l\li. --·ll!!CILW--i.....,.;j-..,_-...,--, .- W,, !- ._ .. _ .. 

_flMPllTING Clli:IPOliAl TOtJ - IJ Y N A F L f lC I ---------· -- ----

i 
--ovNAFLEX ·· - - L1111PE0· uvHaMTCifnr.F:cccnl-fnfr11£Dl PAGt lt 

--------------------·--- ______ ,., ~----------------------------------------------
RllHTIONAL HHEOOM 

ntsPL ACft<ENT HH•>IJ11 ----------------------------------------·------------------------------ HOMtNT IJF _It'EflTIA Cl~ - IN )( I~•) 
--- .. - -- ------- ---

Loe. WEIGHT ----------------------------------------NO. (PUllt!l)5) lHRECT JON l( y z -------- --------------- ----·---- --------- --------· t1IO ?1?. )( 7. o. o. o. 

13_0 • 1 _?Iii>, )( y 1 o. o. o. 

130,;> 2112. l( y z o. o. o. 
----------- ----·--·-·····-~----

131). 3 242 • l( y 1 o. o. o. 

13S ;,a;,. ll z o. ('I, c. -----·----
135,t ?. II j> • l( y z o. o. o. 

··-- -------

135,2 ?.Iii?. l( y z o. o. o. 

135.3 211?.. l( y 1 o. o. o • 
. ------- -------•--------

JllO c11,q, l( z o. o. c. --------- ------ -- ·------------·-------- -· -- .. ... 
l 140,1 25f>. )( y l c. o. o. 

140.2 z,i:., l( y 1 o. o. c. 
---------------- ------- ------- . 

140 0 l 25f>. )( y 1 o. o. o. --------.... 

-I 
145 2114, )( l o. o. c. 

t 115. 1 ?3;>. l( y 1 o. o. c. 

145,2 23?.. )( y 7 o. o. (l, 

145.l 2-'2. )( y l o. o. o. 

t c;o tu,. l( y 1 o. o. o. 
···-··----

t~5N q;>. II. y 7 o. c. o. 

tSSF ta7, ll y 1 o. o. o. 

1 '55F, 1 ;ir,q. l( y z o. o. o. ------------ ·- ~--

t'iSF.? ;,oq • l( y 1 o. o. o. 
1",'if','J ;>Ott• )( y l o. o. c. 
lf.ON 147, l( y l o. o. o. ---------· -- ··--

-·--------·-



______ (l_Y N L_E lC • 

i_ ---··- -----------
OYNAFLElC 

------------·----- ---- ------
Lr1c. 
·Nn. 

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

- ~ c;;.:;] ~ a!':!'J71 ... ...a 
11,,.,....---. --------:, 
~ .. -'iif ~ 

r.-:-, ,----, ~ :~nur 
~·--- .. ~·--~--·-- ·--...-· 

A PQOPl-ltfTAllY · SIIFTWA'1f. PliflOtlCT_r:l_F ___ ~l!"(\.c 
0
_IJ_I-I___PIJJJ!JG_l:l1RPQ.>!ATION • 0 V N A F L t )I 

L•n•PF.o OYNA1-1tc 1o100EL (CONTINUEO) PAGE 

r: .--, ____ --,_ 

13 
------- ---~~:'~--~~··~~~~-~~~-~ --:... ________ _.:_ ____________________________________________ _ 

NQTATJONAL FRF.EOOM 
DISPLACEMENT FPEEOOM ----------------------------·-----------••••••••••••••••••••••••••••••• HUMENT OF INE~TIA (LB• IN )I JN) 

-.,EIGHT -- ------- ____ , _______ - . ····-··------- _______________ :::......---=----'=--=-------------------
----------------------------------------( Pnm•ns) OJ REC T ION )( y l 

. ---------. --- . -------------------- ------------·-- --------- --------- ---------
------~' 'i.1 1.!'5 l( y ., • -n n. o. 

i?Oft • --------- lt__ Y __ o. o. o. ______ ... 2 

11,SN• 
- --·-··-- - ·- 10,-. ________ ______ JC _________ Y _______ l _________ _ o. o. c. 

1 ft5F 12~. 

t 70 _________ . ____ lit• 

PS 
1(\0 

l i? • --· ... 

q. 

l( y 

)( 

)( 

l o. o. o. 

o. n. o. 

z o. o. o. 

z n. o. o. 

NUM~ER OF OYNAHJC DEGREES OF FRFFOO~ a 117, TOTAL HASS OF SY51EH • 7646. POUNOS 

..... • 
-------- -----

----------------------------------
----------------· i 

----------- - - ··-·---···--· 

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

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

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

I ------·- - ------ -- ·--------------- ------------------j-r--:1-i--l-1--l_r-----l __ l--------:l_l-----l_l----1_~_1---;_l-----,_l--,_I---_I--__ 



- - - - - .. -.. - ... - - - - - - ·- - ------.. ---:------~ -- .. ~ 11&1 -~ -G:JI ----~----- - -- ··JJJ"·--·· ~----~-~•-·...-. -\~,t.1111r-·-f; ' .-·, --
::···7,:a •. ·----·1 F"""'",·2 r~n. t··-- ). ~~ ----era .--,-., .--, 

,, ; . 
·--·--·---------- ----··-·- -·--- --·- ---·-

i __ _Q Y NA FL£ l( PAGE 14 

• • * • * • * * • • • • • • • • • * • * * • • • • • • • • • • • • • • 
-----·- --------

* * 
• FREQllENCif!I, PERJfl03 OF VIBRATION ANO t-:ASS PAIHICIPATION FACTOliS • 

• -----------------------------------------------···············-- * * • -------------------------• * * * * * * * • • * * • • * * * • * • • • * • * * • * • • • * * • * - I 

MASS PARTICIPATJOh FACTOkS 
HOD E t-"'lrF.rl71ENC"Y Ft:RIOO -------------------------------------------Nf) 0 (CPS) (5FCON05) l( V z ------· ---- --------- ---------- -----------

... _________ 
P•••••••••• 

---------•··----~--- ---·---------·-------- -------
1 .'1'51 H, 

--------;i l. Ob-1&=3-----'c..:;..,.q 
t.O"itl3 3.q70fl7610 .0011116n11 .;,1145q377 

• , li1>11o • 2ITTllr'f?.a 3 • 0361.7."J)0 3.C?oM,83:!lJ 
3 ?.4'111~ .110111,? .34/130572 .tnn31147 l .c9c1717i,7 

---·-- -- 4 ·-----· --- 3.73143 ----· .2679 ~63557211 ~20438Cj30 l .H1773F. 
5 5.~;:,~A3 • I "I 132 • 7511C'7Ed2 .1715/IH,9 1.cu.cecic;ci 

- --· -· (, ·---------· 5•711 RH-----• t 727 ~3054707n .;,qe6q(l11n ·-;26009131:1" 
7 1.111121 .1 ?'i 5f. .<;7132522 .301170316 o5c'S'lll430 

1r;·1 C\ n ,-------. 
0 

loT4.4 t.o22l!S355 • nsorr.111 • 11 II trFF15 
9 tl.il711t,t .01111111 • t f,IH,91"lA .97'105?7Cl .211s2ci21 

------;-··--···10--·-•-···-12.i'>ll4'il3 ----.0790q • (l453911i ;1n1991l':i2 • r?~': 1011r 
11 l'i • \R552 .('65115 .03301')20 ,0?.500425 .nas3r3c; ... - ·I?. ·- -- -·- I 5.,:, ~ 11 'l 4 • <'h 3g& .oMl02007 1.7175??P2 .3T35E:G 
tl _____ 1~.7q~b4 ----------1.1 rq ;1~11q""5-----

~ .r5q54 .n2n3o:~"0 .9456041'5 0 1l'i'5fll'll'i0 
.(Picf • n 111,7 2·ir6s .tSlll\71129 • I ~';1fl':'5 

1 s ;:,o.1q447 • r. qiio'I .nci2c;2391 • ljQC,1\55 3 l .COIIE:7tl23 
I f> --- --·· -·- ?2 • V, 1f. q -- ~r. 111111 .2360?.l q4 ;1115537 ;C7C'f!5RTP." 
17 ·2~.77?.0S .!111207 0 ?01l7b'!?3 .B5247iJ6 .cn2f.25&6 
,,---·-··- ;:,5.qo1119-- ~0387fi .t3999t611 -~175215!!1'! • l llc'5 'J lfl.F. 

______ t<J ,n.97?~11 
20 ;>•1·~·2r,5-:,;,~_ -----

.03707 .ob<J40(j04 2.otnllOl1t .C3CllSS'56 

.r11n, • C1 JS09t;iQq .11011ss2e2 • n111;1R·11· 

?. l 31.447"'2 .c Still> oOIICIJ/11147 .4%18125 .IH111f>ll7 
···----

trnTF.: ----. r.Trfnr3•;r;;,--oF I At U • 5 • IHICCE AR REGII[ AlOff Y t 11rr~iSS1t'ltrST-j·Nn-·a1t~ ... ll-P+L .... A.,,,.,r-i'OHAr1JH:E'i'r""". -JttU-.tNo-tt ... ,-.... , .... 7""~---------------
S TA TE~ THAT AN AOfAIIAfE NIIHBf~ l)F DEGREES OF rnnnoH 1111 DYNAMIC 1100Hlt..G ,.AY BE TAKH EQUAL 

-----------·To T\.IICE THI: tll)MRER nF t'HJOl'.S WlTtt-•f'llE(')UfNC-lES·LESS-Hl•\t-1· H CPS;. 

FOR THIS A~ALYSJS THF ijATIO OF OYtlAMIC OEGRFES Of FREEOOH TO FRFUIIENCIES LESS THAN 3! CPS• 5,57 

----THE CflLD. Fl AST JC - HOOIJl"llS WA S•ISto-JN-c-ACClltATfNl,THf" ··11: A TUP At···F~Fm1t"NCH1'-·r:tt:-F--r-1 t-tH1"l'~SY-f ""S't-TV--f.11M----------------
J N THTS ANALYSIS. 

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



\ 

G 
I 

I 

I 

I 
_I 

• ! 
i 

fl 

• 
I 
I 
L 

L 
{ 

t_; 

Ill -

i 
,c( 
U.:i 
..J, 
"-c! 
zl 
•'. 
01 

I 
I -

,x 
u 

,LA.! ,::c 
;'-,; 

'• ... 
...J ... 
z 
c:: 
C) 
C: 
:r ... 
er 
C:• ' I 
;.., I 
C • C 

: I jl: 

I 

I , ! 

' 

"" -I 
C -,.. 

C 
0 ... 
C ct 
C "' 0 "" . --
• • 
z z - -,:: :r 

,:r -I 
0 

,.. 
C. 
C .s; 
0 t\: 
ic .c 
C ,.,. . .c 

ex; 

• • 
• 

)< ,.. 
;4 <C 

I !:r r 

.. .. 
:en r1 ::: 

I '% 
w ~ 1 I : ... 
'-' 

C C .! z z 
:::) C' 
~ ~ 
C ... ! 

I -·c C 

I ... 
!,. i~ "- I 

C 

I ! 
I 

I 



- - - - _ .. 

- -~;a - - - - .. - - - ..... -- - -~, ---m·----•-- --~ -- WJ1 ---G=:-:lJ--t::}LJ--llllli---1:.:11-r-i-•-----i--

t 
t 
! 
I 

i 

-----• O y N L E X • ---

ov,aFLE'< 

-~ 

A PKrJPPJFT6RY.$uFplAUf__P_'-O~_IJCT IJF :':!r. ,;oMPIITlNG C(HlPOIIATION • I) Y NA FL f lC / _ 

LOAlHtfG •SHOCK LCAl)lNG NO. fI'iGt-n, 
------~-----------------------r.FNEIIAL NOTfS FOR THIS LijAOlNG: 

-·-----·--·-----·-------------( l) THF SPF c rnr:: A rt o,·iS p)k 1 Ht ~s•HnCiCL!fA[;-1'-CCtf0 ING""SPECTl'i.it-~71;-fElcPOLAT Jot. ROLES APP"ETir!N 
THF EUlTEn PIPlNG SYSTEM oEq~NIPTION. 

( 2 > _THE_ GL OHA L _Cc.~ P fl NE NT S OF Tl-IE SHOCK HAVE HEE N _A_S_S_lc..• 14....:f::..-•.:..) _1.:.._n_c.._A.::.C..:..T__:_J_l\.:.;.O-=.E.:.;.P..::E.:...l\'..:::O..:::E_N....:T-=L:...:Y __________________ _ 

(~} THf AijSlllllTF VAtl!E, OF THf RFSPl11\SE QIJAI-ITJTI£S A55(lt:JATEO i,IfH EACt, FUNOAt-lfNTAL HOOE HAVE 
------------- ·-REEN COl-1Rll-EO"li~Jl-,i(;""'"THE-c:lnsn.Y--·sPiiCfO-rREAIIEllCV--ccsFr·¥fTll(l • 

M011ES WTTIHN 10 PFRr,E,H llf EACH OlHE.w Atlf OIRECTLY Sll,.f"EO At,0 THEN COl"RlNEO WITH THE 
---------------=w E fiA"t NJ Nr. MOD AL ri11 u1 r ffTE-SRV'""SR.5 • 

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

---,----------.-F'n!?crrrm,HirrfarrrolifAlfCFORSANO-RE"$Tli{flilTS'--,,*------------------------

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

FORCES (POUNOS) .. OMENTS (FOOT•POLI\OS) 

Tf'lC 0 ---------------~----~---~-~--------------- ----~----------------------------·------·-N(] 0 
)( y z RE.511LTANT ll 't z RESIJLTA"IT 

- --------- --------- --------- --------- --------- ---·----- --------- ---------A"ICHURS: ------- . 
105 AI0 0 57. 2<n. b&J. 1411. 8287. 5346. 9%2. -----.. -L 170 117"· ,,4. 29llo •n13. 712. J(l<J21. 3751, • ll"i7t. 

RESTRA ltlTSS 

--·-------· ·---J30 o. 299. o. 299. o. o. o·. o. 
---·--. •------ . -

135 o. 42. o. 42. o. o. o. 0 •. 

140 o. II?.• n. A2. o. o. o. o. 
---· . 

1/J'j o. 2eq. n. ;iaq. o. c. o. o, 
---------

--------- -· -- ------- - -- ,. _____ ---

., -------



., BEi ~ ~- ;c.A ~- ---z c::JJI G::Js ... C:.:J ------Clil ... r-r --,. --, __ --,_ 
_____ D.Y N L E: I. - A P~nPi?ffTMH sc•Fr:~ARC: Pi~nn11CJ__.Qf__Au1' ,OMPUTlNG_CCRPOHATJON • 0 Y NA F LEX 

t 0YNAFLE11 LOAOT~G • SHOCK LOAOlNG NO. PAGE 17 

-----·····-·--- . ---·-- ------ - . 
. -- --- - FORCE s- 1i Nfl M(J:~11:'H T ~ - l)N At;cHnliS ANf)- M[:H IU IN 1 s •·ccfi~llNUEO l 

~----------------·······---------------------EXPLANATOMY NOTES -- -··---·----------------------------------

-----·--------------------------, H·i:--- -F h 1i fl:-:..; .-,..-p-1•-=n-,1"""E:-N~T~s-s_1_10-i~-N-R_F_: 1-. c-, 1-• _A_M_E __ -fH E -AC '(to N s cf THE PIP 1 Nr, s vs t E 11 

·------------- - __ a,, __ THE At~c;.,n~ .. __ ~.~~-~-~-~_TP A It,TS~·---·---------------------------------------

-·-Lnc". 
FllK!:['> __ (POUllDS) 

------------------------------------------
MOME:~TS CFOOT•POUNOS) 

---------------------------------------------------'-'c.clO_ '< Y l !ifSULTA'H X Y 7 kfSl!LTANT 

--------- --------- --------- ----------~f~TRAJHTS(CONTIN~EO) 
·-------·--· -·- --------·----------·-----------------------------------------------

175 

lflO 

.. _____ . _______ O• ______ 2111,. 0 • i?ll_'?.• 0 0 Oe 0 0 0, 

o. 20~. o. c!Ofl, o. o. o. o. 

-! 
---------------------------------------------------- ----· ·-

"' -------------------------------------------------------------·----·--·-

---------:----------------------------------------------·--·-·-
-----·--·---------------·--------~--------

-------·- -----·--- .. -- .. 

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

-•·--------- ----- -------------t--t---------l--t---ll----~--------11--~---------



- - - ------ --------- .. 
0 Y N L E 1C • 

- - - - - - - - -- - -- - -- - -
~PHO~?T ~~Vc;~(:!T'~-A~H~0:~~-;•-~~;1~~~~~:~~~~~~~·--~--., 

A rifNAFLEX I __ Ll)Aflll•G - St11JCK Llli\llJNG NO. PAGE 18 

-----------·------------------
* * * * * * * * * * * * * * * * * * * * * * * * * * * - . ~ . -- - - -·---------------
* * 
• I NT f P N AL F ilf! CE 5, MO~• F NT S A Nil STRESS_ C=A-::l:::C:::U::L:-:A:-:1:-:J~O~N::-::-S-~•--------------------------

* -------------·······---------------------·------ • 
--------------* * 

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

THE MA'ltlMIJr4 STllFSS OF 1~ 1 00&. OCCURS AT POINT lb5f: 

EXPLA~ATORV NOTfS: ------------- ---------------------------------------------------------------

______ .._. ___________ _ 

-----------------
Cl)-TI-IE-Ftlf~Cl:!f-fN-o7TITTffNT"S"7rt•owN BELOW A-1rr.wf'flr"QEFE1lElliCE TO THE flEHUlt LOCAL DES. 

~m--sr-irrrsrssFn\.:ll !IELIIW ARE CALCULATED IN ACtllROANt 
A~~I RJt.1 • 1Q77 

- --pyp tNG COOf-(JNr,L"TJITTOt.lCC-lfl-NU-ATDRY7TPU-AlE:"SJ1~------------------------------

('J)-A --c ** lrOlTITVffJ"(,AsTR"ESS---VU:-OFJNlHC-ATE"StffErfmMtnrs I llESS FOR I HIS Lil •o I% CONII Ii IIJN. 

"4rT ( •J FflLLOli"JIJG A SrRESS VALIIE INDICATES A SJRESS liliHll\ iC PER CHI OF Ifft MOJFIOH• 

pn·,1-1e;--cO(rJ--.,.01'ilTC:lTS7T~S-"RE"nl7JSF.crP-<~T"SA"NlITs-TS--:-.-----------------------------

... ((,)11-ff;" 3TwfSS--rt.rrfNSTF1CATION Frr-tr•Trs---rurnRFVT.rTEOA~If IN IHE IABLE FIEAOING BELOW) AliE 
!! AlifnHATICALL V CALCIILATEO ANO APPL lfO AT BENOS, F.lHOWS, MITERS ANO AOHJSSJlllf TYPl:S OF TEES 

, 5PECTn-~FTED IN IHE INPliT71F.SC-Rif-'llttlrCrTflE PIPING St:ilEMJ. OHR t"tnERECJ 
ST~f~S INTfNS!FlCATI 11N FACTOPS JAKE PR[CEOENCE OVER I~TERNALL• CALCULATED VALUl:S. 

(tt,J THF f(ACT ~fCTlllN l'IOOULIIS IS IISEI) Jt. Tl•f STI-IESS CALCULATIONS 
---------- -----.111ce-s~-TH1:-!lPECIFIC--PIPlNG--cnnr·ntrTl-fF-lJS[REXPC-JCtltY-__________________________ _ 

RflllJFST8 ClTHf!HlIS£ 0 IN TlilS ANALVSPi TIIE SO•CALlEO EFFFCTIIIE ---------------mn:-rrs-r:;---r~ny-f"nrriln:7\ll"""AN"C'R7:E1>aT""REDt:CEO _________________________________ _ 

IJIJTLET CONU[CT1r1111;. Tllt"SE AiiF. JflENTtFIEU WITH 4N ASTERISK. 
---------------rnE -n ACT -seer TON- 1100IIL--US-J s-nsF. (1-FOR-ALL:--n JHER---po J ~rs-•. ---------------------------

----------------------- ·-- - ---

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

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

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

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



••. _j - til3 C:;;;J ~ a.:] w~ ·-:1 ~ '1:::J c::J--- -~ r7 -, __ --, 
0 V N L F x • A PIHff'ijtfTARY.SIIFp,IAI?[ PWnn11CT OF __ .4.uf. ,_QMPl!T_lt,ir, CORPOltATI()N • I') Y NA f L f X 

j ____ :~•A~Fln LOAOING • SHll(I( LOAOING t-in. PAGf 19 

------------------------------- -- -- ------- --HITFPNAC-F(iRr.Ec;-;,.in it.I~ TS -Affil·s rn{ss-cit.:c(it AT IONS- (c1fj:; T INUEO) 

---------------~-:-~~.~~':"":"·.:-:.~-~-:.~_:-_-:.~_-·------------:.-:~---------------------------------------------
________________ F..cO_~r E 5 'P011~10:n 

-------------------
MflME NT S ( F nn T-P O UNO 51 _____ _:S...:Ic;_F ___ ---==-=-=-::-:----::--:--=--=-=-;-:-:-=-=-:-:--:-c~--------

· -- SECTION : LlllllGITUOINAU -----------------------------POINT ELFH Lnc. ~f:~llt.TANT It~•PLH,E OIIT•OF•PLANE It< 011T•OF MOflULIJS I STRESS : 
fYPE -TYPE; ________ NIJ

0

• ----··-UIAL S~•FA~ -----Tlli-lSJON Btllil).1i-:G Bf.NOING ____ PLANE·-·p[i"E ( IN (3) ) : PSI 

----- ----- ---- --------- . --------- --------- ---------·--ANCHR - -·-·---· 
105 

--·-------
2G3. -- 1112. ------·5311&. ---- f111 t ;--- 8281 ~----.-;·oo~-1 .oo l 6 • fl I flTl. 

STR ·< 
>• tl'JN c'q3. All. 

( 
BENO -( II OM 21111. A2f, • 

( 

>· ttoF sa. 86 l • 
STR •( 

-->-Ttr.-f" • t f, 1 • 1141 • 

82-i?, 
ST!.' • ( 

)• 125N 
( 

l!f.NO ;. ( .. 115M 
( 

>• lt'iF 
5TH •C 

)• ·-i, 'i~ ;, 
STil • ( 

--;.---·· )• tt'iF'~-2 
fJ STR •( 

>• l t s(--;J 
STk •C 

-··--··--·--- >• I 2fJN 
( 

---- ---- FIENO .. ( li?<Hf. 
( 
>• l ;irjf' 

STR •C 
·eA··pf-·--· ---:- •• 125-

1,2. 

2:sY. 

26',. 

2'3if. 

2'4A-; 

21Ao 

7q1. 

780. 

73A. 

738. 

,, 1,f. 

214. 617. 

-------• ;>11 • 

75. 

-~;ar. 

1,,rc1. 

76~---·---·t,30. 

BAPT ___ ---- .;. ·125 ·------- -··s-;2. -------~5 l. 
STR •C 

>· 12s.1 501 • ~s I. 
STR •( ------- >- t lO 11111 • ·213.-· 
STR •C 

---------··· >• . 1 lo• I 11111. 
-

?13. 
STR •C 

~"Jn--;;i 3T?. ?I?". 
STR •C 

)• 131l.3 Jns. 21 f.. 
--· 

STR •( 
>· 135 ?'A• ??3. 

c; JII f':, • 

ifi3. 

~113. 

5tt3. 

SHJ. 

56115. 

lJ5llo 

:n·•,o. 
HS1'.5. 

JTSo. 

335(). 

2 filf. 

ITi'i7i. 

30ll, 

-,3. 
n. 

1s110. 5"9q. 2.1111 2 0 1111 

1534. 7i28.---2.11~--2.u11 

13113. 115 37. 2:·,n1-- 2.1111 

'IE,O • 6 7 • 1.00 1.co 

1l qq-.---257 J. 2.1111 2.t111 

13f.ll. 

1110.s. 

tH•2. 

Cff(j. 

'"7,57i. 

7122". 

3.?6. 

ff,6. 

'-l'n. 

TbSt. 

7011 o 

t 3 ·fo. 

u]-n. 

l lf8 I. 

1560. 

7ITCJ2. 

f,t,'16 • 

21!36. 

?'75"6 • 

73. 

2~ 

r.li1i 

r;-<r~ 

2;,r4 

e.li1i 

r.ll1\" 

r;-o·o----i-;·c-n-

r;U1J 

2;;44 

r;r,1J 

T.;1flJ 

2·. II q--c;zrq 

z;zrzi r.inr 

2-;11 ir-z.-,nr 

73 0 5 ;·----z; II ll---Z-;1Tll 

fi670. r.1m r.uu 
7 3 .- ------2 39 ~- ----- 6 046 • 1.oo·--1-;ccr 

1.oo-1;c11 ·73.---- 150 .-- 5222. 

73. fiJ. 1r3 R o·.---y·;-m:, r.c-o 

l 6 •/\I 

H,.st 

16oP1 

n,-;81 

n,-;-.n 

l6.8{ 

lT.1fI 

rr;n 

fo.81 

rr.in 

~ 

T6-;-Rl 

n,;trJ 

lc;B"l 

~ 

rr.-;-F.i 

y-i:;·;1n·-·1 

n.-.-in 

ffi.1'"l 

10598, 

9!158. 

909&. 

3Tf4. 

71,1s-;---: 

' THt. 

nn. 
271fl. 

2717 • : 

. ' ~-
~;r. 

rnT-ci6. 

ro-f'r6". 

,,n;-zr. 
-q7B"5. 

l!TF9, 

1'321)-.--. 
I 

3130. 

m-z. 
I 

n.----·"15-;-··-·-3s?.s. --- ·1 ;oo--r;co---n,-;-,rr-1·---2:i1,. 

··---·--n~-----T?4;--- ?.f:117 ;----- 1·.oo·-1-;co rr,;1:rr-:---re CJJ. 

·-- .... -···-------------------.1 ---------1----
---- . - - .. ______ ____, ______________ 1--1 ____ 1--1 ____ 1--1 ____ 1--11 _____ 1--11 __ ---- -



- - - - ----- - - - - ---------
t 

----. -
'~ P~n~H~;·sri;~TWA~/;!w~~~;~o~- ·-

------, ,. ·· -::t r---- 1 ,- .. -, nv.1~:: --... - ar,___- " 
-· ,J- ~•--~-~--...... ---, -----.. 1--•.. • ;--

0 y N L E X • _(IMPUTING (('f.lP!'l~All()N • () V N A F L E. l( I 
---· -~---

lfYffA-F[E lf LiYAGTt,;r, - sHlJCK(lfAift'Nc;f.;11 0 PAGE 20 
-----------·······------------t •,n:Q" AL- FtJJ:icEs·,-·-"'r•"f ,,1 s -Al'l1:i-·sr wF.ss-·tAcc·1,L Ar IONS - cco,; Ttt-iliEU 

---------------------------------·----·---------
FORr.l'c; (P011~:ns) --------------- MOMENTS (FOOT•POUNOS) SIF 

--------------------------~-~-~-~----~-------~-~-~------.---~s?E~C~l7J~a~~---=-,-.-c=o~N=G~J-1~u~o~r~N~A(.._,..: ________ _ ······-------------POINT F.LEH Lnc. Rl:Sl•LTANT J:',l•f'LAM, OIIT-Of'•PLANE IN OlJT•OF MOOlJU:5 I STRESS I 
-TYPI:: TYPt:. ,w .. --··------All[A[---·-- - ~Hf:A 1?----rn~S(Q1,1--fll:l'ol)Jhr. ___ OENO[NG ___ P[i1NE.--Prnr. C ItJ-C-3) ) : PSI 

-----·--·--·---- ----- -
>· t 35 --- 2~11. 22] .-

STR •( 
>• I 3 c; • t 175. 22'1, 

STR •C ---·--- >• 11s.2 111. 22ci. 
STf.l •( 

>• 135;3 - ----A3. 
!HR •( 

STH ./'" l40 
q13. 

1so. 

22ti. 

221. 

t2O-. STR ___ .. ( ,.,·-140~ f 

STP •C>•-·140;;, ?T~----;i cr1,. 

STR •C>., IT<1-J 

ST~ -~/•--145 

ST'< :/--1us;1 
)• 1ns.2 

STR •C 
-------- - -- ->- - t 11r;a· 

STR •C . 

~-
356. 

4211·. 

1f'1!1. 

55fi. 

-is1r-PT·----- - · -- .... -1<30-----67-2. 

nrli. 

Fil. 

>c7. 

~-
~T3. 

?l'Uo 

BR PT .. t'\tl STR •C - R'5, hql. 

--------- --------- ---------11. 1211. i'fi'H. t .00--1-;co 

7J. 

7]. 

J. 

T:5. 

TJ. 

n. 

n. 
J. 

13. 

rs. 
73. 

73. 

15i!Tl • 

JI• 

71. 

11,J. 

m. 
35. 

'Jl11 • 

ljtl{. 

8lJ7. 

ro15. 

IlfCfl. 

2·073. 

3051, 

TI'Tii, 

I 1101 • 1.00 1.co 
-rns·. 1.00 1.00 

l01i7. r.o·o--r.c-o 

1 o 3q • 1.00 l,CO 

24·111. I• 01> 1,CO 

3?1lli. 1.m1 1,00 

31iA7. 1.nn 1.ro 

4516 • 1.00 1.00 

')(!CH)• 1. en, 1.cu 

511-q 7 , 1.no I ,CO 

5875, 1.00 I.CO 

627t. ?. .11a 2.1111 

15. 2.au 2.44 

)•-[55N RIie 7230 62710 !"?.J. 

1f2T • 

2T51!. 2 • ,nr--z-;-,ni 
( 

-------BENO-• ( ----15"5'4 ------- ------1 l'ln. ------7rs •. 
( 
,..p; '.:IF 111'1 , 71 ! •, , 

STR •C 
----- ---- >•-·t ':iSF .-,--- -- -- ·2ri5. l31f, 

5TR •( 
------ ---->---,,SF ,;r~------2;:,11. -------·,113. 

STR •( 

31117. 

~-
4116. 

tlllH,. 

5 4 5 2 .-----2.11 a-e.4·11 

1fTI. '5575. c;·tnl c;-a-q 

262. 2 7 s t .---i-; o c----s.cn 

Jfi·t. ··000. t -.-no----r;·cr, 

~'JF,3 245. P!"i, PHH,, 570, 311'11. 1.cro r.cu 
STR •C 

------ --- ->•--1 #,ON -------?6t, RD7 • ·111t6 • 7'17. fi67l. 2-.;ir-rr---c· .-irq 
( 

BENO -c---·11,oH ---- -----??.~.----;is1;. 5990. so-.---a;,11&. 2-;1111 r.n 

Tr.~1 

IT;a1 

n,;-n 
Io;lf{ 

rr;Ft 

T0olfI 

Ia;TI 

nr;1fl 

fo.1rl 

n,;n 

Tn;1J1 

rn.irt 

to;1rt 

~ 

rn.,n 

1--r;-;irt 

~ 

tll--;1it 

flj-;lft 

n,;in 

ro.irt 

~1 

l 
t 

•••-•••••• I 
ra-q.,. 

rl87, 

l!TI. 

112. 

~ 

IT1l1J. 

nn. 
"ZlfTT. 

TI15li. 

'Jn:;i. 

-iraui-. 

lftfflo, 

I 
I 

~. 
nn, 
SoTO. 

873-., 

t15-1j'5", 

2cllU.-1 

1re-.. 

n-rro. 

1f~H:r:;i • 

11·6 6--S.--

"· 

-------- ·-·-- ··~·---------------------------------------------=----------------------------------------------------

-------------·· -·---------



0 y ~, l E ll • ---------

t_ __ OY~UFLEX 

- am c;Il ~ ~ ~- ·--~ ,.:-1"··:: 
~ ~ - t:=J-------11111 _r;--7 

A f>ij!JPRTFTAFH 5(if'T"IA~t-- l'~lll)11CT _Of= AU1' .O~l'l!TINr. Cr.kpll~~J_JON • 0 Y ~· A F L E IC 

L~AOJNG • SHUC~ LOADING NO. PAGE 21 

------------------------------JNTf1H1AL- ·F niir.e if;-r-ioME.N 1 s ANi1 s1 ~1:S:; i:Ai.:rnu r 10Ns--fc:i:f"-n;.;17Ebl 

-·----------------------------------------------
______________ f-!_~_r'--f~ (Pn11NI')~) '1/ll"lft'Tc; (FIHlT•POIJNOS) SIF 

PrlJNT Hl:M 
--TYPE -TYPE. ---·- -----

HOH) 

____ yIGJO 

STR 

L nr. .! .... 
Mfl, 

·(--11',l)i" 

( 

~&1 
-c 

>• 162 
•< 

>· 1,..s,,· 
( 

flt:NO .. ('- 16!>/i 
( 

>· tf,'jf 
STR •C 

------------------- ------~; ____________ ~---~---- ------------ SECTION : LO"GITUOfNA[C 
kfSt11_ T 4NT JN•PL At.I: OUT•OF•Pl ANE IN Olll•CF MCOUl 1/5 : STl<ESS : 

HIAL S><PR ---TOl<SIU;;. OE1>.lll"G. 1:11:t.lJl••G·--PLAt.'E-·Put:·E--rIIII (l) ) I PSI : 

--------- ---------??n; 'l°'li, 

f,f,. 11114 • 

f, ll • .. - -- 'q 21 , 

f, II• qz5. 

211'.J. pq5. 

----
2'111. p7q. 

'--------- --------- --------- ----- ----- --------
5"90, 750. 112116, 2.1111---2.1f4---.,,.111 

7':S05·, s1n. 647, 2 • 1111 2.44 u,.a1 

7505. a:B~ 11 o-. t. ooT.<fo----------n.;a t 

7sM. ~tii. 2-Elll(f, 2.11" e.11" 1f';"iil 

'3138. 774 • 7905. ?. • 411 2 •'III l&,PI 

375n, i\;,-q. e·3s i. 2 ;-114--2-;li 4 16. 8 I 

~•-••••••• I 
qb&B. 

lfff6S, 

',:f~ 1. 

fl'.1"5211 I 

11152, • 

r21rn r,;.-. 

-A~ICHR ___ _ 170 zq11 0 Pf0 0 H%. 712. 1()921, 1 • n o-r.cro lli,IH lr2TI. 

-t1-w-vr 
7ERi1 -- _ST~ • ( 

7r{ PT ____ .. 

:irERlf STI< • C 

i 

l2S 3. 2111, • o. S,3. s. 2.a4 

175 3. ?tJn. o. o. o. r,co 
l'iO--- 3, ;,Ii 11. . T6il. 2 • 2.11a 

2 • 114 3.21 
8,,,:, 

t.co -~ .-2·: 
8.fb 

2.llll 3 ;? t 

371:l' •• 
l,Y~. 
--o-; 

,111'8-o, • 

11.>'IP 
0- 0 II - 1.00 1.uo .1. 21 f}ln 3, 20A - -

9
-BR - • u. o. 11. 1-00 t-ru 5-21 1 u-

j!J,5"0 

-i---~--

---------------------,-----~1~¥(,j~ .PvNMy J..66.S 7i:> 6" $',.p. 4tr. ?,,PG 

G./;I. MHY 7-8-8'7 

-------------·-·-·-,. ---- ----·--· 

--------- -··----------...-·--

------------------------------ --- - ----- - ..... ________________ ------

------------·----------- . 

. •--- ------------ ---·-···-----------·------ ·-----i ~---------,•~ ----~----·-- ------



- - - - -- -am. -c:Ill - - - - - -
~--;~-MPU~~-NG~P~~m 

- - -·- - -· c:J._ .. _UtJ-rl---.-•-~-- ---ia- -
' ______ , . -·•·' ; 

O Y ti L E X • - ~ ~ ...... -·-~---

A PROP~JETA~Y - Silf PIA 1lf. P..inn•tCT llf - o v, AF LEX _, ___ _ 

i----OYNAFLE l( 1.,fAuFiG • 5H11r:K LrlAOING MO. PAGE 22 

--~---------------------------
* * * * * * * * * * * * * * * * 
* * 
* fl I SPLACErH:1-< TS ANO IWT A _!UJ-:-N-'-S--::*-------------------------------

* ---------------------------. 
·----------- ·--11 * ------------------------------------------

* * * * * * * * • * * * * * * * 
. FXPLANATnMv ~&trt: 
----------------- p·rR SECONO SllUAIIFO ) ----------------V-ALUFS l~N-;;P-,~~~F~N=r~•i=e~S~E~SC--CA~~~E,-A7 C~.r.~.f=L~~~~~,~Taa-:-J(~J~~!S=---,-c~I~N-, 

OJSPLAC[M~NTS (J~CHES) HOT AT IONS (Of.GREES) AIWllT 
--,--POJt,,r·--- ----- HE11ENf- -

O[SJGN•TJON OfSIGNATJOM ------------------------------------llJC. •••••--~•-••••---••••-~--~---••••••••• ----- -
~o. x y 

- ~-----·· .. . ··--~----
----------- ----------- --- ~-------- ---------At1CHnR ·- 105 ·""" 

.oon 
l 00) fifATt.~T - c r. n~,----~c~ 

>• tlON 0 C?q .nn~ 
------- --· ····-···-·-·- C ·-·----- --·-----(!. 31 ___ _ P~?.1 

BE~O -c ll~M .r~o .011 
----- -------c·-:- n.11-----n;1· 

>-- t 1riF 0 IJO • 0 I l:i 
\1l 0 A} S TlHTl,1-tT • C pr;;t.·~-, ----~1 

>• llOF.t 0 1105 .o,s 
--sTRAlGHr-c -- ------- r:;7 .21------(ll ;1:q 

--..- -- -------,~"'. __ ,_!~-~---rri i ! ; 1----_,, 
I eENO -c tt5M .1q5 _ 

• 111 c; 
a•,. J 

.n,q 
p:r;·6 c: 11, ~• • .. , I 

>• ltSF ___ 0 901 
STP4lGIIT- -r··- ---- ftG.S) 

•'>2'-
n;,q 

>• lt5F.t 1.113~ .0110 
--i;TRAlGH,•C--- l(Jfi-0 <1) ( ,n-;;~ 

>• 115P 0 2 I• Ci Af, 
-------s~1~R..-1~1 ... ,~,H~1-------------r1r~ 

.fllj(I 

TT2.5} 
)• Jt«;F 0 1 2.~?.l • 02il 

.STRAIGHT-•(--------·- qf1 0 0) ( q ;5 
>• t?ON 3 0 0011 .001 

c- - -· --- --------n 01. ,n-----{ll-;;O 

of ~o -( l?OH 3.07~ .no~ 
Tr,-;7...------1 _--, • 1 l 

>• 120F ~.0011 .002 
STffA IGHT • ( - ---- - - - ------- ( 111. t 1-----(2~11 

BRANCH PT 0 •· 12~ 3.oqo .oo;, 
-- --------r 111. n-----(2.R 

tHUNCH PT• •• l?S 3 0 090 .002 

------ --.,... --- ·------·--· 

7 X HIS Y AXIS 2 AXtS 

--------- -------- -------- --·---·-.noo .oco .ono .ooo 
r,;o 

.ooo ~0111 .o .. , .0115 
en 

.oo3 .oss .2:11 .1r;q 
-r;A 
• 0 I II- .oaq .301 .?87 
C 3·;9_ 
.10s • 102 .421 .33& 

( i!q. 1 
• t•H .oc,2 • 5111 ,322 

(':i11;0 

.208 .06 l .562 .295 
-sr;n 
•?I?. .('121' .&~4 ._298 

(57;A 
.?t2 .ooa .b79 · .2:rn 

(57~1\) 
.?12 .oc11 .&79 • l 6 l 

t'5r~-a 
.2i;, .on .n~s · --093 - , . t5T.R 
•? l?. .029 .sso .0211 

(57~/\ 
•? \ lj .o:H .11311 "'.:\0112 

( ')fl•;o-: 
.219 .0112 .Jqfl .025 

(511.3) 

• 2?.8 .042 .3nO .ots 
( 5~. q) 

.2?R .042 0 3f>O .o,s 

-·-----.---- ---------------------------------------------------------------------------'--



.. i.iiliJ ~ ~ f~ t'!r~~ -----:'TI lllli1fiil . . .. ... . . .., f_;" .. ;J c:.:::] ---G~;J _ _.._ ___ ;:-:Jl ____ r-7 __ --,_ ___ L_ _ 

______ 0 __ Y N L E II - A P~(JPQ IF T AR.J_ S_l:'F T_:,An _ Pll_nr,11fJ~.! .:OHP1Jllt•r._ccr.pp;o11c1,,1 • 0 Y t; AF LE X 

i OYl,AFLO ________ _ 
LnADING • SHVCK LOADING NO. l'AGE-23 

---------------------------·--1i·y r,PLACE~E i:jS-ANf)- Riif ft JONS. ( Clf~Tft,;TJeo) 

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

0l5PLACfHENTS (T~CHES) ROTATlO~S (DEGREES) ABOUT 
t'rJ[NT FLEME~T 

OES16NATlON 
Lnc. 
NO• ----------------------·······-------- ------------------------------------_ _oES_IGNATIMI )( y 1 X AlCIS y AlCIS Z OJS 

----------- ----------- --------- --------- -------- -------- --------
lif<AtiCH PT• -· t?5 3.oqo . .rio? ____ .??.B 

- SJRA IGHT - • ( - ----·-·- ·c 1 t 1
0
0) ------ (c'.8)- --(58. q) _____ _ 

.0112 ,360 .015 

... ---- ')• 1?5r..._ ___ ~.9<i0 .onJ'------~J!!~. •. - . ·-
STHAJGHT •( (111.0) (? 0 5) (45.5) 

.n111 -'b1 .002 

_ >• t3()__ .. _____ 3,oqr, ____ ,ooo ____ .263 _ 
STIIA JGHT • ( ( 111,0) ( 0 0) (a7 .2) 

.o,,o ,11141 .0011 

>• 130.t ~.rqo _____ .no?. _____ .371 
SfRAIGHT -r . (111.0) (n.h) (62.3) 

.03q .oq11 .001 

>· no.?. 3.oqo .no?. .,110 •. --
siio, fr.••r--;.-, n d. o, u;. !-> > o o-: s > 

.O'HI - Ob 1 .001 

>• 130,3 3,0l}O ____ .001 _____ .Jqt 
SfRA}GHT •( . (ltt.O) (3.q) (t,'i.q) 

.o3& .102 .001 

>• ns 3,nqr. _____ .ooo _____ .3111 , .. __ •• 
srn•11;1-H •< ··------,,ll.Oi ·c.o, c•.1s.n 

• Ol"i - I 118 .001 

>- I 35 • l 3 • 0 '10 • no l_~---- • , I o_..--______ ...:·:....·...:-=--· -----=-=-~---
st 1< A l!;Hr·;.·( rnr:o, r;Ci1 cs3;r 

• Ii l /J .162 .002 

>· 135.? 3.oqo _____ .nn?. ____ .351 
STIUIGHT -c --·--·-c111.c)) (n~/Jj U,o.11 

.033 .?1)0 .not 

>· 135.3 1,0QO _____ .no, ____ .11&2 
STRAIGHT -( . ---·-·c1i1.or (11.n) ·c.,,11.ff 

.032 .21) 1 .oct 

>• 1110 3.oqo .non_~---- ,6co s-rRAit.Hr-=r , n: o > c. ,n r5q; 1 ...-------=--=------__.:=-----
>• 1110.1 3.ooo ____ .ooh ____ .737 

STRAIGHT.•( --------(1i1,0l (ll
0
f\} (52.H 

... 
I 

.O'.H .1115 .oos 

,030 .tri? .001 

>• 1'10 0 ? . 3 0 01)0 ----~•0t? ____ .R:i9 STRAIGHT •C ----·c111.o)- . (7.3)- (59.0)' _____________ _ 
.02q • 1 OIi .004 

)'" 1400! 3 0 090 .nt?_~----.-•RAh 
TRA1GH~ rn~-0) (5~~, (73~91•---------------

.02e .oc;s .oos 

------------- -STRAIGHT./· 
145 

........ ··-•c~i~~~)-----·~~~} ----c~~~ir .027 .077 .020 

>• 1115.1 3.oqo _____ .o;,, ____ • H:"i 
---5T~AIGHT •( - ------Cltf:.'Jr (5.A)- (110.1) 

,(127 .152 .021 

>• 111s.2 · 3.cqo .(),n ,c;q1 .fl?f, • 2,10 .OH, 
Tltl"Ttm,- rrr. • i; J I c:,r·. A ) 0, q ; 2) 

1.090 .r.111 ---- .11~ 
- ( 11 C • q 1 ------- C 9.? l · C 5 6 • o ,--- -

1.~90 ,OtA ____ oOhl 
c11r..qr----- c11.c;,- rc;o.s> 

IJRAN~~-PT~-- STRAtGHt ./• lCl5
0

3 
t '50 ------~-------

.021- • 337 ,012 
-- ---
.026 , IJll 1 ,057 
----

3,0QO .OtB _____ 0 0hl 
'STJ<AT~-------110-;-i; 1r~,~ cso;sJ 

tiRANCH PT. 150 .026 .,1111 .057 

>• t55N 3,0~3 ____ .n1A _____ .osn 
-- -- ( - -- . . - ------ ( 1 o q • en - ( ii ~ 5) C S 3 • or-

.024 .502 ,0711 
--

At fll O -c l~SM 3.Ctll _____ .011 ---- .nss ---------- ·-- < · · - --- ----- (toP.0 C':i.'4)- (51J,9) ___ _ 
.011 • 55q .1511 
-

_____________ >_ .. _1_s_s_F ____ ?-=·q11 .016 .os,_1 __________________ _ .Oil .hllll • ?.C' 2 

------·-------------------- ---------------t-11--ll_t--_________________ ____ .__ __ __ ---"-----



- - - -·---~ __ ,-, ·--------- - - - - - - - -
. -~~wn:·:TAQ!;;:s;:,:T-~A~;E~R~-~~.~;--~-- ~P;J~~~PO:~-~ 

0 Y N L f X • ---· ·- ---------- . ·-- -------·--··--·-· -------------------

i OYlffIT[ll --- ~~~~~~:.:.~~~~~~~~~~: •• ~ 
- ----------- ---- -- .. --··· -------·· i)ISl>Ucft•E:tiTS-·Afff)-ROTATIOliS-(C(lNTit.Cfl)} 

---------------------------
OISPLACEMfNTS. (JkC~fS) RflTATJONS (OF.liREF.S) AR!lUT 

-µi)JtJf 
OESJr,NATION 

E·Ltff[N 
D[SIGNATJO~ 

c. ------------------·------------------ ----------·-------------------------NO. l( y l X AXIS Y 015 z AXIS 
-------·-

----------- ----------- ·-- --------- --------- -------- ·------.- --------
>• t'5'5f ?.'H1 -~---•Ott, ____ .054 

··•-·srRAJGHT -c - -------(1011~1.1) (A~f) csis·;A~------
• fl I l • 6114 .202 

)• 1'5':iF.t ;>.3?6 •"15 .05 1J 
s-fliAJf;HT •( (q<i.ll) (c?O.f>) cso,·.e.r------_.;._c_ _____ __::..;._ .Ociq • 71.16 ,23~ 

--------··· . - S TH A I GH T ;; ( >'." __ l_~~F_ •~--,: ; ! :!,-----(z ~ ! ~~,-----(5 ~~ ;) _______ ;:__'-'-_____ .:_:....::. .001'1 .7&7 I j?f, 3 

)• 15'5F 0 ~ t
0

0<HI ____ .C1tq ____ .0514 
·srPAJr.l-l1··-c - · - --cn11.n> c2s~n f'>'>.7l' ______ _.::__:_ _____ --=...:..:: 

.OCII • 737 .2q3 

>· 11.ot-1 _c;;,r; .on ____ ~.05 11 
C (tii"6·~-'J) (14.9) (55-;7-.-------~----

.013 .n57 .32'5 

HEhO •( lnOH 0 /.llq ____ .010 .• 053 
· < ... ---·-··--·---roc;~-1r rn;11 cs11~0-------------

.031 0 5:>6 .2qo 

>• 1~1 .34P _____ .ooA _____ .o47 
·RJGIO-•C -- .. l?.2.'5) (fl~/\} (47-;~1,--------------

.047 .111& ,2b4 

>• t f,2 .2c;11 .ooA .030 .0111 • 473 .2611 
STPATl',kT -< Ul1.6 ~.8] nrr;7•-i------------

.011s ··-- ---·c >_ .. _!~~N c2;1~~----,~~:•1·-----r~~;..----------- • 3110 .211ti 

..- -~~~!o __ .. ~ --1-~~----ci~:!-----c,-~~~, c~-~~,------------
~ >- t&SF .r.J<l .ol'3 .noo 

,ozq .301 .136 

.ocq • ti ij .otio 
llll'l GH 1 • ( C f.'-;5 3 • II (-; o·,-----------

A NCHIJII -- 170 .coo .<•no .ooo .oco 0 00(1 ,ooo 
---- ·--·· ···-- ·- ·--------------------- · c .01 c~·n < ~-01,---------------

•• 12s ____ 3.0'10 ______ .,,o? ____ _,_•??Ii 
STQAIGHr--c-·------ 111.o~ (Z-;;A) 511;;q1,-----------

KIUNCH PT• • 01.12 .3&0 ,015 

fERHINA_L •• 17'5 3 0 (;<.JC oOM .371 • {14 2 .3nO .011 
IT~ n J <.(I) C,;, ~7•-i----------------

li'-1 ANCH PT• •• 150 _____ 3.CqO _____ .01A ______ .Ohl 
---- ------------·srRAIGHT·--c--·- -- , p';q1 c11-;,;~ cso.sr-----------

.021, • 441 .os1 

fl:.RHINAl ... IAO -~.C90 .ono .1911 ,02f, .11u1 ,045 
------ -·-•-··----------·-- ·----·· --------------------------------

---------------------··- ·-·-

-----------------· ---

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

. -----------·-··· 



Q_ ! N 

,_. ... ~-..h ........ 

---i - ma ~ ta ;-J n- --71 
~ - L ~ 

. . . ~ [J:::J- .. IIBiJ ·~- •' ',, --- -----

L _ _E 'IC - -- ---~_f'H('IPl<If.TAWY_·ft(lfTw_Allf: jlM!IOuCT _O! AIIT' ~OHPUTJNG_CCRPO~AJICN •UY h AF LE X 

r-, . --, - ____ --,__ 

i DYNAFLEX ~~~~:~~-=-~~~=~-~~~~~~~-~~: .. ~ PAGl: 25 .. --·-- -

·--·f;EN~HAl N!ITE.S Frtl< THJ5 LllAi)}N1;-: --•··--· ----- -

--------------------------------·- -------, 1 > Tl-IF SP Fe TF 1 r A TI nN:f Fn•, 111~ -.~-11of1<-[ffi11'> ___ 1 iicCiiciI NG-SPEC TIHJff INTERPOL/IT 101, ~UL.ES APPEAR 11-1 ---·- -

----------~-----'--T_fi...:.F.-'=.E...:.f)-=-1...:.T.:....:rn PJPP.1r; 5Y$lEM O[Sf.RIPTIOI,. 

____ (~) Tiff f,LOBAL _(:f•~.Pl)rlc.MTS _r~~ T11E StiOCK hAVE AF,_~t_l_A_S_S.c,U_rl_E_O_T_O __ A..cC_T_I_h_O_E_P_E_h_'O_E_h_T_;L_Y ________________ _ 

('3) THF A85fll llTF' VAt IJf OF THF I-IF.1-PONSE llllANT !TIES A~SOCIATEI' \IIITH EACH F\.l"-OA~ENTAL l'OOE HAVE 
SEEN COl'1flJ1'Efi l!Slr,r, Till: CltiSELY-SPACFll Ht11J£NCY-CCSF) .. Ml:Tk(1fi. 

_______________ MOnEq wl1HT" 10 PEQfENT or FACH OlhtH AHE OIRECTLY SU~MfD A~O T~[N CO~AINEO klTH THE 
WEMAJNINh ~nnAL ~UANTITIES RY SM~h. -- . 

---------------------------------------------
• * * * * * * * * * * * * • * * 
* * 
• -F OllCES--(•-11)-MlJhFNT S- 11~--A-NC!ilJR S -A Nu-·RE S TR A I llilS--•-----------------------

* ------------------·------------------------- * 
* * 
* * * * * * * * * * * * * * * * * * * • * * * * * --------- ---------------··· ------------ -------·-· --------------------------------------

FORCE'i (POUNOS) ~OHEhTS (FOOT•POLl~DS) 

-Loe. · •----~---------------------•-------------- -------------------------------------·----_______ N_n._ X Y Z RESULTANT '.I! Y Z RF.SUL TANT 

--- --------- --------- --------- --------- --------- --------- --·------ ---------ANCHORS: 

. ! -- -;_.~ -· ·--
i HI 

RESTR~JNTS: 

----------· 

105 

170 

130 

t lr; 

140 

lll5 

I -·. ------· --•-· 

4 11 i • 

Lt'i'J. 

1111. 

21 l • 

8117 • 

atiq. 

1000. 

1020. 

,,22q. 

19 I 1 • 

l ?13. 3113. 53119. 

2324. ?586. 3967. 

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

o. 
I). 

o. 

173. 

17. 

~7. 

o. 

o. 

o. 

o. 13'1. o. 
---- ---- ··- -------------- .. -----

1 n. 

17. 

·n. 

139. 

o. o. o. o. 

o. o. o. o. 

o. c. o. o. 

o. c. o. o. 

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

------- - ------ __ t---a ___________ f--tl __________________________________________ __ ___ 



- - - - ----------- - - -·- - -

i 
I 

---____ ---· -
____ Q __ J N L__E 

--, 

1( - -

Bl!ftlll ~ r...,,,. ---...2 • ---, r-~'"D r-:-,, 
..... ~ ~ -••-· •·--·-· - -- ..J-----~ ---·~· 

,_ p:,np;; tFUIH Sllff,IAtlf. P1<no11c:T _ _l_1_~_ ~~' ·: ;f!_MPIJ!~~lt; __ ~~-H~OIHTIC:N 

C:.J----l~-.----,_ __ _ 
• 0 Y N '- F L E W I -----

1--~ UVii~F-~r_x_ __ _ Lrl,fl'iWr; - sHn1:K1:ni1ff~1G NII. ?. 

----------------~------------------FMcf.s·--,.Nl)--11onNTS fl~i AIICHORS ANO .. R(SllUINfS (COl\llflJ[ 

--------------------------------------------EXPLAHAJO~Y NllTES 

--------------------------------1 Hf F llRr:F s H,-n-t1-::ll--:-:H-=[-N-::T:-;;S,....--::Sc:-H-;[J:-,.,...,-,llc--R-;l:-;L--;(::--:}W~A:-;R::--:E::--cT:;,H:-:-E=---:-AC:=-.= Tll;-;-)77N-=s-=n-=F-=1-,H-=E---,:Pc-::I-=P-=1,..,.N,..,G--=s'"'y....,5,...,,,...,f.=-_ M--------------------

(Jlj THI: __ At,c_Hnfi S_ANI> RfS TfcA I_N.c._T_S.i•-----------------------------------------

Lnc. 
Nl'l. 

RESTHAI~TS(CO~Tt~UfO) • 

Ffl'lCf!i (POIWPS) 
·-· ... ·-- -- ------- ----

·-----------------------------------------)( y z Rf.SllLTANT 

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

~OME~TS (fOOT•POUNOS) 

---------------------------------------·-· X y z Rf.Slil TANT 

------··-- --------- --------- ---------
____________ ., ____ 175 _________________ 0 • ___ 1 q q • 0 • l 'U • 0 • 0. 0 • 0 • 

1110 o. lRII. o. 11111. o. o. o. o, 

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

--------· --···--·· 
i 

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

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

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

----------------------- ----------· 

···------··· ···- ··- .. ------ ··--

-----------------········· --- .. "- -----··· 

-·----· ·- --·-··· .. - ...... _. -· ... ---- -------·· --.--·- ·-· -----·-

----· ---·----- ------



0 Y N 

i OYNHLEX 

-~ --··---. 
! 

- ~ CrJ ~ G.;,J ~·- ·--1 £LJI r:r:··, c;-: ;~] li:nft ~v:111 ,---, 
~ · .. · ··---· ·l•- · · ll l 

--,_ -·--,__ I 

L E IC • A. P~QPP Tf JARY !iM.Tv_f A~~. ~.IHJ!)t.t~ L.rJ.!_~1 ~OMPUTI~~ CCPPORATJON • 0 Y ~ A f L EX ------·-- ·- -- - -··--- -----------

(OAn!NC - sHnCM LOAOING NQ. 2 PAGE 27 

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

...... .! _!__* •• * * * .!_! __ * * * * .~_ ... _.* * * * * * * * * * -·-·--·· 
* * * INlF.RNAI. FO~CE:;, Mrt"lft,TS Al\0 ST--'-R"-E_Scc.S_t_A_L_C_IJcc.L_A_T_I..c.O_"_:S __ * ______________________ _ 
* -----------------------------------------······- * 
* ------ * * * * * * * * * * * * ,, * * * * * * * * * * -.--.--.--.--.------------------------'------------

THf MOl'ilJM ~TQF.S~ OF '12'i7• OCClfllS AT POINT 150 

EX PL All A Tn~ y N(l T_i: ~ :.___ __________ _ 

······-----------
Cl) .. THE FORCE s A r-:0··14rYtf1:·NTS ... $Hff~iN--f1E[OWAlfCWTTH-Rcf'ElrENCE--T01iftl:TEtfOiTLtfc AL UE S • 

cJ7HF sTREI-SFS sH1JWN aEL01-- AwE cALCUUTEoTNACCOIHYTIH:t"1il 
A11sr B3l.l • l'H7 
PIP I NG CllOf { t NCLlJOl •lG·-11cc·;n,,TriiTORCIJ'PDATES J 

----- (.s} .• C••r· fllLfiHiJ,,;c,-,Csf~ESS-VALlJCl/iltl(ATES .. lHc··HAflHut.r-s·T1ffS-SFTIRTtff5[0Ai)Jf.lG CONDITION. 

q,I •Jl=1T[C-o1.f~c;~tTWITTCAlfs-71STR[S-5v,1THIN IC PER CHT OF tHE PAXIMOH. 

---- ·c':il THE coco·-Hnouros-,us-~EcNTrsrn-1t..1-1rsANAt:YSIS. 

·--c, )-THE ~ n rss-·11-, TE t,S IF IC .nrmrncTOR s-, ATIPRF. vTHEU--As·-::;u-,trTlf~U HF AO I NG7Jt.LOW I ARE 
AUTOMATICALLY CALCIILATEO ANO APPLIED AT HENOS, ELAO~S, HITF~S ANO AOHISSI~LE TYPES OF TEES 

--------------~,s-SPFtrnc-,Ri::Y-rrrplTTFTE'IrTh-nfF!J-.;PIIT-oFsc1nrn:n.t,·-or1HE P IPJNG STS I Er1) • (•SER EN I ERs:-n-
STUfSS IHTfNSIFJCATJnN FACTOUS TAKE P~ECEOfNCE OVER l~TfHNALLY CALCULATEO VALllES. 

---···-··-·--·····-··---··· --·-·-· ···------------------------------~ 
C lf, l THE EXACT 5ECTIIJN MO(llll US IS IISEO JN THE STRESS CAI.CUI. H IUNS 

IINLfSfi H 1E $PF.CTFIC PJPING-·cno1:· c:R· THE USER E'ICl'L lCTflY --------------------------
H('lll[:iTS OHtf,?.IISf • Vl THJS ANAL YSJS THF. SO•CALlt.O EFFECT I VF 

----------------,,ll)OIJ[llS-Pf7T~F.n-f7JJrTHr.7JR AWT:H-l F.f,A·,~rnucrn---------------------------------
/nu rLF T cn~NfCTIONS. TH[Sf AHE IO~hTIFIED MITH AN ASlfRIS~. 
THE F,l(AcT· sF.CTIO;l t-41)!)111.1.IS IS 11srn·Ftw ALL: OlHlt<·Potr-;ts.---------------------------

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

: --·-·---· --------· -·--··-



- - - - __,_,_,_ - - - - - - - - - - ·- - --- ____ __ 
0 V N 

----, 

L f X • 
- a.I li:ilJ -- ED --Gi:ll---•--- :I-~ ----~-t:u 11111 --r-7--e,---i-_ -· 

A Plrnl'RlFTAll't, :-nrt,URE P~f) __ n11CT ___ UF AU'\-; _;_OMl'IITlNG CO~PlilHlJ()N • ll V Iii A F L f X -'-----

i ____ o YNAFLEX l ilA O ]Nr,~5,-..r,c7<CT1 A!5TNG t~O~ 

------------------------------Jt•TFRNAL FnHcE s~ -,..OMl:tJ rs u.,f> $ Tl<ESs · c Ai:Cl'l AT IONS - (car-. n·r--uto 
·-----------------------------------------~-----

---------------'-F owns (1>1111t.n s 1 

-------------------
11 1H1~NB (F~OT-~_!'IU~~S) Slf ~--•--· _______ _ 

----------------------------- :>t1~11ur• s LONGlluOii<ALi 
POINT ELFM Lnc. Rf'Hlt_ lAt-;T JN•JJLA1':F: OIIT•Of-PL ANE 11, UL· 1 •0f 1-'0l}IJLl,S : STl<ESS 

-rvPI:'.-- TYPE 
-------- . MO. ·----------A ii 1 Ac-·-- !i Hr ·A Q - ··---·rt1J fi '(1j·;~--~ E ,JO n; i;·--- 1<E Nil ING----,, cn.1-.,D-j\£ ( f 11; (j) ) I PSJ ----- ----- . ---- --------- --------- --------- --------- --------- ----- ----- --·------ I ---------- I 

-AtlCltlf-- ------•• I 05 
- ----- - --- ·- IIA7o IJ'f q. 3113. 4229. 1., 13 ~----r:oo--r; c·t'l 16.lil : ,51:\lj7--; 

5TH •( : 
>· l t Otl 11117 • IJ7'l. 3!13. '17b3o 1:iH.---~2.IJl' 2.114 16. e 1 : 711bJ 0 : 

( : l 
BENn -r·· t iol'I 75':i • ,,~-A• 2~:,12. IH, J .--.--fHd. 2.11~;-4q t6 .,11 : 125/J • : 

( I ---••e- •-••---• >--·110F ·1142·. ----qq2. t\-~ I• t1056 • 2b'10. 2.il-ll--2.IJll lb 0 Pl : f,4)1. ' STR •C : 
)• 111lf o I I Aft• qp7. 8?1. 7 26 • 184. t • ('10 t.co th .1;i m. 

STH •( 
. -- ->-·11st, I ()11; 11110. 621. 3626. ran. 2 .114 2.44 Hi.Ill 5!I511'. 

( 

I EENO -• C --- · 1 t 'it-r- 703~ %3. 6\4. il\36. 1 ilSi?. • 2.114 2 • 1111 

-1 
( 

>-tP.iF Ao4. 401. 1435. 4235. 1101. 2.44 2.44 

16. fl I 57q3. 

16.Bl 60 I.!• 
1 STR •( I 
l -· - -- >•··115F.T 764~ .ilfll" • lf .55. 3117 2 • uH. 1.00 i.co t 6 • I! I 3122. 
i STff •( 

·,i ... --->• ·1 J5F .?. 712~ ~p 7. 14.55. ?67(. Jjb() • t.ou 1 .c 0 i 

l ca STQ •C ... 
-.;-n'JF • i ,s,-,q. att. 11135. 18115 • 11503. l.ttu 1.c11 

u,.e 1 32 _!I• 

16 •"· I . 362?.. 
: STR •C ! ------ - )•- 120N- 617'~ 11n;. 1ns. I r,11 • St>'Hi • 2.1111 2. ,rQ' 
I 
I ( 
i 

BENO •C ···1201-f I 3T~ 1,1,3. 5U'lfo ns. 3lll5o 2 .-11·4 2.1111 

: 
l 6 • A J . 77900 

16.8[ . , CJCJt;. 

-I 

( 

>• l20f ?. J5. 706. 6013. 322. 1236. i'.44 2.1111 
STH oo( 

: 
16.Rt : 8021. 

: 
75 tr p,--- - --·-:-- • .-- I 25 - j! .J6. 7CO. f>OT3o I tllffo 360. 2-.-44 2.1111 1 b • I! l : 11002. 

I 
-JJR-1>r-·------ .... 1?5 -----------3114 • --·--1,2<1-; bll • CJ,?7. E>Ot?.. ?. .-1111 2.1111 I 'i • ii l I 7~ .... 

5TH •( 
,-.-,- t'5. t 31111. 6?.?. 3fi0o 3n5. 11130. 1.00 1.cu I fl• li 1 I 297!. 

STR •( : 
-------·-·-- ->· 130 ·-··- -·-· J'l"i. -- -- f;f: Fi; -- 360. l fill• c!''l54. 1.-00- 1 .co I ti. 6 t . 11 7{) • 

STR •( : 
-- >- t 30., '' - 3'15. ---s'S'i.; :Sn0 0 1 ·tro- • I &50 • 1 .-00----1-.ctt l ti • I! l : 121 ... 

5TH • ( : 
>--.---r:J er. 2 5IJ/ • soi. 3fio. B 1 • 31?.lle l • OC, 1.00 I fl. e 1 i ?.2Q'J. 

I' 
STR •( 

-- - ---- --->- -130 • 3 -- - ----- JIJ/1 • --------42q ~-- ,:;-o • 36 • 111 e7·;- --1.no-r-;-m1 
. . 

l 6 • I\ I . '.'5Q2,. 
STR •C : 

-- >• ·ns - --- -- J50.------3110.-----'"3b0-o 119. bl'16-. .-c-o---i.r-o 16.PI : un:;,, 

------.. "----------- ---·--- ---------------------------'----------------------------------------

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



0 y t. L E x • ---··---·----

t---~~~~FUX 

- EJ c::J ~ ;7 r·::·-
~ -,. ·-·:1 r,-~,m 

~ r~r- " ......... r··---, 1111 ,r~.illB r---".: 
~~ ·---- ____ : ---··- - l ·: 

A PRnpij {fTAPV S1)f f•,1A;.'t PtHlllt1CT n~--~!P- _;Q_!1P~TJ~(i._Cf:11Pfl_l<~JO, • 0 y "' A F L E )( 

LIIAOlMi • :,HOCK LOAOH•G 11:0. ? PAGE i?9 

--------------------------------- ···-1 N TER'l AL-Fnr.cE s ;-·;..,p11: NT:,- AtJn ·s r" Es s -c Al cul AT 1 iJNs ·Tcrf~ r 1°NuE'.o> 

_-, __ --, __ 

----

w 

---- ---~ -- --- ---·· ---.. ----------~-~~~-'."'.'.~~~ -~~~-:-~ ~ ~-~~.:--~~~-~:_----: ~-~ ------------------------------------------
SIF ______________ FOPCE/i (PnuMnS) HO•lfNTS (FOOT-POIINllS) 

••••-~---•••••••••• ••••••••••-•~---•••••~~---••• ·•••••••••••• SECJJON : lOt.GJT~OINAL: 
_ __PO INT _F LF 11 

TYPt TYPE 
LOC. 
NO. - AXIAL 

Rf-:Sltl_TAJ-;T Jti•l'LAl,E l_lUT•OF•l'LANE JII: OIIT•OF MOOUl.,S I STRESS : 
Sl• f:All -- ---t111,1sfci1_J ___ HEr-OJNG -- Bf ND ING ----P0tlE ___ FCiifE-(TN(3) ) I PSI~-----,-------·---

------ ----·- •-••••--• ••-•••••• ••-••-••• ••••••-•• •••••-•-• ••••- ••-•• •••••••• : •••••••••• I 
---- -- --------· >• l V;, 

•! 
3;0 • - ---------- 31,0 .-------t1 c,; ---- -i 1111 ;·---, ·; oo--i :co 1 ;_,-;at s 4 .n 5-,----------"'-------

~T~ 

STR --------·· 
STR --------
STfl 

Sfl,I --------
SfR -------·· 

STk 

>• l Vi• l 
•C 

)• 135.2 
•C 

>• l3S.:, 
·< 

>• 140 
·< 

~41l. 

3•n, 27t.. 

355. ?Ho 

35A, 227 • 

3,;2 • 2411 • 

>
-c 

140.t 31,&, 279. 

>•. lllOo? ______ 370. 3110 

•C 

. ' 
3h0. 4~. 7532. 1.00 1.co lh.8J I 5027, : ·------

3t.6.----·-·10, 752&. 1.00 l .co 

3~0. 93. 7635. f;oo 1.co 

360. 117, 71.10b, t,00 l.C() 

360. 4?. I 61339. 1-;oo 1.co 
360. 1711. 595&. r~o-o I.co 

H>o8l 

l t- ;~ t 

16~81 

n,;111 

n,;;-TI 

5379-.

sas1. 

5"2911 • 

7flf8 Ci• -----------1 

I. 

->--~,---::,u-;,c-.--=3,-------.3;.7,:4:--.----:3C-•'5.--C7c="'.-----=-~-c-, .,,-A--
.)t,\J. 

__ 3_0_11. 4H4. 1.00 I.Co ~ 

42"6"2. 

me. 
5 TR·< 

---~ . - ->- 145 3H: lliS. 
STR •( 

•4·1;2. -...------- -- . - . -----------°' )• 145.l 31\tl • 

~ STR •( 
-->--11.1s.2 'Jlfo • t.7fA • 

STR •( 
>• l4'Jo3 -----3qq-_- {48. 

STR •C 
73R pr·---· -- 1so-------------·3qq. ------~11a. 

1firPl I,O" ITii, m. 
1 ___ STR .. ( 
i --~->-· 1ssN-
1 ( 

257". 71!11. 

1 -------·aEND -c--- 1 ss,..-·- ----- 647. -------·-s 11. 

-I c 
5-1·55F 67"0". 1fITTl". 

' STR •( 

3i,o. 1.131. 3-35 l. r•--,ro-----r.co 
lt-0. 60. ?tl,3. 1·;00 1. ccr 

3,,0. 52""2". 2"b"1 q • 1.00 I .Cl1 

36"0. 9117. 4490, r.oo 1.00 

360. r11as. 5q 2 7 ;--"2-~-11 a---;r,a-a 

3"60. 

53q. 

·a6aa-. ---r1~•.----4qa3. 

1)q"2f. t 2 7 '1. 

·r;q 21. 1Hl8, 

rTH, f3TU, "6521.1. 

z-;-ini r.znr 
2, I.IIJ r.n 

?.aa--2.·44 

2--;-a-lJ z.1nr 

~ 

fo."TI 

n,;n 

fo.lfl 

n,-;n 

tr.TI 

T"6"";lrt 

n-;in 

16 1 8I l 

"l11"T1-,--: 
a 

11,3~ i 
I 

f'12 ... 

3?9"2. 

9,?Sr;-n, 

9?.15 • • • 

t.JTS"fi-,----. 

906--q-.--• • 
I 

37()·,. 

·1 ------ >• ISSF.l ---- ~121 • -- -4/i s-;-------- --n a. sqo;-----·aq11a.- ------, .oo-i-;co ' 10;1rr--,--~3s6 o. 
STR 

STR 

STR 

-c 
··>• t'iSF.? 

•( 
>• 1 '55F;J 

•C 
)• f~~N

( 

R£~0 •C l~OM 

-----•----

72t. qll5.· 178~- ------ 82(~ -

H1i, l.lcrll". n·a. "f(>f 4. 

. A ;,i, • ----- -- 11•n .----------17 8 .- ---?42P; -

·····735. ------··1,?1~ 47 l. ?333. 

3347. 

1732. 

1 • oo-r;r, u---n,-;1Ji--r 
: 

r;o u--r;-ci; Tn.1fl 

4q5 ·.-------- ?. • 411--·2. ,ra---n,--; !'1-- J 

: 

i?ll63~---

Tl>VS. 

J21n1. 

JAE>;------· 2.a11--2-;u---n,-;1i-i--:----3r11cr, 

------•----------------- __________________ 1--411 _____ .__. __ ~ 



I' I I l I ~. I II ·! ; 

I 
~ r ~ 

{ I •• ~ 
~ 

·~ 
,\i\ 
' -.. - ·; I 

..... . .. . - ... \o ~ 
< ~ 

1-,. 
z _.,, 

I • . . . . . . . . ~ . ,.. C: ,n I 1:1" -.aP 

I~ 
::::JJ 

-l[--
~ 

co ~ 
~ w ~ l:Xl ,- ..... 
~ ...I (.!) V: 

;;:. 
I ... 0 
I 
I C 

Ii .. - .. .. 
z 

• 
I 

zcn I,- ,... -~ ~~ -~ ·~ I c:. o~!'g ~ ...,. -' I • . ·~c . . 
I] 

I ,- :;;; I ~ ~ • 
ug :l [ 

~ 
en :C I 

~ i 
I 

IJ 
z I t;;:.: ~ I ~ C:, I 

[ r 
. 

[ .... ,.... :~c ii . ... b 

~ 
.. loo ... 

~ ~ ia. °' p -C ,t "' '1. - I W I ·.q I"' 

I~ wt ' .... : . i= I ,.q 

I r. 
~ 

t 
C. ' ', "'-, I ~ • :• 
1 • .-' C • ..-Ci_t IN 

i. [ [ V 1 wi I 

I :,:, :-,-, 
z _, 

N <C, 

'~ I I 
I 

r;q .... z 
I . =:i: C I ...I <.:> , . . 

;~ • 
a.' - I 0... 4 .l) ,0 ~ 

I 
:c : ,0 - ' I,_ <t:J tw1 ,"1 ,., 

~ 
,... 1\1 

=! t < •~o "" 
,,... ,., 

r. 
C ,., _, . ., I C' 4. ... 

[ 1! .:: I I '.w 

l u z I ... ::c 

1•·! 
_, I =, 

1~ < 0 c;:•j 
u a. 

' 
.._,,i.:, . . • . . 

<r. ... z z ,... - ... 0-
~: :n = ... ... rr. , ... "' ~ 

~ 
:::l ,.,. ;.i.: :::: -1.C .., lC ·o r- ~ 

11 
: :u 1' .... c.. z "' - [ ... l~ .... I ·i,.: 

u er. z .:::; - lcr., c,: 
_, 

C C I 
,- I C I I z z ~· !~ < ~ 

,_ . . . 
,ra Cl. T 'c - :,- a- 0-

i~ "' C 
,_ ... ... : ... ... t;; oc ...., ,- .... - ,.,, .r .l) '..o \o II' 

.4 '.:) ;: 

I. I. 
.. d .i.: :'= I 
"?'. C ,.. ... I ... ... C I I 

1• 
~ :l" I 
:r: .. I ,, 

~I f I 

• "" ·• . . . . . . 
~ ~· -· < :% ..s:, ·= ,.. = 0 C' l::r "" < Ck fl ,- C '\I "' a, .,. C c ti" A. ... C:· ...i"'- ..c a- ,a a, .:; \I" 

r. 
,_ ... ,~ :.,. ... I =:1: 

I l - ' =I V, ;r.: 
::i. _, 

' c, w 
~ .., I, ll.! :Z:, 
C: z I --1 i :r :z: I I I 

a. w I ::; i ' 
. l • ,. . ·• . . . 

111 
... ' ...I Ir C: ,... N ~ rr .,. -.. z I, u ... ,.. t'\J 

[ 
er. .., 

I ' ::r ... ... "' ·t\, ~ ~ CC, 

C ,,. I I I ... .. I I I I 

! I 
I 

1I I ,.. i . . ,: ;;: 14. ..., u •IC' N II' v-. 11• C u, 
C·CI..£· ..c ,c .,c r ..c ... "' ~ "' ...J _,J z .... ,... ... -

•·: ' ' I .. I I ,., ,., 
"' 

,., • ·• ._._ _, -i--- ... ....., -,,. • I , • ! • I : . : • :~ ! 
'..j I 0 C :i: ' b et=\ 0: i I 0: 
·I.a. rw I Z ... := ,-, 1-: I ,.. ... WCI. I W ..:,. V) I UJ v,; O'l i i "' 

I 
C :: ...J • IC 

I i i ,• ~ ... f I Ci:.. l 0 
I I I 

,-: 

I 

IX I-
zw . ' X 

~ 
:::: ?-

- Q. . ; u Q: 
C • t, :z w r,J I 
!l.. _,. ! r ! I I 

~ 
-~ ---,•-



~ ~ ··, , .. ·.~ 

- -

r-, Ir~ • -,4 ~~ ,;1 ~ m---C:~~:l---lllil -- -- li:J;@L --c:7- - --, ____ _,---,___ -
--- __ _f) __ y N L I: lC • _____ A_PRnPlilfT/l_f!Y_~S~t!':!_i~~,!~ _!'_1-·r1_!)P~!_UF At:!__ ---~_!:>_l.!__1_!_~~---_f_C_kPl)RATJr.N • 0 Y NA FL Ell 

LOAOIHG • SHOC~LOAOl~6 NU. 2 P.AGf 3J t OYNAFLEX 

-- ---~~~.~-~-~~-~--------~-----~-~-~-:-~-:-~~.~-------------------------------------------

---- ~--~ * ~--~-~-~-·--~--•-__ !'_ ! * * * ------------------------------------
* * * 0 I &PLAC!:•tf- NTS ANO ROTA TtflN_:;_11 ______________________________ _ 

* ---------------------------. 
-------- - ----- ' ___ .. ---- * 

.. * .. .. .. * .. * .. .. .. * .. * * * 
DPL ,-,;; ATIJRY -NtiTF.S: 

--------------------------------v AL II F S I N P AP FN T;-;-H:-;[c-:;S:-::E:-a5;--:A~R:-=[:--:-A-C-=c-=E-:--l-:::F.-:::R--:-A-=T--I---=o-:--N--=s--,-c-=-1 ,-N-P Ek SEC ONO 5 CJ U A kf D ) 

POINT ELEMENT L nr: • 
f,1(1. 

0 15Pl, ACE M ~NT S ( INC I-' ES ) _ __ _ ____ ___ IIO T_A_;T_I_O_N_S--'('---0-"E_G_R_E_E_S_)_A_H_O_U_T ____________ _ 

------------------------------------- ------------------------------------OESJGNATION OESJGNATJON )' y l X UIS y AX JS l AXIS ------ -----------
----------- ----------- --------- --------· --------- ·------- ·····---
Af'ICHO~ -- 105 .coo .noo .ooo .ocu 

3TR Af-,;·i• T • T:ol C. o) r ~-
.0'10 .ooo 

> .. 110N .oo3 _____ .011 .ooo .--------•-"-~_5 ________ _ 
--c -------,1.3) (t,~~l C.til 

.008 ,050 

R[~O •C llOM ____ .coq ---~•033 _____ .ooa -.lb7 C - . - (I.I• t) 10 ~ 5) (2. 2) __________________ _ .o;,3 .010 

>• 1 IOF 0 0?11 ----~•01.15~----.-•0'11 
-~t~HGA't-;;- H~CJ) f'3"~4} llO~-a,-----------------

.270 .en& .123 

>• IIOF.t .15f, ----~•oqc; _____ 0 310 
---- SH A I Gt-n ·- • ( ----- - -- 0 oc • 4) 1l ~ "i) ( 3 l • n·-------------------• 301! .(1'311 0 154 

>• 11 SN • 301 _____ • 045 .---- • 5qa ______________ _ 
------------- ------ < -----------------n q6 .11 n. s1 rrs2. s1 

f!fNI) •( t t5H .32t,~----•05CJ_~---r- .b2'l 
or;:71 ( fF~1'-J ll i;T. 21-------------------

• ?76 .. s .1eu 

.042 .1s1 

.047 • l 211 

>• l l 5F • 3?.5 _____ 00711______ .n:HI 
------ ~--sytHIGHT •f -·-- ------c2,r.11 (21;;,~ qt,3.11) 

.Ol'5 .ct.1 .109 

>• 115F.t .?91 ____ .J;>I ____ 0 fdA _______ .11211 
STRAIGHT -r -- ---rin.11 -ns.1r (tb3.5) -----------

.086 .063 

>- USF.? .211b .11q, ___ __,.,.t-36 .025 
ITTGHT -c cr;i-tl~ll) (311-;71 (163.5 

.1 ?4 .059 

>• l l 'JF. ~ .207 ____ .(11\4 .1,3P. 
·S'TRAIGHT---c ---- --- . (7C.o)- (2'l;T1--•-(tf,J.'5)·------------=-------------------

.N,O .,11 .044 -----
>• !?ON 0 247 ____ .025 ____ .b]/1 

--------- c- ·----------c I q. 21- c 11. Jr n 63. s ,-----
.oe2 .?.50 .046 

··----
BEND •C l?Ot-1 .271 .fll I ___ _, .1,1111 

IS-~T 7~-'11 ( J{,11. 5)·---------------,-----------------
.tel .351 o02b 

·--·--·• 
120! _____ -· _ -- ( i: ~~) -------c ~~~ 1-·---(l ;,~~~) ---______ ._1_1_11 ___ ~-----

1 i?'i • 21' I, • (105 • I, fl J 
BRANCH p~--:-sTRAIGHT -c>• -- · • l l 4 

• 3111\ .012 

,419 .ooR 
f 17 .I!) .. ------- ('l. CJ)---- ( H,q. q) -

BRANCH f'T 0 125 .2R~ .oo~ .61!3 .11u .419 .ooe 
-----------------------------

·--·-------------------•-- --·-----·---··-----·- -----------------'I•,___ _____ ____,._ l----- -------- --- - - - - . - - - - -----



- - - - ...... - - - - ~ .. - - - ..... iiil ·- - .. 
~ PWr>!!'!~\AQ! S;l~T~~~WOfl~~-T __ \~~-~?: ;-~~p!,~-JNr,~pr~~~-~-;~;-~-c~-X-n--,~•------~---e-

n Y N L E X • 

t {)YHAFLEc.X LnAf,tuG • sRor1< triAofNr, ,m. 2 

------------------------------0 I Sl-'I ACE'-F. iHS --Alii-(f·1rnTA TI m;S CCONl 11,LI: O 

---------------------------······-·--· --------------------------------------------'---------------
0l5PLACEl-li:~ITS (Jt,,Cl-11:Sl WIITATlO~S (OEG!.EfS) ABOUT 

--Pni~•T F.l ff.if~, T L OC. ------------------------------------- ------------------------------------OtSif.NATION OFSJGNATJ(lN N() 0 X y l X OIS y HIS Z A><IS ------ -----·----- ,. _____ 
----------· ----------- --- --------- --------- --------- -------- -----·-- --------
l:tRA•ICH PT• ... 125 .?8& o (l()'l .&113 • 114 .,qq ,008 

STRAJl,liT- .. ( -----------,I 7 • e) ( ':t-. q-, fjf,q ;q) 
>• 125.t .2"~ .003 .922 • lOtl 0 4A7 .004 

STRAIGHT •C Cl '(;fi) 0.11) < fiib-~9} 
>- 130 .?llh .0(10 1.234 • 1 Ci? .Sc'8 .ooa - STRAIGHT- .. ( ·------- - -·--

(17 .A) c;·i•> (12:s.q} 
>• 130.1 0 ?P& .003 1.101, .094 .s11s .oot 

STRAIGHr- .. r--··· - (17.11) (u~il rn r.s1 
>• 130.2 • 2 ;t(, .on~ ? , I IHI .of7 • '5~?. .oo, 

SiRTlGlll .. C { p ~Cl) <t-.l) c ff;o-;1 
)'" t"!0.3 .i?Pf, .oo;:i ?.6"H .07q .4fi4 .002 

- ST:?AIGHT•C --------- ·r11.q1 3.CJ) (lA8~8 
>• t!S 0 2Rh .ooo 3.019 .on .37q .002 

-- -- s r R A I G Hr·-;; c· --- - Ct7~G] C-~l)) ?OIi .5l 
>• I :its. S .21'1, .001 3.3C7 .Of:,f, .279 .oot 

T,lA(GHf •l c rr;<i "ll"./,) c;,os;1 
>• 13'5.c' .;;,p.f, .no;, ~. IIP II .r.sq .11\4 .ooo 

STRA IGHr• c----- p;q- o-;n ( I q II ~-ii 

·: >· L"5o3 .2flf, .oo;, 3 • 'i3q .0511 .1113 .001 
! 

-.;. : . STRA IGHr • c ··----- - ( t7 ... ) Cr;;·o I C 180 ~-5 
I >· 1'10 • 2 pf, .ooo 3 • 1170 .04q .2r.o .oo3 

Ti<.-Y1•,. I •C t fi3""";C;) r.111 CI ,3;0 
) 00 1110.1 • ;>Afi .ooa 3.?f,7 o0ll5 .302 .0011 

------·-srRAlGHT~-c-··-·-· --- tfl.O (I!";? Ct7&.'1 
>• 1uo.2 0 2Afi .001 i? • '142 .043 0 llO] .002 

TRAIGHr-·•T ftR" 0 0J l 1?;ft J ( 11111.J 
>• 140.3 .i?l:lb .no,., 2 • 5 I II .043 0 lll\b .001 

STRAIGHT oo( (I~. 11 I ( >}. fi _) c rqr;;o 
>- 1 Q';i 0 i?P6 .ooo ?.011 .0115 • Silt .010 

TRA JGI-IT-• c ·--·- 111.n ;u 0 qa-;Sl 
>• 1as.1 .21'1, • !lt I I • 'i I 7 .041! .561 .014 

STRAI~Hy-.(------- l I!• n) JO;k) (lH.5) 
) 00 l 115 0 ? .?.r<'5 .02;;, 1.020 .052 0 5115 .ooq 

JrKiGffT.i" rn.o, t I 7 0 n) (114;"9 
>· 14r;.3 .?Ii':- .n2r; • 'i')n .057 0 ll'lO .oos 

STRAtGHT ·-c·- --- f 111.0 C-t f. ;7) (130.11 
tlRANCH PT 0 -- ISO 0 2A5 .012 • I ll 'i .1163 .H2 .02E, ··-------• ------ ---- --r 1R .ol (R~n (t?0.1) 
!!RANCH PT 0 •• l '50 .2A5 • o I?. olfl5 .OE:3 _3q2 .02& 

STJ,IAIGHl •l ( 1 (<~ ()) ( ,,;;11 J ( I r'O ;1 
>• 1')'5N .n1 .012 • 1 f,f, .otio • 3,>5 .033 -··r·- -------- rt P .n CE.l;rq ·1?.o;r 

f!ENO •C 15511 • i:1111) .010 • 1 Ii 1 .035 .271 0063 
------- - - C --- ----- ------c I Cj • f.) <) ~ ?) 12\ ;11 

>• l'1'iF .?.qO .ooq 0 1&0 .O\Q .1112 ol2b 

) 



11<-- c··-:--:::"l ~ r;-•-, £7':;';,] f ···r--_ -·--·-1 
- .,_,_.~... ..._., ......... . llaiiWil ... .__ ; ' 

I.! 
r,;-:-···, 
~ . c::::J-· c:J---IJil---~lJ---·c:-7· ----- ---i ------i--

---·-· --- U_Y N L E X • . A Pi-lnP~UTAI<_! s•~FT>IARf Pknn_uc!_Q.~~-!L!~ .l~HPLJT_!~~--f_Q~_P_QRATIIJN - D y" AF LE ll 

t---~~iAFLEX 
L('JAhlt--!G • :iHf1CK LOAOINr. t10. 2 PAGf. 33 

------------------------------OTSPLAC[MENTS H10-·ROTAT IONS (CONffN(iFO) 

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

OISPLAC:Et-it-.NTS (It-.CH[S) --···••-·-
po 1 Mr E 1..-E~,-1 ~---Nc,-T----L..,.O...,.c-.---_-_-_-_--:------ ·---- · · - - - - - - - - - - - - - - - - -

-------------------------------------
RIIT6TTl1NS tnEGREfS) AHOUT 

----------------------------·-------OfSIG~ATION OESIGNATION ~Q. X y z X AXIS y i'llllS l AXIS 

---·------- ----------- --------- -------- -------- --------
>• 155F 0 ?90 . .noq ____ .11,0 •.• -

STRAIGHT•( ------- ·c;n.q) ________ ··11,,.9) Cf22.5) 
.OIQ .1112 • l 2fo 

>• l'i'iF.1 -,,e .0?5,_ ___ -.----•lbO •--~ --
5friA(r,j:i7-.;-( ----- ·- (311~2) (31i·:5) ( 12?-.ii) 

. n;,11 .Of,Q ,128 

l'i'iF ,?. • 11,2 ____ .n_11;, ______ .11,n 
(42.tl (II~.?) (l??.11) 

>• 
snurr.uy -c 

,0,11 .OnO '-131 

.2'i? ___ • 050 ___ o lbO 
( 113 • q) - -- ( II 11 • 0) ( i ?, ? • 3) 

)• 

STQAJfiliT •( 
1'55F.3 .oot. .OA2 • 133 

H,O"l .tll'i-.-----,•''~7_,_ ___ .16(1 • --
ffi ;,q (3()~9) ff??-.2) 

>-
( 

.o:n .MO , I 3fi 

.1&11 .o?q ____ .155 
(~R.7) ___ -(2i.tl) Cttll.h) 

0Et.0 •C 
( 

1 f,QM .oeq .0113 .135 

.140 .O?? ____ 0 131! 
c-n.t-) ------Ctl'.3) <1os.3l-

>-
IUGJO •( 

1 f.1 ,na .079 ,130 

.r.q3 .------, .02;,~---~ .011q •• - • 
(;)2 ~3) f,f-:"1> (f,7 .6) 

>· 1'1? 
STRATt.Hr-;;T 

.l~Q .079 .129 

.!':33 ---- .02?~---- .021 • ---
(7 • ll) ( 111. 3) (I<;. q ,-----------------,----

') .. 165"1 .13? .071 • 1t 4 

• o If, ----, .01".------ .0011 
<3.5l r1~;6 C3.3> 

>,. I fiSF 0 C0A .0fll\ .oc,o -I 
RENO •C ln5!'1 

( 

.084 .053 ,0&5 

.021 .020 ,o,u 
·-n~rri;-~ cT;n n-.-3 c--;·r..---------------

110 .<'00 _____ .noo _____ .ocn 
------··------ ( .OJ - ( .01- ( .OJ ________________ _ 

12s .<'116 _____ .oos ____ ..,. .n113 
STRAIGHT -c· -------c11.e• (5."J C"tt,q·.q)· 

AtlClil'JR 

liHANCH PT 0 

,<'CO .ono .ooo 

.tu .1119 ,008 
. --." 

--
175 .?At, .ooo ____ -r- .s110 

p--; E J r--;o) (l-q2; P -.-----------------------
Tr:RMINAL • l l 11 ,1119 .ou, 

tHUNCH PT. • .. 150 .i'R5 _____ .OJ? ____ _, .1115 
--- ....... ------sTRAlGHY-"•( ----- -----···-c111 .n) (II.OJ J?o.n 

,063 ,3'l2 ,026 

TERMINAL -- 11\0 .2115 .ooo .1?0 .01,3 .392 ,034 

---~-",_ 

---·--

----------------- - - '. 

--------- ... •---- -- -------l t-------~----1-t----
---- -------- -----J---11-----------ll---l _____________ l _______________ ~-------------•--



- - -• 0 V N 

- ----··;·;~--1 - Cl ·c:;;:J -tZ.li 
L E )( - ~ 'I- • ::J· Dik,i !~1-~~-~-:a-=:..--~-

A PIH1PPIF.TAkY snq1IAQE PV.0l\llCT OF _A._l!_L :tl':'.PIJ_!}_Nli_fllRPfltOTJ(JN - 0 ., " A F L E )( -'-'-----

j ovr1ArCo t,flAliltJf; • SHOCi< LOA(lfNr, tlO. l A-C q 

------------------------------GE'-t lhl NIITf:S-FOH-l If tS-[IJAO I ••Hi -----------------------------------------------

·------------------~----------"(tl THF ~Pl"t:JFTr,ATIO"'S FIi~ THf Sl·rnC1CTOAll'tt-JC[iiOING-SPECll<l.lif7lfff'RPoLATION ROLES Al'PEAR IN 
THf EOITFO PJPl •IG Sy'HfH _DESCk!J"'Tl__(11i,_ 

________ B > __ T Hf . GL OH n __ c r, ,1r ONE N TS OF !.~LJ!.~_rc K Ii A_V.=.E_R.=.E_f' __ N_A_s_s_l_: M_E_o_r-'o'-----'"--c--T_J:;_t-._t:....•F.::... P_c:.,E_N.::...r.::.E_,.....:.T-=L--"'---------------'--~~--

< l > THE ARSOLUTE VALUE nF THf kESPONSE QUANTITIES ASSOCIATE~ hlTH EACH FU~DAHENTAL. ~OOE HAVE 
-· ------ "' liEE~J cnm• I /\IF D. us i ,..-;- T •IF. ct.:nsrcv· SPACE r, -FRf GiJF.f~ey--·ccsn-t--.i:THrITT. 

~Ol)FS WJTHTN 10 PERcENT OF EACH (ll~ER ARE OIR(CTLV su~"EO AND THE~ co~eJt.fO ~IT~ lHE 
--------------~['1AtNPH; ·,..nrHL IHJMJTITil:S IIY SliS • 

* * * • • * * • • • * * * • * • * * * * * * • * • 

* * ------·-* FMCE'S-A~m-l'fOff('-,,ifS-UN'iNCFiORS7N'07ffSTR'lTN.,,.,..-*,--------------------------

* -------------------------------------------- * * • 
* * * * * * • * * * • • * * * * • * • • • * * * * - ·-- --------·--·-------

Flll<CES (POIINOS) t'OHEt.TS (FflOT•POUM>S) 
-- L llC. -----·- - ----··----- ----------------------------.. .;•,.;.:;.-•• --------.;.-•• ------------------------------------------tin. l( y l RE3IJLTANT )( y 7 llESUL TAIH --- --------- --------- --------- --------- --------- --------· ------·-- ---·-----ANCHORSI ------- ----- ··---------------··-- ---

105 51. 1 ,,n. 71. l t,5. scs. 99. 3nl. 630. 
--.. ·- --- - ---·- - ·------

!S l10 53. 1 2':i • LB. I q I• 4197. 171. 2?2. 570. 

HESTRAINTSl _._ ________ . 
----· ---- .. - -----• ·-------- -

po o. 7 f,. o. H,. o. o. o. o. 
--~------- -----··------- ·------

ns o. It 9 • o. 11 'l • o. o. o. o. 
I II I) o. 11q. o. 11 q • o. o. o, o. -------·····-----·•- . 
145 o. tos. o. 105. o. o. o. o. 

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

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



.-...._di, 

r-
0 Y N L f It • 

., .. c::J, c::J ~ c::- :--~ m. ~·--c::::::l-----1111-- .,.,_ . .J,. -C:-:r---, __ -, __ 
l,! 

_ A __ Pl-lnP"lFJAqy snFrwA>(~ ~~.,1~uC_T__O_':__~,,~ ~-!l~PUJJM; _ _c_c_1-1F~kATJCN - o ., ~- A F L f: w 

i-----DYNAFI.EX --- ~~~~~~~-=-=~:=~-~~~~~~:.~~: .. ~ 
·- -------- -·;:nRcu,--ANO-M!)"i:tf:tJT',-llls AN(HoJ s· A!l.i1 - l.t- srn" 1 NTS Ctoi\t Jqjf"jj) 

PAGE '35 

----------------------------------------------------------------------------------------EXPLANATnuy NOlES 

--------------------------------(HF-Tii-wTFTi ,c-•• -,-ii-r.ll.,,-t1=E-111-=,.,..,:;-:,ccH-,-,ll-,1-,-.-n~E~L~O~w~A ~ ~-TH{- A cno N s u F T tiE p Ip ING 5 y s TE t1 

-------· . - .. ·---·------- ·---------- nr. THE A~!c1-1nk!'i __ _t,t;1> _RE5rnAit11s. _____ _ 

f!IWC1;5 (PlllHJOS) - ..... ----------·· 

------------------------------------------Lnc. 
111n!·-------:::-:; -----~ X Y Z l<FSIILTANT 

--------- --------- --------- ---------___ !ff STRAIN rs (t:MH I l!l'f.O) -
---·------ -------· --------------·---·--·-

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

~DHE~TS (FOOT•PO~~OSl 

lC Y 7 IH SltL TAIH 

175 (). 11 I• O. lll. o. o. I)• o. 
- ------------· 

_________ t_~o o. tao. o. 1110. o. o. o. o. 

- -·-·-· ·--- --------·-- -----

.. ------- ---- --· 

~ --·--·--··- -- - - --- ·----·-----------------------------------------------------------------------
I 

--"" 
-------------.----

-----•-- -- -------•-·- --------------------------------------------------------------------'------

---------------- -· 

-----

-----------·- -· 

. •-·----- - ----- ------------------·--'---l ________ '--'9--------------- ------------...-----!J---l~--~------



·i 

- .. -.-----
0 V N L 

.. 
E X • 

--· - - - - .!! .. { .. .... - - ' .... !-
1-:iP~n~~~AQ~~~T'~~;::l:~~~~~-,~~n:P~J-t~-G'=~~~-~N-~~~-x-;-;-c·•---,--, 

i D 'ffiA.F'L(t LnAIII;~G • r;k()CK Ll1AOING----rro-;---i t, 

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

* * * * * * * * * * * * * * * * * * * * • * * • * • * ---·--·-·-
* * 
* JNTFRNAL pnRCES, HnNE~TS ANO STRfSS CALCULATIO~S * 
. ·-----------------·---------------~-~-=-=-~-=-=-~-=-=-~-~-=-=--.::...._-_--_-~.-----------------------------------
* ---- * ·----------- --·---- -----------
* * * * * * * * * * • * * * • * * * * * * • • * * * • 

·-·-·---·--·-- --·--·-------------J (, 37,--------1,o/f/---------
THE HAICJHl.lt-1 SJ~l::RS OF 1672. OCCURS AT POINT 150 /f(iVJ.SJi 9""(/ Pe,~y L~t/J''Sll'. 7P~/le 0.!_/1,H,,e 

"7-81!0 
EXPLANATORY ~n,~s: -------- --------------------------------------------------------------------
-----------------

_.________ --rn THf F'(]J;(;f5 A,.,O-HfHl[tff3'--sHml~I RE[OW ARc.w'TTH7iEFER'ENCc7t1 me ELEMtliil LOCAL ll,US, 

[).) Tkf STRITSF.ss1rr11m Rf.LOW ARE CALCULATED IN ACCOIWAf.lCE iiITH IRE 
ANSI ~~l,1 • lq77 ··-------·-p1PtllG CODE- (INr.LlJfTT"lr.-Al.---c-M'·n,o·nmrr-uPCTH£S1 _______________________________ _ 

C n-A- C-UJ · FClL:l.rtt.ft>{;---r-sT~tS~rvu-urnirrrcnFS-TilE"rnTTtroff7ITin::SS F 01< TH 15 CO/Ill l'-G cor:o 11 I ON• 

(Iii A C •J FIILt.nwJNI, A Sil<ESS vA[OE IIWICAIES A Sil?ESS WIIHIN 10 Pf.I( UNI OF IAE "'AXPOn. 

-------------------·- -· . (,)-THE. CO[IJ··1rn('ill['tn'JrfA·s-[.1EfNtJStTI-Yl\-Tfl'JS-,rnn--YSi • 

-·-,;:.:---·---··'·---·---·---·1n)-·fHE··sTRFSS--1NTFN,tF1C-.\Ttl)T.-F","l'CT·oQS-oFJBl<fVI~Tl:0-1rs-:,·ff--rn---rn:---,--~c,-f.,..An-ll+ItrN"'"G-RD-.· E""thor.-r. ........ ,-... l!H------------
1 . AUTOMAHC411_Y CAL!;lltATF.:0 ANO APPi lEO AT 8ENO'i, ElkOhS, MtlfkS ANO AOMJSSJijlf: TYPfS OF TEES 

·115-sPfT.lf"'Tr.-·irttrTn-Ft11 l f If ll rn·--n>F""i1'1'PUT7Jf.:SC1'1J'1-torOF-Ttl( fl J .- I 1\1; ~I:! TE: 14), li:!F.:IC f N TEil E 0 
STRF:i~ JtlT['l5IFICHFl1·1 FACTORS TAKE l''ffr:£1:E!~r:E OVER [t-TEIH,ALLV CALCIJLATEU \/AU,E.S. 

(If,) THf EXACT SfCTlO~I MOOIILIJS IS USEn IN THI' STHESS CALCIJLATIONS 
---------·· . ·-··--· ·-···---·oNL F s, THE SP f CI F" I r,-p Ip I NG-cnoc- OlrTHl: fJS[ R -f. XPL: I Cl n·v-----------------------__:_ ___ _ 

kfOllEHS OhtEl'wJSF.. IN THI:, ANAI.VSI'- TliE :rn•C/\LLEO fFFECTIVE 
---------------..·1crn111: ns--rs-rrsEtrrTTtrT11r--RP-ANC1rcn,7rrRrrwcEo------------------------------· 

n11TUT Cflt!NF:Cf10NS, rtttSE ARE IOtNTlflfl) ,1IfH 4N ASHRJSK. 
Tllf fXACT -~F.CT lOW l"OO'ILUS--1s-l!SEO-FO!.I-At L--ntHER-1-'tlll\'T~. ______________________ __:_ __ 

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

-------·--·-----------·- -----··· 

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

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

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



.. 113· w ~ ;,7 er~ -J u1I r:--,· ~,·_ r --"1, - 1.ni,m 
~- -- --·- --) r7 

______ J)_ y "'. L E '( --- - ·- ___ A P~{)P_fl up li_Y_ snF T ..,_A,~L!'l_{f'lOUC T !IF AIJ i. ;o,wuTI~G_COi?Pnt-11\TION - l'I y N A f L l lC 

l OYNAFLE• ___ _ LOADING• SHOCK LOADING NO. ~ PAGE 37 

-------------------------------- -------1 ~,, E qii"AC-F'n-Rr.f~Mo1f ·1 f~--,.;;,o- snffsK ·f Ai. c uL At 1 r1Ns·cco"' n tiufo > 

--, - --, __ --

------ ------------------ --- -~-~-~~-~ ~-~~ ~-~.~~-~~~:--~ :~~-~-:~~---- -~ -~-~~-~~-~::.----~~~--.-: :_ _________________________________________ _ 
FClRCES (POIJNOS) 11n~f Nl S (F llllT-f>OllNflS-e..;)::.._ _____ _:s:...:· I:..:.F ___________ --~-------------

--- SECfION I LO~GtTUOINALI ------------------- ------------------------~----POINT FLEM 
-t~p(--TYPE 

LO C • _______ _ RfSl•L l ANT JN•PLMJF. OIIT•flF•PLANf IN [lllT•r.F MrJl)lillJS : SlhF.SS I 
t1f1 0 AXIAL 5HFAR ---iURSJON SE~oI,jr, .. fl[~lJltlG ____ PL~ii.f ___ PiA~E ( fN(3) ) I PSI ____________ _ 

----- ----- --------- --------- --------- --------· ----------i\;•JCHR l or; .. 7t. 111<1. 3,,3. sos. 99. 1.no 1.co ,~.RI 
STR -< 

( 
t!fNO-·•( 

( 

>• ttON 7 I• 

l lOl'l _______ l?.11. 

t IJ 11 • 

q1,. 

>- lMF 1'311.-----ll~. 

!!.~~-
>· 

STR •C 
>• 

( 
Bf.NO • C-

( 

11 CF• 1 

1151< 

1151-C 

125. 

t Oil-~ 

qR • 

>• f'fij'f Sl. 
5TR •( 

---- ··-· ) .. ···11ss:.· .. --------4cf. 
. STR •( 
j ------- >• l15F.;> ______ 4R-;. 

' ~ STR •C 

117 • 

Sq~ 

.69. 

101. 

"Qt. 

lj f,. 

3fd. 

3fll • 

Tf11. 

llll, 

1 Ill• 

111. 

nrn. 
rem. 
nn,-. 

319. 

3?.0. 

~a,. 
'13. 

301. 

32-~. 

~-A, 

346. 

JU,q. 

f,f,. 

181. 

3·12~ 

iJ. ---

11. 

14!:>. 

131. 

n,2. 
18 3~ 

c! • llll c.a11 

t; 114--2;" 4 

2-;·11 ll--2 • 411 

t.oo--l~CO 

2-;-iflf~-;ifli 

2·.-z.-4 2.4li 

2 ;Ifl& 2.44 

r.·u"Cl--i-;c-o 

1--;no--r;·c-o 

- ----5,--;;--n sr--; 3 'ill. 4 J. 1 no. · 3q...--..J,,.,. ~2'1. 1. nu 1.co 
s r w .. , 

>• l?M• 

' -------- -arno • ( . 12011 
( 

5TH 
-BR ·pr-·-

>~nF 
-< 

125 

-13R PT ___ ... -- ... ·1;,5 
~TR•( 

>;;-r.ic;-; 
STR •( 

--·-------- >- 130 
STR •( 

711. . .. ------c17~--

· - ··----- ... Rf,• ------·--···-131, • 

'll(). 

q11. 

- ·35 • 

If?. 

A 'i • 

11q; 

·35 .----------,.,:i. 

1no. 

t q. 

3Tn. 

ns. 

1'39. 

1.19, 

29?.. c! • II a~-;1f1f 

?.qJ. 2.1111---z-.1111 

I c:!6. ?. • !Jlf 2.qq 

31 f, .-------, i,1,;------ · 31. --------2;. ua--z-.a-q 

- --,-1 • 

:n. 

200-;---·31 J .-----2 ,11 a ----z ;-a-ii 

ran. 2os;---1.ou--r.-cu 

3l. · a 2. -- -- - · - ---31.------·--rf>s. - ------·-31 s. - -- 1. 00---1.·oo 

t b. fl l 

16.lll 

u,,P. l 

}f,.f!l 

IT;al 

f6.8l 

fr.111 

Jn.111 

n,;1n 

n,;'81 

n,;n 

f6-;lft 

t1f;1ft 

6.ln 

f,,...-irt 

n,;m 

tc.P.t 

: 

l 
: 

us·o, 

637 • 

f>31, 

573, 

rn. 
7f'40". 

lf6·r.---, 
: 

445, I 
l 

-z-a-r.--, 
I 

~a~:,------·-----
: 

329. ¥ 
: 

t10,.--:-----------

I 
tf1;'"3. 

tf1S'fe 

lr6ce 

118',. 

no. 
2'53. 

I 
>· no.1 l?. ·71. --·-··- - 31~------n2. ------- a1~q. ··-1.no -,-.·co &-~-a-r--: 332,--:-----------

____ s TR • ( ~----rir----,n.------......----~-...---- ----.- I >• ITO'. 2 _q • 101. H • ?. It<. a 2 r,. l • Oo--1 .1-.-o---1~h-.~e-. 1--~:---_,3..,q--z-. --,----------
5 TR-< 

>
STW •C 

l lf1 • ~ 

>• ll5 

lO. 

30. 

·10 • -

A1, ~ · -

l l _--------· 1 &8; -----·--·3f,Q • --- t. 00---1.1;·0---ff,-;·n 

31~ ?5CJ .---·-1111 ~-----·1 ~-oo---r;-cu In.l!.--r 

2acr;---
1 

!ST. 

--------------------------------------------------------------·--·-·:-- . ·- - --· . -- -·- ------·- -· 

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



.. - -.- .. ,. .. 
r-:- - Cl ,: -~r,;;.._~ ... ~ JO cf•--i., ~;, .""c---

,. l'l(OPI' JI: TA"V SOF TWAWt. Pl/11nl!CT __ nF_~~~-•~P.U..~ JlljG __ ~Cl<.!"OIHTIQt,, • I) V N A F L f ll _.i ____ _ 

-~-
D V N L f ¥ • 

t DVNAFlE¥ ·---
1.:JA-tffNG • i;H0Ci< L0A0I"lG NO-.-3 

------------------------------I NTF ijtiAL -F• fccf·s-;-1-10111.:r, TS ·-A~ir1. ST FifSS-CACC l!L AT ( ONs···rc·or;-n-NlTf 

-------------~---------------------------------------
:111r1H•TS (FOflT•f'OltND~) 8If 

---------~-~-~-~-=---=-~-~-~----==--~-~-----------s~E~c~r-r~a~N--=-1-L'O~N~.G~.,~,~u~O~l~N~A~L~,---------
fOltf.f~ (PfltlNO!\) 

------------------- -----------------------------f>OINT flfl• ___ LOC • RE Silt.TANT Jll•PLANf UIJT•llF•PLANE IH OIIT•C!F MOOIJLl!S : STRESS I -,vn - TYPE NO~---- -,.)t IA[ ____ SHEAR Tf)1c--;•,TITN--llf°.;01KG--OElil.1Jt:i,--i'[)N-r-·ffrl\E ( 1Nl3) ) : PS I 

····->;.-13'i -·-· - .. 30 ~ 
STR •C 

-- ~TH_'."()• 135e1 

--- ~-T~ ___ ".'._(>;,;· 135
0 2· 

29. 

iCJ. 

2CJ. 

Jo, 
---~s~r-~?'•Ci~ 135;1 

>• l 1lij 
STR •( 

. >• · 11rn·. l - -------'11; 
STR •( 

-----····---- >•·-1al'J;·2--·--•B~ 
STR •C 

>--ni,>. '5 34. 
STR •C 

----·-· -·-··>-·ras 36. 
STR •C 

------ ... ·-··>•-145·-.1 II~ 
~ STR • ( 

>~~.2 ao. 
STR •C 

---- ---- >• T45~- 42. 
STR •( 

--aR"-Pr- · ·-· · •• · 1 so-------us. 

ITTrPT 
STA•(•• f'-lJ 'lf1i • 

I!&. 

q~. 

55. 

10. 

101. 

q·s. 
·4. 

li'5. 

1n:1. 

lTn. 

rs. 
~ '1. 

roll'. 

n-zr. 

•••-•••-• ••••••••• •••••••-• ••••• ••••• •••--••• I 
' 31. c'5Ge 417; t.OCi I.to 16.8~ 

31. 

:SI• 

:n. 
TI. 

n. 
11. 

:n. 
n. 
31 • 

.n. 

J. 

31. 

Z311. 

155. 

31'5. 

;,:ri,. 

171i. 

R>l. 

TT~. 

rri. 
cnI. 

21T9. 

lfB1I'. 

ll!l'll' • 

263, 

1;J1T. 

119 l • 

11n. 
2°90. 

12~. 

lf47 • 

1f45, 

31! I• 

110 3 • 

lf45 • 

'JR q • 

20-11, 

234. 

31. 

1.00 I.co t b • f! l 

1. tio 1.00 I fi • fl 1 

r;1ro 1.00 n,;n 

1.00 I.to n,;iry 

1 ;oo 1,CO fc.1!l' 

,.oo I .c-rr fo.11'1' 

1.00 1.cn J"l,;TI 

1.00 1,CO n,;n 

l,UO 1.011 n,;-e-r 

1,na 1.ca fo.lfl 

1.00 1.co n, .et Ii 
I 

2-.71 I.I 2,114 rc;in 

2.411 2.114 nr;n 

·-·)•-·15'5N ____ 78o t{Q• 2.51fo TT1. '59. 2.44 2,114 n,;iry 
( 

----aE1-1rr--< ·-··p;r5H ··--- -----·er.·-----Jr,T; 
( 

ST R • ( .. -r.;5F 

ST~---~(>• 15'5F.t 

tn5, 

9'1. -

1t<;. 

---,,r.. 

11'5. 

~
·112 • 

2U7, H,2·. 2.-q11 2.tllf 

cl!o. 21l. l!. Q 4 2, QCI 

1n1r;; ? 1 0.-----1-. oo---i--.ctJ 

--- -->• · I '35F. 2 · ---- · - · q5. ·---an;, ··-----·· 11;,. a10,.-------T~q .-----1-~-ur.-1-;-r.-o 
STR •C 

'fl\'. '611. lr,J. 3'57.. IT<J, r.mr r.cn 

n;--;1l1 

tt.1'"t 

H;.111 

rn;-,n 

~ 

----------: ---,, 
Sl • 

; 
370. ' 
·n3. 
2'0. 

m. 
3Slo 

irn. 

'Jn. 

m. 
3li5. 

'lflfE'. 

nru. 

tfol, 

'JJ"O. 

3'87. 

n-s-... 

1t1'1J. 

~117. 

'.5fj7. 

27li. 

,· . . 

I 
t 
t 
t 

I i; 

t 
I ,, 
I 

I 
f, 
I 
r· y,;.f!i,r.-3' 

STR •C 
----- ·-···'>• 160M 

C 
----aE~m· -r ····1E>oH ·· 

114, -ir.·11. 

--- t 311. ---- --r1,·. 

2. 

CIT~ 

3'1ff,. ~ 

rr-
& .,, • 0' 

r: 
2· 

_ ·"' • 48 • • l 
.... , r.,... c. • -.-.i c; • .,... -~ - • 

q ... 

7Jtf2. 

-----• •-W•-••-••••• • ---•••••-••---•------------------------------

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



~ , •• ,,.J. ... ~ ll::ll ~ ~ ,rr- -·---"" ~ ~ . -~~ . ..i.i_ . Uiiit~ r;::;:;l __ c.::J ____ .. ) DlJ _____ _r:-,__ . --,_ ___ -: - ' 
ll y N L I: II' - A PI-IOPhll:TAIH l-!Jf PIAl-lf. P~nnucr Of AIIT'; ;iJMPIIT ING CCI-IPOliATION - 0 Y N A F L E X 

t ____ ovrJAFLD L'lAOJrl(j ~~kllr.K -[IJADING NO, 3 PAGE 39 

------------------------------1 NTF RN •CFriiicr-: s~--;..11 ... 1:N rs A ~Jr>- s, .. E ss t A'- c11u r 10,~s -u:o;.. r r~iwo-, 
------------------------·-----------------------

________________ F_O_I-ICf 'I ( P'111Nl'l~) l-lOMI: NT S (f llflT •PUIJNflS.::...c-) _______ S_l_F ____ ~~----~--~ 
•••••••:.:-:·•-,-••••••• ••••••••••~••••••••••-~•-•••• •••••••••••.. Sf Cl JON • 1 r,a.,.,,.. •, '-U"'13 I I uo INA[ I 

P'1HH ElfM -----·· LrJC~ 
-TYPE -- TYPf 111(1. ~---- -----

BENO •( - lf-nt-1 
{ 
)• If> l 

FIJ(;tD • ( 
>• lf>l 

STR •( 

QfSUL TANT ll••PLAH OUT•OF•PLANE It. 0111-r.F MQOIILLS STRESS 
AlC U i. SH 1: AR ------f n ~ ~ff rH(- -IH: No ING--- --B ~ N ifJ'iJG--P1 fifE-. -P[A~r-n-n-3~}~)~-J : --.,-:H 

_ .. _______ --------- ' --------- --------- ---------
13A. 

1'13. 

1111. 

7 f, • 97 • 

I I 'I• 

I Ii?.• 

too. 

100. 

~'ill. !Mo 

;_,q4. &2. 

75. '12. 

----------;.>.1111 2.144 lb.I.If 11'12-; 

2. Iii, 2 • ll 14 lb.Al 41 °f: 

f; (fo--1-: co 1&.et 10. 

: 

)• lb'iN . . . 12;_,;-----,43. 100. .24 3 • t 7ii. 2--;Ta 2.4a 1 fl~ e I /Jf2. 
( 

t f,!,11 l 5f>. 10'1. 19H. ~~r,. lit. 2 0 411 2.144 lb.Al • • • 19/i • 3;.>5. l ll • m. 
( 

------------- -- -
)• 

STR •( 
lflSf 

-· -- --------
I 113. 

-i.r:iCHR ___ _ 

--mr--fir 
STR •( 1ERM _____ -

-nR-l'T 

~ERM 
~ 

STR •C 

170 

l ?';, 

i 7 '> 

I '50 

rso 

·-----·-·------ - ·------

-------
tl3. 

o. 
-·-----------· --o. 
---·-··------ o. 

o; 

133. 2?.2. 35-3. 13. 2;-4-14 2 .11 Ii It,• A I 5-Sl. 

13~ 2-2? ·' ti97 • 111. C~<fo r;c-o ff;lf{ 407·. 

fl I • 

fl 1 • 

f4o. 

o. 182. "· 
o. o. o. 
n. 2us. 4. 

2-;111i r.Tli I7117. 
~.G9. o-.--, 

I 
,-1,n-;,; 
,l;,3/. 

- r.n 
1 • rn,--,-;-o n-__e _._s-c, _ o 3 ~21 -=---~-
2. 44--z-; 4 a B:fP :, .-?I l 

8SO l 
1110. o. o. o. r.rro r.c-n !. --• 

- -·---·-- -· ---·----- -------- 6'.S"t'J 

--- ·-----·--·-·---·-

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

·--- ---.-fr---------__ t--,j _________________ l--J----a--111111-cail------- ~~,--------- -



- --- -----
0 Y N L E ll ,. 

at···- - -c:Jl 
._ •1·· . /- - - tlll T--r--.. i- -- W 

QillJ . ~ .... · : -7 tt:'li--.u:l-.C,J Gal-: ___ ., ___ _::;-7_ __ . •-~--~ 
A PR(1PHJI: TAI.IV, SOF T>IARE P~OOt•CT -~~--~-~ ::!~~l'UT 111:C:_ r.U~!'.~.!l~_!C!N • 0 Y r-; A F L E X _; ____ _ ----

j ____ ovmrcn L ::fl m, ~H l1 CI< [ 0 AO I 1Hr7,J er: 

------------------------------
* * * * * * * * * * * * * * * * * . . . . . .-------------------------------'-----
* Ol&PLACEHE~TS ANO AOTATlONS * 
* -------------------------~-~-=--=.::-------------------------------------...;.. ____ _ 
* * ------·-·----- * * •• * • * * * * * ~ * .;:--:.::--:.::------------------------------------~-----_:_ 

------·---··- --·-·· ~ )(PL A~~ f()Ry' .. iilrfTE 5: 

----------------- ( IN PER SECOND 5DUAHfO) VALU~~ IN PAPfNTHE5FS AWE ACCELERATIONS 
OISPLACEMENTS (INCHES) NOTATIONS (OEGREES) ARDUT 

--POINT--·---· --·-- El.f.t1ftJl ··------. tot.-·----~--~~~--;-;;-~~-.;,;--_:-~-;..;;·.;·;.-.;. ......... ;.-;;-.;·;;-.;-;; •••••• ------------------------------------OESIGNATION OESIGNATJON N0 0 
)( y l X AXIS y AX IS Z AXIS 

-----------· 
----------- ---·------- ·-------· --------- -------- ------·- --------
A;~c~oR ... 105 .ooo .ooo .ooo 

~nnTt.HT -c r .<ll c:-n> c .o~-------=-------~ 
.oc;o .ooo ,ooo 

----·-·····-··r~--:.-~oN ·-~~-~>----~;~:{-l .og~>,---------------,CIC4 .ooo .oob 

_!!_~_~o _ _:_~ ---~-IOH •~?!,----~2~~i-) •~~-~.----------------.011 .001 .<'C8 

>• l toF .002 .r,o-s .003 -------~,nrr;nr - c 1 !-;. 11 > 12q." > c,-;-2-Y-_______ _;_ _____ __;_ 
.0111 .003 .014 

>• llOF.1 .rt7 ----~-•003 ______ .021 
-··srRAJr,11r-r ---- · ?ll.4- 30;21 12-s;;:,~---------------

.020 .002 .018 

>• tlSN ___ __,.r:311 _____ .Oo3 ____ .,.•ll39 
.. ·-·-·-·-··---- c--- ··-- ,,t-; n no·. s>- 1s; ,,----------------

• ll I fl .IJ04 .01~ 

~ l}fNO •( JISI~ 0 0H1 .0011 0 011?. 
IHl • 2) ( 3 f7l) (3 a.~--------------.:._ .on .IJ0'5 ,015 

>· tt5F .r.37 _____ _,_.oof, _____ .o42 
-------~·-srRAtG•1r·-c--·--·•· 11f.fi-~ J6-;·"i·J CJJ;a>---------------

o llOq .ooa ,014 

. >• l15F 0 I 0 C30 ______ .Ot? _____ ,OQ2 
-----~-STQAJGHT-•( ···---·-- ~11;;0~ (llfl-;8) (33;Rr---------------

.001 .010 .012 

>• 11sF,;> .on .014 .o4?. ,00?. .ot? .010 
STli lTmn-• 'r.'11. c 11 r.s, n~;r---------------

>• lt'iF.3 .en ____ .01;:, ____ .,..0112 
-------.-sTRAIGHT--( · ...... · · r;,3.3)- ('1'1;1n- • B;1,-------------------

.007 .012 .oos 
.COLI ____ .nos ____ .0112 
rc;.n- Cllq.n- t·n.6>··--------------

)• 120i'J 
··--··-·-···c··· 

.010 ,013 .001 

1?.o"' ,llo3_~----·•ooJ ______ ,0112 
(f.--;"i ~ iirr;, t:Sl~ ot---------------

Bf NO • ( .Ot3 0 0J1t .oos 
1 ?0F .oo3 ____ .doJ ____ .oqJ 

· ·-·· --- co;.11- c31~,.q- c2q.11--------------
>-

STRAIGHT--( 
.015 ,015 .002 

12s .oo3 .003 ____ ,044 
·---··rs,f>J -----·cJL1Jl- 1a2,q1 · --------------

ijRANCH PT, .01s .01', .001 

!HUNCH PT• 1;,s .r.n3 .oo3 .01111 .ell 5 .olf, .001 

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



____ J)_y tl L E X • 

~-··--~·--- ... ' - IIC c:J l;lil ;7_ u-- .~ c::a r--1 ,.,.-·-"\ ~ ~
~---~------ --.i;::,.., 

~r-L--- · --, ____ ---
.. A Ph'OPRTfPRY Sltf"T>IARE: P1<nn11r.r_(!~_~11f, _.;ll!it>lJJ!"JG crup(ll,ATION • 0 V N A F L E X ----

t ___ OHIAFLElC ___ .. -----•-----. ---- --
LIIAOIIIG • SHUCK lllAOING NO. 3 PAGt-: 41 

-----------------------------· -----OJSt>LACEMl:NTS AN!i- RO.T Al JONS (CU~fir-LEO) 

---------------------------
RCIT A TI0~;5 (OEGRHS) ,\llOIJT 

Phl~T 
DESIGNATION 

Elf 11ENT LOC • ~J SPLA~~_MEtqs C 1t,CFf:S) 

------------------------------------- ·-----------------------------------OESJG~ATJON NQ 0 )( y l X AlCIS y /&)(JS 2 AXIS 

----------- ----------- --- --------- ·-------- ----·---- -------- _____ .,. ..... 
tiflANCH PT. -- t~'i 

STkAIGHT •( 
003 . 0 001 ____ .011 1, 

( S • fl j- -·------( H • q) (4 ;,·. 'I) 
• 01 '5 .01& . (] ,. ' 

--------·- ··- ···-·-- >• 12'5 . .J .fr .. 3.-----,..!_f\0? .ll~o •..• ~ 
STRAIGHT -< (!:.7) (,n.?) c,n.n) 

.01 c; .n11 .()02 

. )~ t 30 _______ ,003 .ooo. ---- !0311 .... - • -
STRAl&HT •( (5.7) ( 0 0) (hh.f>) 

.n,c; _017 .oo3 

>· t3o.t .rn3 -----, .001 ____ .039 
----·-··-·-··sr11Air.HT -< ···-·----.,.,.7) ,~1.,0 (RO.?) ______ _ 

.ot5 .ots .oo3 

.Otf, .0111 )• 110.2 .r:r.3,.-----c.c"01)5.~----.•0ll1 
SHIATCiHJ -c cs:-11 (i~7) (65-:'f------------------- .001 

.Otb >- 1 Jn. 3 .oo3 _____ .oo,, _____ .o,,?. 
! --------··----STRAJr.HT •C ·-·· -·------(5.7) (i1;>

0
1,) {1l1.o)·-------------------

.0111 .oo:s 

>• 135 ___ .cn3 _____ .oon ____ .043 
------·- ~--·sna1G.ir·-c - --· c'5.7> ·c.ol ·cs3.1ff 

.oJf, .ot3 .oos 

>• t 35. t .r.rn ____ -.-.oos .0112 • _. _ 
s 1' iaTG i:fT - ( ( s-: 7J r i;-.,. f, ) (I fi: i,} 

.OIi, .012 .oos 

>· 135 • .? ____ .003 .----,- .001 ____ .o~li 
----,-----STRAIGHT"".;.( ·----·--- (';.n) fl)ii~-1') {n'l.'51' _____________ _ .017 .015 ,oot 

-;. 

~ 

>· l35.3 ____ .on3 _____ .001, _____ .,13; 
~-STRAIGhf •( ·---·-· . ('i.6) U,'i~3) Ol,.5) ______________ _ 

>• 1110 .cnJ .ooo~---~·o3'5 . - .. 
'flrATGl-lT -< («i.f-) <.4') cs2;;9 

.017 .017 .004 

.018 .017 .001 

>• 141).l ____ .co3 ______ .001 _____ .l):iq · 
STRAIGHT.•( ---·-- - C5.5) 55;q1 (76.0l _____________ _ .018 .ots .oon -

>• t40.2 .no~ ____ .011 _____ .oq3 
----- .. S T11A I GHT • ( -·. ·-··· ------ ( i;. ll l ( 90 

0
11 • ( f, 5. 7 ..-------------------

.otCf .ot3 .001 

>• 100.J .003 .on~ .oq~ .01CJ .013 .oon 

l 
I 

f 
i 

5""H5TT(;H T • ( f S: 3) ( 61o 3) ( 117. 5-r--------------------
>• ius ____ .co3 _____ .cH)O ____ .n,1a 

STRAIGHT ·-c ----· . n.2· -r.01- (SS~H 
>• 14'5.t ___ .lln3 .onq ____ .•Jllt 

STRAIGHT •C ·rc;.2)·---r,,0.11) '11.qr--
.r.03 _____ -r-r•Olh _____ _,.n35 

r..--:=-i,---------rs-;;TJ ll(itf;;f,) l79~0) _______________ _ )• 10'5.;» 
srnTr.R 

.o;:o 0 0li? .010 

.020 .011 .ooq 

,021 .013 ,003 

f 
1 

.co3 .nt5 _____ .02~ 
--- C'5.cr---·-cqq.c;l H"i.nl· 

.no3 .ooFJ .0211 

>- 14'5.J 
STRAIGHT •C 

IJR01CH PT. -- 150 

0 0i?I • 01 '5 .oos 

.022 .on .012 -- . ----- ··-·- - -.... - -- - ---·--- - ·- - ( 4 • 9) -- ·---··-. ( a 11 • ;,1--··-- ( ll?. • A) --·- -

.nn3..-----.• 1101,~---- 0 024 
--,..---------('7l: 9 [ll 4:? { A 2. /',] 

liRANCH PT. -- t 50 
fff~TGFT - l 

.022 .013 .012 

.nos .no7 _____ .022 
··r;,ci.21------·c11,1.n r:n.ar· 

>• tSSN ------ ---·-··---·--·- ( 
.Oi?I • 0 I I ,012 -

ijfNO •( 1'5511 .co7 .001 .n23 .011 .010 .011 
( - . -·-·c 11r • -C) -·--·-··---( 117 • I! ,------09. A). 

.. 

.. • .. .crH • ooq • 01..5 _______ _:__ ____________________ _ )• tC.<;F .012 .001 .010 

----··•·--- ----------1•--~ ---- ... ..... ·---·----------------~---1--'1--- -------· ...... 1--..-1----J--t:--1-~---.-...__._.. __ --- -



·, 
I 

l 

- - , .. -·---- ·------- - . ., 

I) y N L E lC • 

- -- - -~ .. t3 
A PFHll'Q Jf TAl~Y 

:.-.L:;.~-"~-ti.:JJ-"-~ .:·~-:-ri.~ ~-
s,1Fr-H1•H. PRnOIICT OF AIJl, ;OMPIIT JNli Cf':PP(lkATIP.N • I) 'Y "' A f L f lf 

i ______ _ Ilvi,iFTflt L1lTff{NG • s~ffck LUAOi~r. No. 3 

---------------------------------ll J SPl ACF: hf NT S A "-0--PUT AT J llNS-(CIHiT HiiJfii 

------------------------------------·- ---····-··-·· ·-·---·-------------------------
DISPLACEMENTS (JNChlS) ROTATIONS (OEG~HS) AROIIT 

--prffN°f 
DESIGNATION 

ELE~EN~,.----,-L~O~C~ .• ------------------~-;-~~-:,.-;-;;-.;-~-------------------- -----·------------------------------OFSlGNAT)ON N0 0 
l( y z )( Al(JS y ~XIS l AXIS -•-----------------

----------- ----------- --- -----·--- --------- --------· --·----- -------- --------
>• t S'5F .co11 . ·""q .----- .023 

.. ST RA l G HT • ( - - - ------- ( 11 ll • II ,------- - ( 5 S • 3) ( 4 2 • ?.).----------"------__: 
• Ot?. • oo·, .010 

)• 1~5F.t .no9 .0111 .('1?3 !i ,I{ A n;Hr~- e;r.. 2 > c q·'s. 2 > c 11?:2.--______ ...:....:...:....: _____ _;_;__;__ __ .OC7 .On& ,ooq 

>• t5SF 0 ? .cir ____ .01~ _____ .02s 
·s,qAfGHT -c ·---·- ·-----cs1.n Tnl-~q> r,,.,~:n 

.oca .oos .ocq 

>• t5SF.~ .r1t ____ .Ot3 _____ .0?.3 
---·srPAJGHT -c --------(33.~) c7c,;1i) fi12. l)' ______ __:____:__ _____ .:...__~--

.noR .005 .ooq 

>· t~ON .c11 _____ .on~ _____ .o~J ~nr~-4 r c tr;.,1 t 1f;:, ~"J,,_-----~_:,_------=__;_ 
.010 .005 ,008 

........ ---- BE~-o -~~ __ _!"O""----c;~!~1----~;~~i~,------(:~~~....------------------.0111 .ona .oo9 

------·-··- - --··-FIIGTO _/: __ I_~.! ____ (;~ ~~1----r i~~-:,-----j~~~,----------------.020 0 00ll .oo'I 

• '>" ,~2 .co1, .0011 .013 r,ri I GflT - < <:re. ,o c p:r;-1\11 , 2r.1 ..------------------
.020 .0011 .009 

-,;;-·--------------- --- -·· r >· __ •~-~~ ---i;:~-i----ci~~; · c~~;..-----------------,019 .oo3 .oos 

_._i;I _________ ··--·· ·-- - Hf: r~-- ~ _____ I_~-~~-----(~~ !.1----c1 ~~-:-----c ~~i \---------------.012 .nn?. .ooc; 

)• t'-SF .c.01 .no;, .ooo .nos .001 .0011 
~"Air,R,-," ?~ > 0". 5 I I ;r\---------------

AMl':1-'0R •• t 7r _____ .r,oo _____ .non .nno 
- · c. or -c-. 01 r. o-r---------------

.ooc .ooo .ooo 

tH? ANCH PT• -- 1.,5 .on] _______ .no~ ----- .011£1 
ro;.&1- cn·.-11~ r11;:,~q1---------------. srqA I Gl'r-- C - .... 

• O I 'i .Ot'-> .oo, 

TERMINAL 175 .r:03 .non .oull .015 .ou, .008 --------------------~~,,> c.01 cn·r;ll..---------------
1uuNcH PT. -· I Sil ~---•no3 ____ .oon .02u 

----- ------·srR A tG1-1r- c----- --- - fa• q1- (QQ •? J ( A 2. R ....-------------------
.02?. .,l\ 3 • 0 t c' 

TE~!i IN AL •• 180 .cn3 .oon .0211 .02?. .ol3 .-020 ____ + _________ _ 

··-·---------------

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

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

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



0 V N 

t OYkAFLEll 

L E )( -

.1.a--.1.~- ' 

- iii;;J ct:J ~ &JI ~T-

A .. P.!~n,.,w 1 q.A.~., .: soF_r~~·"f:. . .f !,lr:il)ur, uF Au A. 
--·~ liiLi m .. c; .• :J ....... w c-7-• 

.OMPUT ING Cl'MPllHAT l(]N • 0 '( t. A f L E X 
---··--·· ·--·-· -•-···. ·--

LnAntNG • SHOCK LOAOJNG ~o. 4 PAGE 43 

-,._ -, __ 
.J 

--~---------------------·-------------------------------------------------(jf.'.llt k AL- NIITE ~ ·r:oP-- tii'fs-·1_r1 AO 1 NG:·--•·-· · ·-·---·- ·· -

----------·---·------------------ . ·- . C ll T HF S••rr. T FI r:A TI u,~s Fil,t Tfli: s·~iocf--Ciiio-ft:CL tJ(J l~l!i--SPECTRliifJ°f:fteifl>fiLA ncn---1rnCE s APPE AH IN 
T~_g_EO T Hn p IP ING svs r fli [)£$Cid PT l n, •• 

(;>) Tl-If GLOBAL cr.MPON[ ~1s Of-__ _!l~F_ 5~,11~~_!i_~YL ~E!:~.~S.SUME.0 TO ._A_C_T_I_t-_O_E_P_E_N_D_E_N_T_Lc....Y _________________ _ 

(1l THE AfiSflllllF \/ALIIE .OF TH[ ~ESPO~Sf f.UANTJTltS ASSOCJATF.D loITH EACh fUNUAl-lfNTAL l'OOE HAVE 
·.;[E ... CPMIIJNH liSHH; ·r•,1: CLili;f(:Y. SPiiCED.fME•JUfNCV-·cc:;F).ttOifOI). 

_______________ ,.Ol}f,S_ WlTH1.., 10 l'fRr,ftiT Of' f.ACH flHH:M AIIE. llJRECTLY SUr,,MEO ANO Tt<EN COt'AJNF.O 1'-llti THE 

LOC • ·---·-. 

REMAJNTNf. 1-,00AL flllANTITJfS ll't SkSS, 

·--· ·------ ···-·--·-·-· ·-----· 
* * * * * * * * • * * * * * * * * * * * * * * * * 
* * • F ORtr: s ·· f~m--i{u,1F ~,ts· Prf.TNCl-lllR s ·ANO. ti Es TIH Hf TS•---------------------------

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

f"OrlCES (l'(fllNOS) MOMENTS (FOOT•POL~DS) 
-••··------------ --

-----·------------------------------------ -------------------------·----------------_______ Nn. Ir Y Z kESIIUANT ll V 1 RESULTA"IT ~--- ----·---- ___ ;;.-;;:;-~-- --------- -----~ .... 
ANCHOPS: 

-aC 

RfSTHAHlTSI 

1"15 

170 

t'ill 

115 

ti,n 

145 

---·----·- ·----------···----

--------·-----

--------- --------- --------- ---------
·-· -·- -· --- ~2Q • ·--·- _ _ ? ~~- 'H 7 • !~!7.!·•------··~ ~ 11_6:_:•:.__ ___ __;_ ______ __;_ _______________ _ 8376. 1,197. 11344. 

C!A9 • 2511. 

o. 35 11. 

o. 1?7. 

o. 149. 

o. 33A. 

<Jttb. 

o. 

o. 

(I, 

o. 

1392. 

3511. 

127. 

1 llll. 

'Bl! • 

201l<J. 

o. 

o. 

(I, 

o. 

t 1167 • 11566 • 12246. 

o. o. o. 

o. o. o. 

o. o. o. 

o. o. o. 

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

------------------ ---·--·· 

····•·--1----· -- ·---•---:---:11----r--tll------~-------- --·-



- - ... .. -· .. - i ..... , 

- IEJ t=J ~ wg ..• - - -· .. - ·-·- - 1111 

i 

- --0 y ti l. E JI • A pt,111pi;JFTAIH f>llFT"'A~l Prllll)IJCT OF Alli 

--~a c:,, n n---·, r--:'I ~ a:mt:11 r----:: • -, 
~~1'1P·I~ ;-NG~P~~:-;:;-~.--~77:~~--;-~ I -~ --- . __ .. 

OYNAfCfx LUAl•h;r, - SHOCI< LLIAl)JtJG NIT~---11 PltE 44 
-----······-·······-----------f- nr~cEs A•Jll- Hllhft~T<i IIN At~CHOf./S .11~•1)-IIE STP.A INTS - (C() .. l hHifiH 

---------"·---------------------------------EXP~ANATPRY ~OTES 

-------------------------------~THF{i'iR"f.f 5=--,,.,~n-c-:-t1::-U':"'.'M-:::E-M""r""s--::s-•1-=n,---w'""N-H--::f-""."L--:O:-::W':"-cAC';h""'E:--:T.-:lc-:lE=--A·.--:c~,.----.-,IO"N""S..,.O'""F-=-T7'H';,E-.:P""l-=P-=1..,.N""'G,--:S,-,.Y'""S:-:::Ta-::f.,..,.M.,---------------------

ON ft,,( Atlf.H(lh 5 -~':".!_i ___ R_F.S_T~Al.~I S • ------

FO~.CES (POiJNIJS) ~OHEr,.TS (FOOT•POUl,0S) - .. .. 
LOC. ------------------------------------------ ---------·----------------------·······---________ t_Hl. X 't l PESIIL TANT )C , Z RE SUL TANT 

--------- --------- --------- --------- ---------·-------- --------- ------"-- ---------RfSTR4tNTS(CDNTINUEO) • -··-------

175 

tAO 

_,, ___________ 0 ! _________ 32' • 

o. 3 l 1 • 

o. 3.?:!. 

o. 311 • 

o. o. o. o. 

o. o. o. o. 

·------------·---------------------------------------------------------------------------------
-----·------- -----------..., ..., 

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

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

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

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

·---
-------- --~-----



. I 

! 

____ D '1,.. L f 

.-
. I 

'( - - a:J c:::J ca C, 0--- ~~ CE> u--~:l-- c:::J---~ ---CU-- -r-i - --, _--,__ 

,\ PWOPlllfrARV Sll~T_"'"RI: f'ROOtlCT_(!!_~~ .OMPUTING CQllPORATIVh • 0 Y NA f LE X ) 
--- --------

t ----- DYNAH EX ---- ----
LUAIJlt.JG • SliOC:K l.llAOJNG NO. ii PAGE il5 

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

* * * * * * • * • • • * * * * * • • * * * * * * * * * 
·-·-· ·------ ·----------·-•--···---··--------- - ·---- ----------------------------------- .. _ 

* * 
---------------------•-=-l.:..:M_T_o_f_Rc:_~___:_:_;tAL F 1J1~r,u,, Mfll-11: I',, Ts Ar-.o s T WE ss - C ALC_ll_L_A_T____;J:;_O;c_N_S __ • _______________________ _ 

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

• * * * * * * * * * * • * * * * * • * * * * * * * * * 
--·-··· -·-~----- ···-··-----·- ··---- -- -------·--·----------- ---------

THE MUl,.UM ~TRF:SS nF l~,1011. llCC11f<S AT POJNT ,so· 

F.~PLANATORV N~T(S: __________ _ 

-----------------
(1) fHF. FUQCf3 A"-0 MIIMfHT-f'SHO~N--RELO~f-AiiE-WlTtCREFERENCE-nJ7ti°!;ELEMUll LOCAL UES. 

(2) Tl1f. SfRFSSE<; SHOWN BELUl'I Akf. CALCULATED IN ACCfJWOANCE7ffTl1THE 
ANSI A1lel • 1q77 
1-'Jl'Jl~G cnoF ( It•CLIJOJNG- ALC.HANOAtiJkY lJPOATES) _____ _ 

(]) A (u) FPLLOWING ·-A~--s·TKfSS-VALitE-TNOICATf.STHt-1-lAXTMUt·f-tiTRES-sTTHrTRlS LOAhti.Jr. COfJllITJON, 

(1.1) A ( •) FOLi.:nV.ii,.r; A sTtT(.Ts ~ALUElt>l)lCHES A SfRESrTI'lHIN JO PER CHT OF THE MJlilHUM, 

(5) TH[ COLD MOOliLlHi HAS--tiEEN-USf D--u,-nq S --AN ALY SIS• 

- .;;,;;--- ·- - (#,) THE ~TPES5 1•nt:1~SJFICATlOICFAcTOl<S--CA8Rl!EvJATEO-J·s~-sn:---1trTf<Tll~l:'E7fF.1irn;-I.BFCU\.TA11 

ail AIIT(HUTJCALLY CALCIILATf.() AtlO APPLIED AT flft.lllS, EU!Oi;S, MITFIIS ANO AOMISSll'.ILI.: TYPES LIF TEES 

r AS--~Pf CIFicllT:Y-flYF ilTTTTnrni-THtlFPGroE SCRIPTI0l'rCf""""TlfF---pTP--11~G 5 f:- It 11) • C.Sf R f_N 1 EWE iJ 

8TWFSS tNTFtJ~lFtCATJi)N ncTo~s TAKE PRECEnt-:ltC[ IIVEW lt-.Tfl<ll,AlLY c•LCliLATEn VALIIES • 
. ----··--------------- -·-------- - -- -··--·----·---- -------------------------

(1&) THE FYACT SFCTION HUOULUS Is USED TN TH[ SlWESS CALCULATJnNS 
UNI F.S'> THf sPF.CTFIC PIPING ·cnnr OR THE llSEW EXPLtCJTLv·---------------------------

RE_(HIFSH OTHE'HitSf. IN THIS ANALYSIS THE SO•CALLEn EFFFCTIVE 
--------------~·nnm u~--rs··-usrn·-n1Q,;11:·0P.urClrtE r,--,.-r--i;Errncro --- ----------------------------

011 rL.E r CIJNt-1:CTilll•S• fHl:.SE Alff TDl'NTlFlfO Wllt-1 At-. ASTEijJSK 0 

THF fXACT SFCTtON Mr)lJlJLIIS- TS IJSEO l'Oh' /ILL-OTHEk POI11.Ts;-- ------------------------

--·-· ·-· ... ----~- ----

---------

----------t•---------------a----f-----~-.--------------~~--1-----,1----------- ------·-



- - - - ... / .. - - :-
- ------- -· - - - - ------- ' - - 1111 •- -:-~ - -- ~~ -· .tI;:!i]_ c.=J_ ______ 1;::;, --~--- •-----, ___ . :-7 ~ Gia ~ ~ ~ --··· - -- -

D Y M --·-- ------- L E x • A P"lnPRifTAJJY,SftFTHRE t~Ro(l11C!_rl£~~_!_ --~-"'-~~-l!_~J!:G __ c_9_1-111~~~!ICN - 0 y ~-.A f LE I( - __ / __ _ 

l _____ ovNAF-Ctx L'lA;Jf!,j(; • SHOCK. LOAOING tii,.---i PAn lib 

---------------------------------- --- · r NT r WN AL FfJHCI: s ;·1-,ri'1cN, s ·-Ai-lo ·-~r iifss-cr,ft u1 ·A-r I ONs--rcot,rnw 

--------------------------------------·---------
_______________ F_O_Rr.Es rl'OUMf)S) Hfll'lf.MTS (FllOT-POIJNI)_~)_ 

------------------- ----------------------------- ----------~~----SEClICN I LO Mi IT lJI) 1 NA[ 1 

SIF 

l'llJtH fLfM Lnc. WF..:;l'L YANT JN-l'LANI; nlll•OF•l'LANE IN OUT•IJF tlO(lULIJS I STWESS 
-rv PE·-- TYPE ----110 • ·--------· ,·v I AL_____ SHF A ft - -----T!'.llfsrtn:r--,t[~I} fNr.- --- HEND I l~G- --i,c;;i;,1: ·-flcAj\r-Tfiii-('.D ) I PSI~------------

...... ·---- ~--- ---·----- --------- --------- ········- --------- ----- ----- -------- ; ----------1 os ------- · •n1. ·· ---- · · 9s 11. -·----& 1 n ;--··-·4 ,i-~& .-----·a .s 16 ;----1-.00--r;oo n;-;·,n--,---A·oqe-; -,1;r-1ct,11··--
STR •( I 

)" 11 ON . - q l7-.-- cf5 3 • h197. 51T29. 5924. ~ '-;tf1i 

2 .1111 

16.el I 12G77o *I 
( 

----·BEUO -c-·110t1 ____ eos~--To1,1; 2112. 
( > .. l t of' _________ n11 ;----, :!16. 5TtlJ. 

STR •C 
->-;-i-n; F • t ,tcf. I 2#! I• '5T79. 

STR •C 
--- --- > • l I 5 N .. n<J ;------1· ;,cs. 'H7l:f. 

( 
--------BEriD·•c· ··11 SH _______ 7111~ 1373. 5&7'1. 

( 

IHl8'3. 7'll'1. 

1ftlfl. 

1201. 

'Jlnl • 

q3i;·q. 

s2n. 
>. n-q-. 

2790. 

pr1n. 

~.1111 

2-;tf4~--;il4 

r.oo r.c-n 
2-;-1n1--z-;-ira 

T.?fll 2.44 

>• lt5F MA. 11/16. 36liS. 4471. 4irn6. 2.44 ~ 
STR •C 

>• I 15F ~T----M6;---A63. 36-45. 3D7iJ. 2-6-111\' • r.oo 1.00 
!'iTR •( .. ----·- >• I I Sf• 2 --- --·751 • -------A1'i • Ui45o 2lH,O • 3TOCJ. r.rro-r.tU ., 
STR •( 

~l'JF.3 674. 181. .364'i, iq<n. 6156. 1.110 
STR •C 

>• I 2,)M - --- -- l>"i7 •---- - 7'5 r;-
( 

BEtiO -c ·-12ow··--------3f,q. 
( 
>• l,'-11F 

STR •C 1nrn----- ---.------12s ---

--aR-Pr------- ... ·1;,s 
STR •C 

7-1,3. 

?.1,5. 

652. 

•r21. 

~-
q1u;; 

12n. 

3&115. 

14fl':;-J • 

'fflf67. 

llf.1. 

369, 

IT64 • 

·a-57.. 

3TI. 

211,e.1. 

pnr11. 

87'36. 

41123. 

31r23. 

3'>9. 

9'16 f,". 

2-_-4 a 

2-;-11a 

2.,u 

"2,'-11.1 

r·;-a 11 

1--::-nrr->---r.?s-;-1 
STR •( 

fi-«;,J. ,~··· -,-.,. ....... ._..... ~···-

-r.t1J 

2 • ll II 

2. 11a 

2 • II a 

2. in, 

2.11q 

. ....... 

n,;1i1 

1T.1f{ 

n,;8{ 

lc;Bl 

rr.lfI 

n,;iry 

n,;lTT 

n,;n 

rt,;7i1 

n,--;n 

n,;m 

nr;,ry 

I Ei • H 1 

~ 

t1,;1n 

------------ -- )• - 130 '56 I • 

"i"- I • 

---1,co~ 3(,9. 11 q. ~ ., ... --.. ....... ··-·· ... .. 
SJR • ( 

---- -- --->- nn.1 
STR •C 

)• 
STR •( 

ni,.;, 

-------" r. n ~-

'ffff. ,in. 

------ --- ->- t'Jn.3 ------·-·41,,,.-----1,11c;.-· 
STR •( 

- - - >-· 13'5 - ------- 4?.'i. - -------,,2;, ~ 

-- 3t• 9 ;-·---z 11·a • 

clf1'. 

ITS. 

154qu. 

"illUllo 

59'5&. 

-• 0 O---Y-; U-0 Tn.11-Y 

,.-i;-, 1,,1 " ••~- ••w• ,w, 

1-; o rr-r~,ro r..-.-a-t 

3,;q. 

369. 

·3e,q. 2n-.---6079.---1-;·r.o·--,-;un n,;iry 

I 
: 

I 
122·5"5 .-. : 

m-su. 
'31'1f0". 

11lo7, 

'17TI. 

-irnis. 

lf237, 

TZ52S-,--W• 
I 

... 1 ~2-aq-,c5-,7,..._-~.-

12•,as. •z 

JcTs-..,. 

Tc624. ·= 

31,35. 

717.fic. 

llT!Hlo 

~"' 

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



:--7 
I} Y N L F. x • ---------· 

...iM.4,-... ,. - &ii c:::J 8'D La r-:- -
la -· -··..] ~ 

c·-.-·, 
~---· 

,-, :··' ~ 8!1'm0 ~-------- ___ __, r-,, 
A PtHIPI' I ET AC.' Y :,f_1F T ,-1/\ Pf __ Pwpn1_1C T __ !.)_!'_ A~J .::0"1PUTJ'IIG CIJRPnkATlGt~ • r. Y N A F L E l( 

---· ·---- - ' 

LOAOING • &HOC~ LOADING NO. 4 PAGE - 47 

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

---, ___ -, __ 

t OY
1
lAFLF l( ----

--- ·-- ·1,itER~ACFriRCI: s·,-MMF:NTS--A~Jf). Sti.Es s- CAL-CllL Al I!HiS -Ttd"riiffNUf 0) 

----------------------------------------------------·- -·--·-· -- -- -··--·- -----·------------------------------------
______________ F_n_Rc_f s (POt1Nl'S) Mn/1fNTS (f~l_f)_l_::~!:1_(!~0S) SJF 

SECTION LCl"GITUDINAL: ------------------- -----------------------------POINT [LEM LOC. 
-TYPE TYPE ______ Nll

0 

-
~f.Sllt TANT_ _ Jtl•PU,r-:f OIIT•llF•PLANE IN 01.'T•C!F MCOtJLlJS 

•-XIAL ·- - ·st-tEAR--·----,u,~sTo1i ___ LIHOJr,G _____ tl£1,ntt,r.----.,-cA~;E--PDr,;E'. ( f"' (3) J : 
:;TRESS : 

FS 
·---- -·--- --------- --------... ' --------- --------- ·-------- ---·- ----- --------- : •••••••••• I 

)• 1 ·.ic; ------ -- ,,;,s • ---- ·- - 11?.2;------·3,;rf;·-------2q 1 ;-·---- bb 1•r~---T~no---r-;oo l6 ... r-: ,rr-ao. 
SJ~ 

') .. 
STR •~ 

)• 
STR •C 

)• 
·STW oo( 

"3Q5. :no. l fs .1 

1'!5.c? 371,. 33t. 

ns.·1 JE>q. 't?lle 

STR ··:?:;-fiJo 37n. ~ll7 0 

)• 
STR .. ( 

1110.1 - 3%. 368~ 

)• 140.? --11?.q.··----~il(f~ 
STR •( 

3f.9 • 

fb9e 

369. 

3f.9. 

ji,if. 

369. 

16 II• 

f.st. 

3011. 

3•n. 

2TO. 

7275. ,.co 1.00 l t,. A I I 5202. 
: 

7n23.-- -- 1.00 1.00 l & • P.1 I 5454. 
I 

11111. i-~oo 1.co 16.111 : s-s-rs. 
I 

75q2. I .oo I.CO ib.al I 5434. 
I 

1275. t-;-<Hi------r;TO" \6 .lit I 520"2 • 
I 

6a<>O";---r;oo--r;-c·o Hi~8 I I i.lA76. : 

------ ->.---1·11::-o~. --3----:-c-,,-1-:-1-.---...,11""0,.._1,....-----..3 ;;q. 
5?6. 

r.,,;. &2·2·g. r.ITTf 
I 

~l) 16.l!l t 44A7 0 

STW • ( 
)• --, 45 

STR •( 
. ; -;.;..------- )• t ll5 • 1 - e STR •( 

- --->--T11s.2 

-'HR PT 

7rtCP-f 

3Tll •( 
)• l ll'i • .i 

STR •C 
t 50 

STR •( ;-.;-f50 

)• 155N. 
( 

----BENO •( 155M 
( 
s---1r;r; 

STR •( 
>• 1 S'iF • I 

STR •C 
>• J'iSF .? 

STU•( 
---------->-;-f'iSF;, 

StR •C 
- >• lf.O~ 

( 
------- llf t-JO -• ( 1 f.l'IM 

s21. 11sa. 369. 

sn.---·s1i-. T6q. 

1,-;;r. l'i'27i. 31,IJ. 

1110. 113;-- 369. 

ro~3-.--s1rq. r.-o o---r;c1J 

1·;-00--1-;,--c-o ·277 • 5588. 

f31)~4. 6TOl. r.lflJ r;mJ 

'2347. 73q7;--1;00--~u 

I : 
16. I! I 1 4l5o; 

: 
16.1:11 -, 400.:,, 

I I 

l 6 • I.! I I QU62o 
: 

r~i-. ssrrr.---, ---------- ---
I 

1110. - · --------,, r.--------3,.c,-;---33i;f. g3,17. 

31,q. 

,t; lllf z-;-u-4 ,-,,-;-a·i-i 129'l,.-W 

?All. 

2AI • 

ro1r1. 
-- ton. 

677. ···----,n7; 

lft:; II • 

VJ47. '.f(,,lli • r.-zra c.llll 

-l3ll7 • ro1-s--. ---z225. i~-1.111--z-;-u-11 

'5610~-----,1132~- 7388. -- -----2. 1111·-2 ~a-a 

g I 
IE.Pl I 13106. 01 

TT,-;111 I 12615. *, 
I I 

rn.tti-1---,-n-fi,--;--.-.-------, 
l1fqq • nlb5, 8584. 2,Uq "·Qq In.Pl : 1153'00 702. 

755. 

7q5, 

Jr{f o. 

IHq. 

q;,~~ -·---·· ·-111q9~---------77e. ------ 56bS. ------1;00-,~r.o---1,,,-;-e1 11'2'20. 

g'So. ·-. - ·--- I aqq • -- ·101 '3 • 

•~Tli, I 11(}9 • 1 ras. 

q~i,. - -- -·····-- l 1t~g.- ----- -25 lb~-- ·--··-

7 R l • ----- --l l'lb t ~- not o.------2117b. 

I 

3417. - -- 1 .110--1 ~co---,1,-;·,ri-. 2760 i---i----------

3902·. 1 •-ou--r.co 

nb92 • 
--··· ( • II 4 -- 2-~ II II 

11304 .---·--2~ 11,,--~ ;44 

to.ITT 
l 

tfi-;in--: 

1 
32 311 o I 

I 
'lS-6-s-;-1----------

1 : 
16~ 111---:--·, n 11 q-.--,----------

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

---------------------------...;.II--.....S-~--------111111----------IJ---I----..------S-----l------- i 



- - - --- - - - .. .. - - - .. - _,_ - -
• 

~---, r-----, r--------i r·--, ~ "llm:n --. --. . - Ei1 ~ l£;D N:J - --. .,J---- .............. ---i,.._.;.;,J~~.----• .-..-- t . i- -,~ ----.- ~ 
0 Y L E X • A PRnPRIFTARY SIIFT-44~f. P1-1nn11CT OF ,nHPUTING CORPOIUTlOM • 0 Y t, A F L E lC · 

----"···----·- -------------------·--

l OY~AFLEX L /JAi) J ~H; - :C:tlOCK [()Al) nrr.-WJ. q PAGE ae' 

------------------------------- --- -- - - I r.TF flt• At F nF<CE-!f;-·-1:10 1lt "-IT~ Atffi -ST Pn: 5--c: A-(CULA TI 01:.$-fCO'l,TTITTTro 

--------------------~--------······----------------·--------- -·-- --- -----·--------------------------------
FOiH'.FI> (PlllJNl)S) f'lf' 11ftll5 (F(,nT•PQI_INf)S) Slf -------------==-=-= SECTION I LONGJTUOINA(: 

--------- ---- -·----- .. 

----~------------------------ ------------POINT FLE11 
TYP~ -· TYl'E 

LOC. flf~III_Ttd,T JIJ•l-'LAl-f nllT•rtf•PLANE IN OlJT•rF MOOUILS : STI-IESS I 
NO. -----· fir JAL S>'l'AI-I f111<5fjj;;.---Bf;.;pJ~.r,----H[N1JING ____ P[TriiE--PtAI\E ( IN-----0) ) I PSI~--,---------

---·----- --------- ---------------hi= ND -,. ( - -- I 1,nl-f 
( 

111. 1061. 6010. 

>• lbl .?.'i?.. t "" :s. 
Fl[Gl!l •C 

----- - )• 1b2 _______ 2',2·.----13b3o 

3TM •C >• -t l,5N ___ _ 

( 
E,~rr~·c--f,;5ff 

( 

>• 11',SF 
STR •C 

-1•,cH;r-·-- -- ·--· 11n 

7JlrPT 175 
STR •C 

-,ERM ____ --·· --· •• 17S--

252. 

11111. 

t ~I, II• 

t ... -s. 

q115~---Til?O. 

qa1,~---rn21. 

11. 3i'llo 

- ll~ -3 24. 

-1i11-pr-·- --- -'---... 150-----~---~ • Jll, 
STR •( 

--TE;m nm 3. n,. -

7536. 

tS.36, 

531>'. 

'PfJ2. 

115"66 • 

7Pin6. 

u. 

u. 
o, 

o. 

--------- ---------2476. 11.30/J. 

1925, 1·2q. 

l 3&/J-.---371 • 

nrso. 351rg. 

24f>O. sloo. 

cfiOl • e-u-16. 

ZO'iCJ • 1 rr61. 

7?.8 • 1 ':). 

o. o. 
';) I-Pl • 7. 

o. o. 

•••••••• I •••••••••• I 
--,, ;··1i11--2·;1,4 --~,,--~-in-1---ronc,-.--.....-------

1 

2 ;iia--2 ·"" H,.111 : 10201. 
: : 

1.00 I • c Ci I 6. I! l s S1H4. i 
I 

2, liq 2.1111 n..11 I • 11164 • • 
f 

i?. 44 2 • llll I 1i. II I 12Dll3. ii 

z.aa 2,44 16 .,!I 12955. • 
r.rro 1.un 16.l!I a 1112, 

2.1111 2.uz1 5.2\ qq 73. 
Bso 1878. 

1.ou 1.co ~I o. 
g.:10 

2 • q-4 2.11q "3'.el i 3ff-;,• 
8-50 I l-t'tJ3. 

1.uo 1.00 3.21 i o. 
·!I--- e.s-o 

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

i 
I 

ll__ewse ~"¢ ,tJ~_,.,,,.,y '-c6.s -rt?> ~'' /1 5r.P. &Ir. /}P4'"" --------------------~ 
G, A"-~y 7-8-80 

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

------ ----··- ·•----------------------------------------------------------------,------

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



,,, ·-- i.111 CD ~ UiJ tr::.r-- ;---1 liw Gial r:;;:;:;a 1111 1111 tr7 ,--, ....., ____ _ 
___________ 0 Y ll L E lC • A PIU_lPIJ J E TAH Y · SlJF 'f WA41: p11r,n11c T __ ()_~ AIJl >Q~i>_l!J},'-l~--~[l~_PfllUTICN • 0 Vt: AF L F. )( _/ _____ _ 

i DYN/AFLEX LIIAOll,G • Sl-'OCK LOAOING NO-. 4 PAGE qq ,.., 
------------------=---·-~-~-~.~-~~~-~~-~~--- - -- -- -- -~.:-.:.~.~---------------------------------------------

----------'-*- * * - * - * * * * * * - * -·· * --* -* --* - *------------------------------------
* * 
* l)J SPL A Cf MEN TS A NO ROT~_!_! U=-N_S=--*---------------------------'-'-----

* ---------------------~----- ~ 
-- ------ --------------~--- ------------------·------------*----------------------------------

* * * * * * * * * * * * * * * * 
-------- -fi<PLANATllriv-NilH.-lf: 

-----------------v A LI-IFS I ;;,-p ,·~R-f-N~T-H_F: __ 5_E_S_A_H_E_A_c_r. __ f_L_E __ Fl-A ~T-1 _n_N_S __ (_I_N~ PEH-SECONfl St:lJAREO ) --------
OlSPLACEMf.NTS (I~CHE5) R(lT AT IONS (DEGRHS) ABOUT 

PraJt:T EltHENT . LOC. ·-----------~--~~~-~------; __________ _ ------------------------------------
·--·--·-

'JESlr.llATinN OFSIGNATJIJN •,o. __________ --~- ________ !_ _ ____ 7 X A)(JS y Al!JS z OtS 
-------·- -•----

----------- ----------- --------- -------- -------- --------
AIIC •Hl~ .non •· 105 .noo .ooo .ono ___ _ .000 .ooo 

STRAIGHT • C ( 0 0) ( .n) (;o 
• 0'-11 

------ ----- -- (> .. Jt_~t! --,~~~)----,2~!~; ·1~f,- .. -- .0117 .09'1 

BENO •C l lOM 0 /Jnl .---- 0 035~ ____ 0 009 •.. -· --------- --c---- C5.l> -no.n> -n~n • '7 f, .232 • 1711 

>- l IOF .113_..-----....·(l(JA .oa3 --- _ 
s-·flfAI r.ifr;-c c 1 ;;- ~-n c n. 11 en-~ s 

.;>l!'i • :so3 .312 

>- ltOF.1 .lJ3'!i. ____ .oaA ---~·-n" -----
----------STRA'H:Hr·-c - ---- -----n,,..n r:n.-,ff 119.7) 

.J;>5 .11?2 .370 

>• 11 SN • 77fl ___ • Oqfl~----. • f>?.7 ,---------------_.--·--------•-------------- ----( --- (210. 5) C 33 ~ 7) (165. S) 

21 BEIIID •( I 15"1 0 '1'iB .O&;>..--~---r...-•f>bll 
-,i~1) t 35-;TJ CI r11~5...--------------

• ;,q ;> .511:S .3Sn 

.1q5 .5~11 .320 

>• ltSF ___ 0 'l'SI! ____ .OR? .f,73 
,- STRAIGHT -c (?IJf..2) (lJ?..9)-·--cnf>.b) 

.ocio .6~8 .318 

>• 115fol 1.463 ol?" ___ _, .1>73 
STRAIGHT•( -----c;,nor;.4)-----c%~J)· !H,.n)--------------

.021:, 0 &AS .2'14 

>• IISF.2 2.o~t .l27 ____ ~•n74 
R-UGf{,. C ( 11;1-;s) ( 12 4-;°1 J ( 17 f>-;7 '\'---------------

.02,i .690 • l7i? 

;>. "i ;>9 .oaq .1,111 
-c, 22 ~11-----. 1011. n---.---c 110. 1 > -ST~AlGHT .(>• 11Sf 0 J 

.01,11 .6nO • 103 

>• 120N 3 0 0\4 o02f> ____ .b7~ 

t 

---- ---- -- c · --------c,10.or----cso.1,- 111t..nJ 
. BENO•( 120"1 J,OAn oOl? .&AO 

n r;!il Cq1 • .,1 t111.;,1-
1 >• t?ni: ~. 101 .non .h<J7 
l ------- ------STRAIGHT•( (tt?..4) ·-----·-- ·-(31!

0
0) ______ (t7q

0
1) 

l, --~~-~~-~f'T. --------·· ... 12s c:i!:~, ------ c;~~~,--------c,;~~:> 
· tlRA •lCH PT. .... 1?5 3.lnl .oon .122 

.flee • bOS .osll 

.110 .ssci .04q 

.122 .5% .028 
------------

.122 .'i53 .011 
------····------· 

.1?2 .55'5 .011 
--------------------------------
--------------------·--------------------------------------

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

----------•---------------------------------ll---t .. •---•--1----•------~-----------



I 
I , 
I 

- - - _ ........ ~·-·····---. -;;:Jl - ... - -: - - - - -·- ---rT~ ss:tlmD ar.6 ---:-,i rn"'l'l 1;,,;--;---:"1 rr: ~-:11 .. nmra r---, ~--

ll Y N L 

---. 
.J - ... 

E x • A PROPQI£TAQY 

_.. -------·•·-~- - .- -~--- UM:ritJI ~-- ---lrrzm~lil----t,· · '.f-,.• -~- J---

SrJFTliAl.'f i>wrwucT_OF_ AU\c _WMPuTJNG _trRP£iRATJCN • o Y '-' A F L E x · ,;_· __ - __ _ 

i DY'JAFLEt ___ . 
LrfAOING - i;ttOCI< LOAllflir;ITT'f;-7 

------------------------------. -------· ------- -·o I Sl'L ACEM[IJ Ts -, ~-,i-ROT At IONS .. lCONTlN[Jf."o 

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

Dl~PLACEHEttTff (I~CHES) RO TAT IONS (DEGREES) AIH11JT 
Pnt~,----ElEMENT lor.. •••••••••-•-•··•----•-•-•---------••~ ------------------------------------OESIGNATJON OE5IGNAT101l ~o. x v z X 015 Y UIS Z AXIS -------· --- -

----------- ----------- --------- --------- --------- ·-------- -·----·- --------
. -- 125 ____ J.103 --''---- .noh _____ .122 --ST»AIGHT •( ___ -- (I 12'

0

5) (311~-(I) (IR1(.9)' ________________ _ tJkANCl1 PT 0 .1?2 .553 .011 

>- \?5.1 ~.103 .nos .QH s T ii HGHT-;;- fl 2-,;1_;1 C ?.l). f.) Cl 5 ii-: J...--------"---__;_; _____ __:_;;._ 
• I 16 .555 .ocs 

>• l~O 3
0

103 .ooo ____ 1.262 
------ - -··s n1, 1 G11 r - l - ----Cl t 2. 'i > < ~ o·, Cl 1.111 ~ 11 )---------=-..:....:._:__ ____ -=..~.:.._-

• t 11 .%0 .001 

>• no,1 3.101 .oo"i _____ 1.1at> 
STIHJGH'f--.c-- ----- (I P 1-~5) <'57-:n n.-6.n·------~:__: ____ __; .103 .5511 .004 

>• l3fl,2 ~.1n3 ,Ooi<i _____ 2.?27 
STii A I GA f • ( rf fc-~ 5) ( rr.->.) C, I\ 7-;-4-,--------~-,:__ ____ _:..;:..:._;;_ __ 

.096 .S?.5 ,ro2 

)• 110,'5 3,to·i ----~•001.1 _____ ?.,f,67 
STRAIGHT-·•r·----- (112~6) (43;01 ?Oli;?r-----------------

.npq .475 .0011 

0 0f'2 >• 135 J.103 .ono ---~l.03ti 
-------STRATGH,;;;( 1 I 2; f, ;o )- ( 216 • 7,--------------_;_ __ _ 

.ao7 ,oos 

>· ,~s.1 ,.103 .nor;~---..-3.122 
--------..rraTr.tlT - c t ff?-~ 6 J I fi'f;'91 c ;,2f.-;y,----------------'-

,07f> ,B4 ,005 

>• 135,2 3 0 1011----~.•008~----3•5G2 flt2.6J (107~2) (el~;?.) ______________ ...:_ STRAIGK,-.-
.010 .272 ,002 

>• 135.3 ~.101.1 _____ .oon _____ 3.~b9 
_. ·:-sTRAir.HT--{-- fl?.;&- f>q-;n ,(1'l'i;11r------------------

f!I >• 140 3 0 tr.3 ,ooo l.',2?. 
TJafGri, - < 1 1 t ;,-;-r; J < • 'JJ c I q n-;3...---------------

• Of,'!, .21.11 .oos 

,061 .273 .oo9 

>• 1110, \ 3 0 I 03 oil! O _____ 3 • :~50 
-----STQAIC:f.!T--r- n12;5) (5r>;n (1qq,i:,r---------------

,057 .339 .010 

. >• I 1.10 0 ? 3 0 I 03 ____ _,.0111 _____ l .OnO 
------sTRAlGHr---c----- I p;o:;J (9J ~HJ (i:'Ol.i;or-------------------

,055 .au, ,0011 

.oss •• ,03 .n1n ?.&66 
---------....-y,n-rGRr--r--------r-rr;:. 51 ro·i,. 2 > c 2 15 ;7~-------------_;_ 

>• 1ao.3 ,489 .006 

.051, >• 1115 l.tol .ooo ____ il,11'8 
------~·srRAIGHr-r· -- n1?..5J c~o- c<11B;fi1 _____________ __:__ 

.547 0 0c.'4 

>• 145. t :i. l 03 _____ •'J?.7 ____ , I• 700 
-------'STRAIGHT -( ------. --------ct t?..5) fb?~o- (20'1.3) --------------

,058 .SIii ,031 

>• 145,2 3 0 to3 _____ ~.•051 t.179 
--------·irA"1r;..,.-. t c 1 1 ?-;s J < roo-. h J t 16 T ;2 t------------,-----

,062 0 59b ,019 

> • 1115.3 3.1n3 ----~ .0~5 _____ .649 
-------------sTRAIG11T •C - - ------·(1 t?.Sl JOI-;"'!- (lf>0.11\---------------

,t)t,t, .595 0 0 I II 

tiHANCH PT 0 •• 150 ~.IO~ ____ __,.02? ____ .lqfi -----o 1?..~l 45~?1 c,s,~.4> ______________ _ .011 • 590 0 0611 

l
0
!0! _____ .0?.? ____ -+ .tQh 

-------... s .. r-r~ A TGFT"-=------------rri ;,~-..,) ( 11T;:n ( l Sll • LI t---------------tJHAi-tCH PT 0 , .... t 50 .011 .590 ,Obll 

>• 1c;sr-, ~.n'i .ou ____ __, .11& c- ----- ·------------n 1s.n·-------CL1<;;?J t11n.n1--------------
.061! .sc:,a ,OIJ'j 

----- ~l~NO • ~ - I ':iS~ --------c: i~~~,-------c;~~~----c 1 ;!~: r .o,n .&22 .175 

>• 15'if' ;,.c,;,5 .o;,n .111 .02s .bQll .238 

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



- ma ~ 1;;;,;14jl i;;--,_; ~- ··-~· Cim .- - ·. :~ 
l,:..l,;.,;..il . ·~·----·-··-Zll•. ·-i__' f . ,--

----- ·-· ll y N L l ll • A P./(H'UtE JARY SIIFTWAJ.lt l'J.1(101JCT OF All{ 
- . ~ ---------- ~O_MPll!JNG _CCR.POIUTIO'• - 0 Y N A F L E X 

L0ArJIIJG - SHOCK LOADING t<O. 4 P-AGl 51 

------------------------------
i _____ ~YNAFLEX 

·------·---{) J SPLA r: E MEN TS - A-NO--H OT AT I ON S CC ON ffi.i (; E. 0·1 

--•,-nF,r 
UES[f;NATfON 

---------------------------
iLTHr:.~r Lnc. nrsP':._~£--~:"i:~.!..:i.J_L"'.~!:.~L 

----·--------------------------------OESJGhATION NO ------ . ll y 7 

·········-- ----------- ---------
STWAIGHT .(>• 155F ? 0 G?5 ,,,~.5) .020 .111 

. (",1. ~5·-----(\41.0) 

)• 155F 0 t ?.:3llfl ____ ,_;:..:. 
s rPA Ir.Hr --r·----- (t; f,: c;·1 

- ()J ~ • \ 7 I 
llOl •• 5) ( I 1ir:i1 l 

>• J.'iSF .?, --·--···· 1 • 7"311 
3TKAIGHT •C (13~.9) 

• n4q 
ft<!ii~ii) 

>• t55F.~ 1.1?;. 
$T 1HIGrT •( • (t11<i.i?) 

• or;c; 
·c%.cl 

>· J /.,(111 .n110 .s•;1 ____ ~ 
( l ~ r.~il) 

• 1.150 
( l'i/1 0 7) 

(ii1f~-l l 
fH'NO •( 

( 

>• 

16011 

lnt .~75 

.OJt 
( 3 i. ti) 

.0;>4 

• l 7 1 
<f11t.n> 

.11n 
(\40.9)-· 

.110 
CT iiri~ -~ > 

• 16#, 
·c Ub • 7) 

.1117 
------- ·-- .. -- ---··· R I G JD • ( ·~-----( t V· • o >- (?.8~4) (I 2 l ~II) 

-t -··-·-···•··-· -·· 

ArlCHnR 

1Jf0t.Ct1 PT• 

fERl'!fNAL 

> • 11,;, .no 
·s-rrrnr,in -c CA'l~-c;-,-----1 

• 021.1 .oq11 
,-28 ~-ii) (77~1.\ 

>• 16~N .l~l • 0;:>11 .0?.2 
.. ( - ... ------ ( i?q. 11 ( 21:1. 3) ( t 8. 11) 

~ENO•( 165M .r.1R .011 • 001.1 -·· c ·---··-·-·------(t 3.A~---
[?.4. 0 ( 11 0 O) 

>• lnSF .oqo 
"ftlflTl;fif •C n·.1,~)----.1 

.ooq .oco 
,T6-;-6"} ~21 

170 0 000 o<'OO oOOO 
- - ---·· .. . ( .o,------- ( .o,---- (.(I)-· 

·sTRAJGHT •( 
125 ~.103 ---- .001, ---- .12? 

-c112.s1 c3n~o1 r1a11.q1 

175 :1.103 .ooo~---~ .1,".lo 
Clft::·s r;o1 t2'1s;o1 

~~~ ~,c~ .. ~T ·----s TR A lGIIT - ( 150 3 0 103 ___ .O?.? .!G6 
· c112.s> C4s.;:ir---·--crs4.'ll 

TERMINAL 1'10 J.103 .ooo .2?q 
--------·-

hOTATIONS (OEGPEfS) AIJOIJT 

-----------------------------------~ 'I UIS y "XJ s l AXIS 

-------- -------- --------
.025 • t, q I\ .238 

.02t. .7">2 .26(, 

.020 • 71,q .2911 

.011 .742 .322 

.o37 .61>3 .351 

0 0'iS .s-n .320 

.147 .41'12 0 2G4 

.141.1 0 4AO .294 

.t41 .387 .211 

.oaq .306 .1st 

.029 • l ?.O .on 

.ooll .ooo .ooo 

.1n .553 .017 

• 122 .553 ,021 

.011 .scio .064 
-

.011 • r;qo .060 

.. --,_ .. ~ 1---· 

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

------·----· ---···· 

·- - -- ·-- ·- -·--··---·-----1 -- ---------.1· .. --·•····-· .. ·-- ·-···------~----------------------..,__ _________ ..... _____________ ... ---·•- ---



- - - -----0 Y h . L E X • 
-------·---- al ~ r:;;a ;,,---- -~ --·- ·-:-a- -- C,,T~ --~~-----1111111af---11iiii.lii11-

A Pi-HlPRHTA•IV.1-flfCT•A~E_ l'l-lnnp~_T __ l!ia_AUt .::Q~!'ll_!_lNG_ ~O~IWATICN - " y N 

1--riYNAFLE., y;trAR "s - iITft·rrcoui:, 

--------------~------ -·----------- ·------·----------------------------------
PPOJF.CT 

--- -- - JOB 
nnE tOMW SnLAW PIL"' PLA~T • C•ll700 
hS II lL ·ci1ANG I i~r. c x.;. ru-~-,;-1) --- ----

OATF 11 "/110 

* * * * * * * * * * 
* * -----···----··- ·- ------ ·---- - -------- ··-- * ~TRF 5S SI.IMMA;-;1-1-.:;Y~-.:--------------------------------------'--

* -------------- * * 
.• -------------------------------;.,-

* * • * * * * * * * 
EXPLANATnNY NlftE!i; 

- ( I) f. iJIJA T J()N NIJl'-llf: '18 .. REF i:i(--·nrA-RTTCL.Ell)T.AlYFlTi(-A~-Sl 
R~t.1-1q77 PIPING cnnE. - ... ·-- - --- . -•··-- ·---------

(7) THf EXACT SHT[flN MOOlll.ltS JS IJ1Eo IN TIIE STRfS'l CALCULATIONS 
___ _.;.-'---11FLn1K-Tf.£'-5Pf:(:ITTCPIPHfGCITTTT:~THE usF.f<"ttPTrtTtriy--=--~· -------------------------------· 

RfrlltESTS OTHfi<;IJSE. TN THJ~ HULYSIS TH[ SCt•CALLh) [FFF.CTIVE IH,0111.115 IS IJ!';F.fJ FOR THE' :JR Aft Cl< u:r.·71f7ffOIIC[ff ______________________________________ _ 

OtlTLfT Cf'JtJt:EcTION'1 0 Tl-tf'3F ARE Iol'.NTtFIEU WITH AN ASTfRISK. 
THE EX ACT SF.CT ION' l-<OOllLIJS-1s ·nsEO-Fn1<Ar:i:-·orHE'lr-pcrrNTS·;:-------------------------------------

( q J fl• fc oi-urrn OTI(ij-S-VA571-:J'f o IN urAl.TZ Im, I A E iJ tc A S J(I NA L L 0 

---·-·-·-·- --·---··- --- -------

... 
I 

--------· ------

------------------ -··-·- - ·---·--· 

_______________________ ,. ----···-·· ---··-

------------------ - .. -· 

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

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



.-........ / -... - ~· ~ ~ ~ iltF -- -- --1 iti~ mJ I, .. l .. lbl,l'lnl 

~--· ··-- f7 -, ---,_._ 
. U y N L E JC • A PkOPwJf'ri·u ~rlFf"A"[ t>~11011r.1 nr- A11J ~ OtiPII TI t.C, CC RPOIO T 1111\1 .. _. - 0 V l,1 • F .l:.._!_ X ___ _ 

::.TRF 'i$ SuMMARY (COtJT P.HIEO) PAGE 51 

--------------t --~~~~FLEX 
- ·--·-· -· ------- ·-·-- - . -···-- •·· --· ··----··-···---·--------------------------------------------

STRESSES ARE r~ ~SJ ----·--·---·----·--------------------------------------------
____ fr>.J 12l_ EiJ ( I ?.l F./'J_(t ?l _Fn { 1.?) __________________________________________ _ 

-·----- ------- ------- -------
. . -··--·· SHOCK I SHIH:i< 2 SrWCK 3 8HOC~ ll 
Loe. 
~,o. ------- ------- ------- -------

_!_!J'i __ _ .?J.t,> 111117 1150 fl09A 

_!_tflN 7461 f.17 129J7 

llOM 

I O'S'JR 

9R5R 

90'l,, 

?;)'Sq ··-·-"'I. . I?.~~~--------------------------------------------------''-----

1 l flF ,, ll 31 r:;71 111r:;n 

t t o~.•J .. _. . 3714 

ll'iN 76J'i 

793 . ____ 117. __ Jll<>_!l ______________________________________________ ·--

505ll 440 9167 --- - ---·•···· -·· --- - - ----· --· 

11511 771\t '5Jq~ Of,<; 971? 

115F 7397 h011 1105 qr;,,3 ,_. ~ .. ·---
' I 11 SF. 1 

---•---· 

2HJ Jti?? ?.112 OlbS 
...... --·----------

1t•a.2 2717 3231 J.,., ~•n Jf,f, 11?37 

115F • 3 

120N 

12011 

120F 

3~5q 

'l79? 

101% 

tot% 

3f.2? 

7Hf. 

7qqq 

fl027 
-----·•----------· ---------··· 

125 

12'5 

9%0 

CJ7R5 

1100? 

7%1 

329 r;~n:.-
-·--··-·· ----

llb3 I 25?.5 

ll&l l2Q&7 

Q!;Q I 2<lA5 
-·· ---------····· -- --- -

U&? 12788 
·- --- -

4137 1 i?f.2U 

17A 51,3q 

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

--·--

l2'5ol 

130 

110.1 

a1eq 

U320 

3731) 

2'l73 

17 7t, 

121 o 

-- ~ ... ----- ---· --··-· 

130.?. 313? 
-·----·-

no.3 25\7 

?.i> aQ 

Jll,?7 

··-···•--· ..... 

?53 

B?. 

H2 

2114 

4f.7f' 
··--··-· ---·---··-------------------------------------

3935 

3871 
-·--· 

112#,?. 
-------·-······- ·----- ------------------------------------------

---~----1---- - ---. ------1--1----•----l--tl-------- --------.--------------a---------- -----~-



- ·- - - - - - - - .. - - - - - -· - - --~-y-·-L F. JI - ~ P4P~TAR:r:~ T ~Ar:if~woo~~-;~11~----U;i~-;~r,~-~~Pll;_~~~ A F'~~ ------~- ·. 1 " 

i __ OYNAFlfll 
S TRfSS SIJ11"1AIH (CCNT tNt•Ell} 

--------------
PAGF 54 

LUC, 
!10, 

135 

STR[SSFS Al<f_ IN 1-'SI 

E rJ (12) E G ( Pl £ ri ( I 2) F rJ C 1?) -- ---- -- ---- --·-·--·-- -------'---'------------------------------------------------------- ------- ------- -------
5HC't:K t 5Hf1C:K ? SHOCK -.i MHJCI( 4 --------------

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

\IIQl 4375 J5t 47AO 

135.t 1?87 5027 370 5202 . ----- - ________ .. __ ·---=----------------------------------------------- .. ····---- --···· 

135,? 

135.3 

1113 

77?. 

5'..HQ 3Rl 5454 

551 II 51157 

t <10 1185 

1110.1 1744 

5?1Jll 

111111q 
--- -- - -·-------- ··-·---·· 

l 11 () •?. 

140.3 

' ij, ~_5.__ 

145.t 

1145, 2 

t q5 • 3 

t 'iO 

t 5n 

155N 

15511 

t 55f 

2Hl IJ;:>f,2 

211H JII;>;> 
- -- ------

B5f> ?. ti 2 7 
-···-•--. ..... -

3,,35 tf,JI, 

4flll1 1 Q2 II 
-·----·-•-----

44111\ 3;,q;, 
_, __________ . 

911? q;:,c;7 
--

'H13 9715 
-------· 

/If, 7 ll 'HS& 

P2Jq <lnf>q 

7555 

155r:,1 2?.40 

P.707 
'.('ii.I) 

?111,~ 

----~---

15SF.2 

lSSF.3 

lbON 

11 ffq 

27110 

11'18'5 

1 f,Q':5 

~?<Ill 

2oq 

30l 51.1 JIJ 

35 l 5?02 ------· ., .. ________________________________________________ _ 
4111 4R7f, 

Ji,~ 4IIA7 
------- "••· ---------

~411 4l5f> 
----· 
~f,5 111101 

114& 411&2 

31\0 55,17 
--·--

461 12'1'17 -
BO t 3101, 

--~---·---- -----··· 
3117 

IJ51J 

476 

3aq 

31,q 

z,,, 

41111 

t2i,l'5 

t?.261 

tlSJA 

ll??C 

Z7&~0=========~-----------------------------========= 
3i'H 

qc.;1:,5 

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

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



- - ~ ~ ~~ 
D Y N L E t. .. A PW(!Pl-l{fTA~'l' .. Sfl~ r,1111-1t: pi;nnltf:T OF 

~·
AlfJ 

-7 ~ ~ ~ ·Bll-·rsl 
.~MPUTI~~ C~PfOHAllON • 0 Y NA FL f X 

t:"7.,..-, .--,_ 

i OYNAFLEX STJ."[SS 5111"111\RY (ClJNlINUtO) PAGE 55 

.. ------------· . ---- --·--· -· ---- ---·-------- -- -- --- .. ---·------- ---- ----------··----------------------------------------
--·---·· STRESSES AkE H, PSI 

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

En (1c')_fll_C1i>) FIJ Ct_?.) fr1 (I?.) ------- ------- ------- -------
S110r.1< • 5Hnr.K ? fJHOCK 3 s1rnc1< .. 4 

LIJC. 
_!W. -------- ------- ------- -------
~.911 q~{,I\ 31!!_~ 11'1? JOP9 

_1 ,,, 
. -- ·-- ql\f,S 2'5b? 11n 10?.0I 

1 f>2 5H1 qi, 1 111 51174 -------· - -·-

1E>5N 10~~_1i 370? ti 12 1 l t ft ti 

16511 11152 4517 '517 1204! - ------·-·----

1&5F 12001:, 48'H, 553 1zq55 

170 8?.f, I 211H 111'7 117'l2 

t25 3781. -·-- i!q11;, . _124? 4'173 ---· -------------- - ---- -- -------- --
175 0 0 I) 0 

.;;.--

1150 248<; 21 q11 lf,72 371 '5 

180 0 0 n r, 
-•----------------

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

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

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

'-··-·-· ·------------------------------------------

-------·-·· - . ·- -· ---···- .. 

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

·•·---····-······--··· --·--·----··-----------l--l--------1-1---------------~----~--J---1----IIII= 



•• 11 
\ 

• 
C 

11 

'"' : ... 
I...J 
~ 

'• !-z 

i - ! 
l 

I. 

. . . 

. 
• . . . . . 
• . . . . . 
• . . . 
• . . . . . 
. . . . 
• . . . . . . 
• . . . . . 
. . . . . . 

0 
::r .. 
u 
._ ! 
ti 

! 
c: .. ... 
Q, 

i-1 

~I 
z -I 

' 

~ -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,, 
• • :x 
• • C ..... 
• •u 
• • <I 
• • u. . . 
• • 'Z 
•• 0 . ·. . ... . . .. .. ~ . ·-: • c..- I 
• : ~I 
• • ~ i 
• • '4 : 
• • Q,.. 

. "' • :I) ... 
• ::c . . . . 
• 

= :z ... 
z 

Z C j 
C • ..._, 
..... . .... : 
~ :~l ..... ~; 
a: 
u 
,r. 
u.: 
C. 

. 
• u. 
• C' 

"' L.J "- C' 
I- ,c C 
en:-:- ..... , 
• p:- u::: 

""lut 
~i,,,,.,. 
z ;;c • 
..... i< <": 
Q. '2'. w 
t-!• .... 
c.. !c u 

I ;.: 
clew. 
IA.i uJ ::, 
t-::. c..... = UJ. 
C ;: Ck 
W•...JU. 

. .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
• <r.,. • 
• ?.. • 
• 0 • - . ... . ... . 

I:.~- : 
;c '-' • 
~ ~ : 
it) u • .... . 
p: ~ : b ,...., . 
1z '!"" • 

1• ~ : .,, . 
~:::, 

i!~ 
u p 

-~ U" .. r 
(~;1: 

•·z u.: :.,_ 
CC 'r p 
z "' i P' 
~~ b 
Z'Z •tz 

~~~l"" 
• OUlen 
C :,: ::r It-...; C;: E 
x-z !I: 
u • _tl.l.,J 
C er :U 
::: tr.., ... 

"'""iu 
U'.J..D.. 
LC ~ v:, . e;. t 

0 .. 
o! _,. 

.,, 
N -.,, 
... . .. . . . ... . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . ... . . . . .. . . . . . . . . . . . . . . . . . . ... . .. . .. . . . . . . . . . . . . . . . . . . . ... . .. . . . . . . . . . . . . .. . . . . . . 
"' . :c:. • 
C • 
I"' • 

"' r- • 
~ !C • 
z i.J • .... ~ . 
~ b : 
... 1¢ • 

"'µ • 
Ii.I I 
:x it) • 

it) • 

0 W • 
'% ~ • ....... 

rr. • 
rn ; 
::ice 
:, :? a, 
:i:cz 
c..:' e 

r~~~ 
i •7. ~ ~ 
cc:-:::::: 
Z C ;l;. 

V: ::c 
1.:1- C. 
:z z ...... 
..... u., er.. ... 
C. ::c LLJ 
40UCf: 
C X :C >
,..I ::::i..: 

C ii.. LLJ ~z -,: 
u .. -'..., 
C 4 '-'I 1 rr.:..:: C![ 

rr.1,..,!E' ..j 

U I.' C.. I 
~ ... II: 

I C: Z....,. 
...... c 

l!' 
z ... 
C 
4 
C 
..I 

1 

. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . 
• • I • 

• • I• . . . . . . . . . 
• er: • 
•Z • 
• C • -. ... 

..... -ct •· 
~ _,J • 

~ =· ! • 
~Uj• 

f: ~I; 
V: (.)I• 
4.t 1. 
IX Cl.) I 
I Cf~ I: 
C :...t.! ! • 
?" rr ! • 
i"'- ... ,. 
1 tr: • ~., .. 
0: C I 
0 Z "' 
;r; .. z 
u C: 

,,.,, 4' "' ..... 
:.c .... ~ 
l ~< 

•Z ~ ._ 
cc:::c. 
z a:: 
~ :: I 

l!'.... C: 
2' z • z 
..... wcr.< 
C.:: ~ 
< C: u.,, 
01 :X 1-
..J OZ 

CU. I.I.I ~= '!:' 
u .. ..I LL: 
C' C U 
:r er. z .. 
cnw::r ..1 

w ..... c.. 
:r .... er. 

IC: Z.,. 
.... ... C' 

(!)'· 

z: -· C .. 
0 
...J 

,.., 
# 

. . . . .. . .. . .. . .. . . . . . . . . . . .. . . . . . . . . . . .. . . . . .. . . . . . . ... . . . ... ... . .. . .. . . . . .. . .. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 
: Ii: : . '. . 
• I• • 
• I• • 
• i. • 
• I• • • t- • 
• ! • • I •I• • i • I. • I 

• I• 
.1. . "' . 
•Z • 
•C • 

t- • 
(I) I- • 

~ ~ . -- . -= u • 
1X !..J • 
I- C o 
en t.J • w ! • 

.la Lr. • 
er. • 

CW • 
:z .l:'. • ... ... . 
"'r . 
:r. = c:: ;?' u:. 
X<~ 
u: C 
zcr.-. 
... I- ... 

:?: < ., w .... 
C: :i:: 

r- C: ::t: 
t.!! er. :E: 

~~~~ 
e~~~~ cu. ,41 

:. T 
U<...JU 
-=· < u ;:i:::,:.: .. 

rt::t, 
::t: ... .,_ c~~:; 

~ I 

r . 

j I 

. . 

. . . . . . . . . 
• . . . . . . . . 
. . . . . . 

. . . 

. . . 
• . . . 
. . . . . . . . . . . . 
. . 

I 
-I 

! 



I 
Cl 
LI.I 
LI.I 
u.. •• :E: 
LI.I 
I-
V') 

>-
V') I ~ -I-u 
< c:: I I-
X 
LI.I 

I 

I ....J -0 

V') 
V') 
I-I N ..... 

I 
0 

. I-

I LI.I 
z:: -....J 

I 
I 
1• 
I 
I 
I 
I 
I 
I 

•• I 
I 



- - - - -I ... -·· •·-- ~ a& "------------·--~ Cl ClJ ~ ere ---;J ~ 1:::1 r.:::J 1111 ii11 ri -. ~ 

' i I ... 
40 .. 

i 
I 
I 
I 

·H 

I 
I 

I 
! 

',1 

~ 
ii 
:\ 

I 
) 

Stearns -Boger 

PIPE STRESS ANALYSIS REPORT 
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PIPING · SYSTEM 
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. CONDITIONS ANALYZED/ ANAL. 1.0. NO. THERMAL r-e1700- TO -/2 ~,f-Jt 
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I TO-le. 
DIVISION USAGE .,;;;.,- '< .Stea:zns-Eoo-e-z STANDARD NUMBER 

,.,;,)-<<"-"l,""i"'-~f ·, , - '·•~.;,~. 

MP.tj p I pp I SH I Fl I SP INC0"1'01UTIO <!) 

I I I I I ENGINEERING STANDARD EE16 .0l.2 
APPROVALS PAGE_l_ OF_L 

0.. ~ .,,,,,.,,, 
-· I PIPING AMALYSIS RESULTS Set. SuQV. _, 

Div. . I ISSUED 8-31-73 
REVISED 4-15-74 

'. 

Date JUkY ~l98a 

TO: ~E. (2L.._s~,v 

FROM: G,H. M!l,Y , Piping Enginee-ring Group 

Client /)"£ Project ~t::U .. ,4~ :Z' Job No. C·.217.t'O 

Pipe Line Analyzed TSS-01~ - C X r,'(AC7"/tJ,V SYSrc,,,,...,, rec.O t::_a,..-ro-a-BB-4 

Reference Owg. ?13-/r A 
This piping has been analyzed for the ltiB;::!~ ~'" j)~,42, tue-/(!;#r, ?IPe.S..S v~ ¢ 

!s-4,"'~ .52:'.GtTBJ~~ ,!: ~Th'~e:_'9~4: loading condition and is fotmd to be: 

D Satisfactory, as is. 

IX) Satisfactory, ~ith co~ents noted. • unsatisfactory - See Comments. 

COMMENT ( I) ,4u .. P ie.e s rA!/!5.Sl!.$ 
. 

;tl/A'l!! S _,,.,., /5 P-_,,,, C lJ2,/l' J:,. ,~) E $ ll~M {/f/V7"' .1-(2. ,4,0$ t:i."9-Ve ~'i2Z: fJl:.-eA./ d::..lt!a:.a S/~"-'/t::.:::~,r.., r 1..Y 

t::,xarr ..,....!i.,. r ..SE I :!J.,,,_, n::. ~~s ,9~1/1! ~w _,,.,,,,_,,C.t..t/DJ!F.0, 

(32 TN(..$ ~~i:~~ ,~ ,,c'/,f,/,;t?L.. • .Z-z::: ~<=, UQ f!Lfl. ~,£.~V'~~ ,At,,.c/,:2 

~~~~4.t:.. dJA A' t!l.fJLG.~"'4 4.;Vr.$ d::!,.HICrl d_4_€_ l=:/..-V-,d.!., 

RECOMME:{DATION (J) Svt:1/o/(T' ,-HESE F rA/'4L ~o,9,!?5 7""'2 ~.0~7"" (U:_4"'4' 

(g,i Use r,11,,!# tf.. E ,& €.d. .e A/~ .e" 8.2, VT /A/6. 

-
ATTACHS: P/Pe 5ra:es5 ..>CHo/,...,. ::mz RePe,,,t']j 5v,'6?,.,,,,,lft" p,,:: r'q-tc:=:Es ~H,11,.,e,vrs 

dk.a-: ~ Signature~ 
Copies to: Sender 

Analysis Folder - Job File 
Piping Engrg. Super,isor ..,..er 
tr: fi_, &'2 '2 L~ 
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DIVISION USAGE 

MM P PP ~H Fl SP 

SI earn s-B~-;;it~:; _ _, -:i~'._r~-----, §-!-.f'--N_o_AR-o-Nu-~-~a-e_R_l I 
INCOll"OIIAUO .0 

ENGINEERING STANDARD EE16.0l.8 

PAGE..L OFJ__ APPROVALS 

0-. 5ctfiY]. « / a . z. 
Set. Sur:,w)f i- ; -· ,·,/; 4 

.....______. I 
ISSUED 5/27 /75 

PIPE S!RESS SUMMARY REPORT 

ANSI B31.l - 1973 EDITION , 
Div-------

._ ______ .._,,1, ________________________ R_e_v_,s_e_o ____ -1 I 
IOMW~ SoJ..Atf .PN..IJT pk,,,.,f/7 -so~,4,f I C-Z/70<2 

Job Name Job No. I 
TS$ t,/~- ExrMr.zz4,v SY.sre:,,.,, .;es..o Tt:J-12. 

System/Pipe Une Name 8 '!-Tt'J-/.2 ~eo"9 Analysis No. 

l. 

2. 

Loading Conditions Analyzed 

Pressure __ X.,__ 
Weight )S. 
Thennal Expansion X 

Sustained Mech. Loads 
Occasional Loads ->s=---

Stress Evaluation (Code Equations) 

Eq. 

Analysis Ident. Code 

P- &-12-A-O 
Ill- r4-12-4:-y 
z:: -rc:2 -a -4- Y 

x -r&J -12-,1-1 

~?pf psi<::: IS"~t>o psi 

PREG.Gr I/$' .1'.S✓~ ;I" 5.e..;,• b6.$' Ps; 

Temp • S'"~t.,• p ~ ;:r,. 33/~ 

Eq. (U) Pd
2 + D. 75 iMA + O. 75 i.'§ 5 KSh 

Do2-d2 e e 1t,22z. psiS 1ea:o psi 

Material: - AS'r'M A/tH, G~-8 

Eq. (13) SE = iMc ::S- SA 
i! 

Material: -,"l.sr,._, A/t:J6 GA- B 

1as~r psi 4S2252t)psi 

Eq. (14) 2d2 + O. 75 L'-t_.\ + !tl: <:: (S + S ) 
Do -d2 i! : h A //~/. psi 5 37~() psi 

3. 

Material: - ,,4$r,A,,f A/t,t; G~· 8 

Stress Evaluation (Local or Special) 

Loading Analvsis Ident. Code 

RE~f-,§_: 
I) If.LL p /,/11~ Srlt"SSE.5 .P.l'f~ ~es.s -,-,'j.,,,V 

TH~ 4J..,1.,-,10,4e'S. 

::Z.) 0CCASIOiV4L. ~17,.,o_s 15 ~ Ji S~"E 
S H~70t:lt.v,v p~~TNt;V,fl'(I!! &1/ Hc,e,~. ,,;/ce.!:~. 

= J2~ wi 3.sc,-s 
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.Calculated 
Stress (tisi) 

Approved By 

Allowable 
Stress ( osi) 

7-7-ftJ 
Dace 

7-7-?0 
Dace 
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I 
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- - - - - - - - - - - - - - - - - - -• ~ i-::-,;: ,....._ ,---. r---. -~- .. -·,, c-----:J r=J ,,, j ~ "•1,:J .......... "'. -·-.; I,_, ,I h, .... ' • .... j J 

CUSTOMER: /)l!Jl: 1 J f I: 
PROJECT: SOLAR I SUMMARY OF FORCES a MOMENTS -~ Q ~, r >< ,. 
JOB NO: C-21700 ON SYSTEM TERMINAL EQUIPMENT < 

'~~~! -
.__ 

§ 
( SYSTEM ) 1 0 BY: G.1/• l'-1A-y OATE: .:Tt1~Y 7 l'IAO ' [\.. (') - - z UI 

REF. OWGS: P 13-IS-A TSS t,1, - E Xrlf/lc.r/bA/ S,_l:_s,E~ Fl!S4D ( ;; 
X ~ - 1--

' 8'~TO-JZ·BM ~f:;; !! 
)> 

ANALYSIS CODE: T/tu/x -ro-JZ-A-7'/'I /I C> - - m 
~ 

X 
I~ 

~ 
'"D . rr, THE RcP/\RTEO REACTIONS BASED ON A THERMAL ;;o 

EXPANSION ANALYSIS FROM ... 7P. .0 f TO ?.i!'?.0 f 
. 
):;,, V) USING Ee• THE COLD MOD. Of ELASTICITY, AND 

~ RIGHT-HAND X 
:z C "' ~ m U} •..•..•• . Q .• . % COLD SPRING. ..... ~ z .. CARTESIAN COORDINATE )> 
OJ ;;o e tD SYSTEM w -< .... ~ DI . 0 .... .... .,, 

m •11 (I) 
(JI I :Un= .... .,, -o '0 0 Z• ....... ::0 

0 ~"' EQUIPMENT CONNECTIONS w n 
·FORCES (LBS) MOMENTS (FT.-LBS) rr, Cl) • I 

'"D "' -i~eJ LOC. :e: )> ~ ::0 Qo z 0 X y z RESULTANT X 
. NO. y z RESULTANT 3: 

~C'Q '"D 0 ..... ~ 
FiioA4 E ,O•A /J,,L 1HERMAL 3/JS' -~50 -/5"/ -~3 ~7-Y 13~~ -,337 371.Z 7-Y6t. -0 rr, ::0 ti) .... :;z 

0 ... 
7 

:;z -4 
Pv,-,p P-3"3 I hl.:'/,C.N7' -~ 38 0 38 -..Y'Y?" Bf 19'8 -'19-Y Gl tA 

Jif'EAST (1-:')j /~/)5 
n 

SE1s,,.,,G 3:2$' 1233 3~t:. 9~/ 37.il 9'~12. 8782 l3~18 0 
0 
rr, 

t ' 

To ~H/lirAT6/'I ( I Hl!Jf.l'IJI L ~75' -¥2./ -331:/ -s-,1 779 /?63 'Y1'33 -202.1 503.s' 
e-3tJ 7, .2 '/J" 1:z11,r;>"., .- - -- 315'- -//:, -87 - ,, ~R -l3n -zzo -/~5' 29Y 
1/A/Tl!JlfFN~ (11,)(. c;E ,s,,.,.,r 375 'l2~ ~32 1:2~'1 1~8/ /6PZ ~91'~ -'/51I /()/,~ :u - ~ ~ mm - < C a )> 

- m m flt z 
~ 0 , .... 

tlJ 0 t, KGrr~ Bo.1~~(,HE,Y,41,. 39s 12.'I 133 '1Z-Y lfi5"/ 2ZS3 /9()3 - ~a3 29'77 0 .... )> 
N 0\ ::0 

l.,C:--3aS' :Z'IJ-,#EAsr"f/11,e ,~,,.,r 'I 3/ Zif 3-Y7 s:- -
. 0 395 --Z/9 ~o -27 353 - N 0 0 z .... 00 .... 

IJNWl(F.-9CI:' (l1->l <I=' 1.$.N/C. 0C) - "" . C 
395' l2.2Y S-'lo /~£)~ /95"'6 133/ IOS-'11 :1790 //87~ - ...., , .... 

...., ~ ...., .i:- CD -
0C) m 

::0 
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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 Z05 zos) 

' 
0.0 0.0 o.o o'-o" o'-o" 0'-0" 

REINFORCED PIPE-PIPE + VARIABLE SPRING SUPPORT ZBO z.e, 0 ~ T 0-13 //7 '-(g,. o!o•· -1!.0 11 

INTERSECTION 

~ 
I RIGID ROD OR STRUT 300 , ~00 //7!.0'' o~o" -/'-0'' 

ASA TEE 305 305) o:o•· ot-o .. 0, ,, 
...aa--- HYDRAULIC SNUBBER 

-0 

~ WELDOLET 
315 ~15

1 -. TO·l?. 9s.!eo" o~o· . -/!.0'' 
:J .C RIGID GUIDE 1 \ -/'...O" 3q,; ~95 85 '-o" o~o" 

~ SWEE POL ET • ANCHOR 

MODELING SYMBOLS PIPING SYMBOLS 
,, ANALYZED ·coNDllTONS VALVES a !:>PECIAL COM?Oi~E:NTS • POINT OF INTEREST ~ ELBOW ' 

p 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 

(/j MASS POINT OR CENTER l><] IX] N VIVALVES (ASSUMED RIGID) se,o , rs A V-TO ·\t.-1 tt Z.4~ fin I\L 'lex,~ - No~~STRcio"" 4lASJ.,. 

OF GRAVITY v-,0-1~ -11 

0 \N1t.Rf~C:£. ?0\l'ff -c:J- REDUCER OR INCREASER V-fO-l.S·l4 

P--- EQUIPMENT NOZZLE V·lO-l,(J• IS 
' ~ ~ 

-

NOTES: . 

I) DIMENSIONS ARE IN FEET AND INCHES UNLESS NOTED OTHERWISE. 

2) ALL ELBOWS ARE ASA LONG RADIUS UNLESS NOTED OTHERWISE. 

3) PIPE ANALYZED FROM COLD TO HOT. DATA POINTS PIPE LINE PIPE SIZE { IN.) WEIGHT LBS./LINEAR FT. INS. 

4} THERMAL ANALYSIS TEMPERATURE RANGE IS FROM 70° F. TO 
FROM TO MATERIAL SPEC. O.D. W. T. PIPE FLUID INSULATION THK. 

OPERATING TEMPERATURE UNLESS NOTED OTHERWISE. l.OS z.e,o lltOIL> G~ e !38A e. <oz.5 .. 3ZZ.. 'ZB, S5 
l'l·-7 (!. sz.s-•~ 

10,, 3~" 1A-<re .,,,.,.. 

5) SCALE: NONE z.s~ 300 

6} THIS DATA AND ATTACHED DRAWINGS USED FOR ANALYSIS 3oS 31S 

PURPOSES ONLY. 3S2.. 3.<35" ·• ' 
,. 1 ' ' 

.'A4 405 45 .7."'-.1 \0,'e> NP\ NI\ 0 

-
NO, REFERENCES NO. ANALYSIS CODES NO. REVISIONS DATE BY CH

1

D APPt 

P\":>-15~ 7i W • 70-IZ-~ - 4/4 V\ PIPING ANALYSIS DATA (Pl3-\5) 

1j "J,/• /0 -13 -~ -lf/4 V\ Stea!~!:~oger I 

)(.• To -1z.- A-I V\ . :.,. .. __ ....,.~ , .. , 

,c,• 10 -1!>- R-l V\ /OMM SOUIR PllOT RANT- OAGG£T, C4UF. 

V\ TSS Oll-£XTRACTION SVSTE.M F££0 
V\ FDR l50hCT RIC P/3-/5 KEV. A 

1/\ DRAWN: R"FN DATE: /·/tJ-80 ANAL.BY GHM DATE: l·Z3 ·80 

1/\ CHECKED: < ✓- DATE: /-Z.:t -3:) APP
1
D. BY ~s•;(..·/1 l DATE: ,1-:: .. 1--80 

V\ JOB NO. C-Z/700 SYSTEM NO. T0-/2, 13 lsHEET I OF/ 
198 



I 

•• 
....J 

~ 
I 

c:: 
Li.I 
:c 
I-I 

I 
I 
I 
I 
I 
1• 
I 
I 
I 
I 
I 
I 

•• I 
I 



-------------------. _ • ___ =:-= __ _1111 f fl ~ c;;;;i .,_ 1a,qe=-: C::+i uZl CJ fB:I Ui• C7_ ----~ 
nvr,.\fL~.~ ~ · ' I -····-·. ·----·-·-----

i •........ •. .• .. ** 
···~~·~··· ** ** *** •• ft~~~ftftftRRR r-~------- --

•••••••• •••••••••• ** ........... ** ** .............................. ............... .. . .......... .. ... ** • •• ** •• •• ** * ** . - -~ ~·· ... ... .. .. 
•• ** •••• •• ** •• •• ... 
•• 
•• 
,. 1' 

** 
•• 
** 

•• 
•• 
** 

------
•• ** *• 
... ** •• 
** 

** *" 
*"*****.#I* 
********** 

** ** 
****** •• 
• ••••• •• 
*"' •• 

** ** ** 
** **** 
**••·· ** . ...... * * *. 
** .,. •• 

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

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

*** 
** -----·---·~ 

FOHfWOIW 

·-··--·-·---····---·------·-------------------------------------------------
THE FOLLOWING RFPOMT ~A~ GEhf~ATfO HY THE OYNAFLE~ PIPING AhALYSIS 

------·--···-·--·-------------p~iJ(;~A~:--tiH:P~Ut.fiAM ACctli4f.iH'ifflts·-tHCWtlffSCl~Al\f~EurF>racl-rc,..---------------------
SJTll~TTGHS EHCOUNTEREO TN HUOEH~ PJPJNG SY~TEHS INCLUDING DY~AHIC 

-----------------AS ~'ELL A$ fl,fP.t1AL, WEJ(i111Ailo PHESSLJR~t:.F'FECT ,r:-. ----------------------------

·- ---·--· -·FriH -f' I IPlllF u--nrfll1fr-1Hfl'.iili.1R-PR'f}MPT-~ SSTSTANCl:--llrlTSlNr.7rTE7f'H. AF LE x 
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PRnJECT • DOE \OHW ~(JLAR PH.n_T,;,._:P.,.:L:..;A;:.;.N:...:T__::C_•.::.?..!..17:.,.:0::.,;0:_ ____________________________ _ 
---------------on - tsrnir-mi:rn-nr-T;,- .. 

r>ATE 7/ 7/80 
• • • * * • • • • • • * • • • • • * • 
* * _____________________ •_EDITEO PIPING SYSTEM DESCRIPTION • 

• -------------------------------- * * • 
• * • * * * * * • * * * * • * * * * * ____________ EX~~~~~!~~R~V~N~O_T~E~8 ________________________________________________ _ 

---··------------IN THE F.ntTED PIPING SYSTEM OESCRJPTION: 

_____ _,;. ______ __;,,(.:..tc...)_P_O~IN_T_IJ:ICII.TtClH NliMI\ER SUFFlXES N, H ANO F IDENTIFY THE NEAR POINT, THE MIO PO TNT ANO THE 
FAI? P0fTIT7'cS!>ECIIVELY UFA PIPING HEME.NT IN IRE OlAEclHIN IN wRICR fRI: l.1 14f. IS IRAYERSEo. 
FRACTIONAL NODE NUMREHS APPEARING lN THE FOLLOWING REPORTS IOENTIFY THOSE NOOES AT WHICH 

----------i.r:· PROr;R~rr-R·,\5:-1HTrFluUCF.lrEVfTV-----:wTCF1J[1IBP--P!JT1-t"7-,;,1,ll,.t OE I f."IMl 1lEll F 401'< TPE •tAXJrT'""", ____ __. _____ _ 
•LUMP SPAC H!G CR tlfk I A ENTEflF.l'I RY THE USF.R • IF FRACTION AL NODE NlJMIH: RS ARF. ASS I GNE 0 

-----'--.-0··1-10R1:-nnTtHrF.·-n-;:,fEHr-rJRJr.fTT{TTNbAT-TTTF7>lME-l3RANCTI-f'1Jli, 1, 4 Ll:TT..-t,,R-,..,,1-..trl.rt.-P"'Rrt.,,.C.,.F.""IJ.,..E--,..lc-A.,..t __________ _ 
FRACTI04AL PO~TtDN Of_ THt NUMJ;ER TO UNtQUFLY IOENllFY EACH POINT (E.G. 2.Atl. LETTERS 

----------------,.,---~ST,~Nfo ro ELtflE7"ffS AtJ> •UBElltlctv IN tH£7TRu'"' m ,.,.,,o iwo=Kua..i .. "• 1R .. ,N,•111 11111-

-------•• 

'2',AMUTF'fT7EMPF.ltITTJTtE 15 A$S1J!;y£0' TO BE 7o7:r£"t;PITS-f'1\l';r<Emf .• 

31--nrF.r'A"'(fl,!UfrAttmTAflLE DIFFERENCE JIil tOIIP CLOStfl't~t-cUUlttlNS IS ASSCll"EIJ 10 8E .25 INCHES. 

(4) TAE MAX(MIJl'I JILL(IMIRLE ulFFERENt.E l'<!:.l\i/F..t.N IHE CALCIJLATF.O Ull !KP(,T COOFIOIIUTl!S OF tl5£R 
______ OESIGNAT~O CHECK POJ4TS JS ASSUMEO TO OE .25 INCHES. 

(8) IN PROfR TO MAKE lt POSSIBLE TN CERTAIN SITUATIONS TO PERFORM IN~EPENDENT W~lG~T ANO 
-------~-'--------Rf.:l?nll'f:;--,P..-1\'C-YSnrtTT-r-R~llF,nJN ANO APr'tl-•Hl:CfJIH;-'$15'F.-Ss-rntoLATil'H 5 CIIIH~F.'.C'·T .... t .... ,-,-, ... t;E-----------

PRf1GflAM HAKES CEIHApl ASSIJllPTTUNS 0 IF THE INPUT OATA SPECIFtl:5 JMP(JSF!) t1nVF:H(NtS ON 
.RS (ANcJ OR DISF'LACEMEN1$ UR R()llllIIJNS mrltt1i·to-1;t~Ail'l1S (IUJJ,,'IAIO li•ESI: AAE AFiSO!il!O 

av THE PROGRAM Tn ~F. THE~NAL EFFECTS ANO tNCLIIOEO O~LY IN THOSE LOADING CASES ~HICH INCLUDE 
---------------HEPMAc·.---r;TtR"ftTT.t"Y,-iF-·rnrtm'trT,",Ay-A-SPf:C-Iftl:S-,.OtH::1:s-a-no-l'ltmE.llllS (FOR,"'O~t) O~f't)-----------

OISPLACEMENTS ON NOT~TIONS nN FLF~IOLE RESTHAlNTS (~~D,RAN) lMESf ARE ASStiMfD TO BE 
---------------t>f.fGHT-t:FF£r,f!:l7Hm1~CLlmEo O!'illf JIil TH{tSt-ttlAOlNt.·-c1.sf's-ir.tttt:1r'fNCtlH,E li!F:ft;ttt-;--11''-tH..--.:t-----------

AqSIIMf'TIONS ARE INVALllJ F!W A f't.flTJCl.11.AR SITIIATIO,J, H,E 1.ISER OH ACCIJRATF.l Y HOl'H TtJE MOST ---------------•~F.~A t ,'H Tu AT II'.)!'< !.If IIS J NG T ~IE II UX ft t A N-y--stlPPtlRT-Mll'tf,-t~il~t-'"A'f'..-r,-tt!•!'-+J1-MU..,.•4t+-t_..1*11•11t..,,, -------------
C ONCE NTN A TED LDAOS (ACL) FEATURE OF TIIE PROGRAM AS AN ALfENNATE METHOD nF SPECIFYING THESE 

---------------u:tF:Cis-;----------------------------,;._-------------

----.--~ 

- - -

lll'l- STRF:~s·-prtBl57rtCATJ1Tl'~nR~:tf'£C1FlctrA1""-fHf-TANt;~l",t"N""TtftSE1:'ttnN PO I tlT tlF A BfttO--O 
MITER WILL RE APPLIED TO THE NEAR, MlO ANO FAR POINTS OF THE BEND OR MITER. 

(tS} THf TAijLE OF CONTE~TS APPEAAS AT THE ENO OF THIS REPORT. 

- - - - - - • - .. - - - - - • - - -
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t 

:t OVNAFLEX E~r1eo_PIPJ~G $Y5TEM_OESCR1PTION {CONTlNUED) PAGl 4 

--------------------------------GE~EkAL DATA 

-------·----c O OR o t ~N-A=TE_S_O~F-A-:-l_L_P_O""t""'N-,--,T""sc-:,n-F---,,--T H'""'E~S...,Yc-:Sc=T,:-E-:-11-.,--A R:,-,E:--,lf-r,ln,Tr.,li.-..-.,-Rt Sl'E Cf fn I' 0 INT 3 OS, w H 1 CH IS THE ORIG IN 

I-IATEHiAlS li~Fn ~ftE14PEIUffiRE OEPENOENT P~OPfJHIES ARE SHOiotN Al POllliT OF H:t1t'ERAt11RE CHANGE) --------.. -----LCS - LOW CARedN STEEL 
yn11Nr,S M001tLUS AT AMRlENT TEMPERATURE ii 27,900,ooo. PSI 

-------------------.Po1ssmnr~--;;-n1 • .30 
OENStTY __ :_ tt'·JO• POIINJ)S Pf.R CltBIC FOOT 

___________ SH!lC!<_ ANO _SPl:CTl?Ul-1 ::::..O:_;_A_:_T..;A __________ ~------,------------------------------
••••••••••••••••••••••• 

Hut,r·cu r oF'n £ c" r - 6 o 

FRE!iUEIICY CUTOFF SET AT 33.00 C-PS 

SPEC-TRUM--1 

------------------~----~----
SPECTRUM 2 

·······------·-------·--·---I ----·---- --··· l()G r,n t Hfffc-·1 N TE~Pul.AlToITT n:o1;UTTTIM1c-nrrtifPOL AT t ON 

1 
:l ' 
j •_--_-- _ ----,--------------10 ._01 .1_0 _____ ...... 0,-.,.1 _______________________ _ 
j -y---~ ·;es .o .. ~.... • 
i ~ 2.so .&1.1 2.so .M 
I - q.oo .s3 __ '>.oo .s3 
1 :n.co .13 • 33.01) .n 

fRECH_iEijCT I 'C' 
~-••CPS•••-~--••••••••••• 

F~EQUENCY 
••••CPS•••• --------------

1 ----
1 SHOC~ SPECtFitATIONS 
! ······--.;;-;;;•-;;;.-.;·•·:-::-:-::.c--------'-----~----~--'--------------------------------

SHOCK f CONSISTS oF : 
lo0.00 PERCENT OF SPECTRUh l IN TH£ X DIRECTION. 

THE GLOUAL COMPONENTS OF lHlS SHUCK ARE •ss~MEO TO ACT INDEPENDENTLY 

THE RESPONSE OUANTlTIES AS$0ClATED WITH EACH FUNbAME~TAL MOOE AOE COl18INEO USING ----------------'----...1mR ... E-cr-con-s'"E,..l .... .,,_.,s-npTJI...-C.,.,El""1-,F""R"E,,.tJmo""f""'N .... C'1'7PiF'r---.1tTl'IO-...-. ____ __;'.---------------------
CLOSELY SPACED MOnEs WITHIN 10 PERCENT OF EACH OTHER IRE OIRECTLY su~~EO AND • 

------------------HEn-cmnnNt:07iTTJrTlicRfffUIHNC-1110DAL-CIUAN'trTT£S--ar-6r.5-.-------------------

1-

t 

i 

' t 
{ 
! 



i r~t-· -?;£J;:~"-C.c;.:;S;~~;~~;,:..-~~;-:~ \ \..~;';.;-;n:.-:.~~~~---~~-~ -~~)~~c~-~- '~ 
t-· .--, __ ,r 

'" . 

:_•t OYNAfLEX EOtfEO PlPfNG SYSTEM OESCRIPtION (CDNllNUEflJ 

~-------------------------------' ------------~~-o-c_K_2_C_O_N_S!STS OF : 

n"G'£ '5 

to0.00 Pf.RCENT Of SPECTRUM 1 IN THE Z OIRECTtO~. 

TME GLOHAL COHPON[NTS OF THIS SHOCK ·ARE ASSUMED TU ACT lN0EPEN0fNTLY 

-------------~T.11E RESPONSE UUAhTITIES ASSOCIATED wJTH FACH FUNDAMENTAL ~ODE ARE COMRlNEO USING 
·- .HE CLtJSf['f---5F1CfO00QLTfKil:T"lcS~TREHf0 .1 • 

CLOStLY SPACED NODES ~ITHIN t~ PERCENT OF EACH OTHfQ ARE OlQECTLY SUMMED ANO 
-----------------k'E~i-COHiHNEOwITH7Atw£ITTalRTNG7mnAt.-l31lANTTT lES BY SJ:/5 • 

SHOCK 3 CONSJSTS OF : 
100.00 PERCENT OF SPECTRUM 2 IN THEY DIRECTION. 

THE GLOBJL COMPOUENTS Of THIS SHOCK ARE ASSUMF.0 TO ACT INDEPENDENTLY 

THE RESPONSE QUANTlTIES ASSOCIATED WITH FACH FUNDAMENTAL ~OOE ARE COM~INED USING 

I ------sun-,,, 

FE CLIISEI_V SPKCLO fREf:lOENCV CtsF) MtlAOD. 
___________________ tLC$fLY SPACEO MO~ES WlTHIN JO PERCENT OF EACH OTHfij ARE DIRECTLY SUMKEO ANO 

HF.f.f7:tTTm11ilEO Iii I rA I •~£1'flttr,rrm:;r-100At-om1N fl I JES f.l Y ~RSS • 

nu._ lftrCUlffiT'S'Tlf"Ut-: 
1nn.oo PfRCENT OF SPECTRUM t IN THE X OlREClION A~D 
lon.oo f'ERt;E.NI OF :aPECIROM 2 pJ 
100 0 00 PERCE~T OF SPECTRUM l IN THE Z 

THE GLn8AL COMPONENTS OF THIS SHOCK ARE A~S~MEO 10 ACT INOEPENOFNTLY 

.I Tl• f. RESPONSE CWANTfTJES ASSllCIATED WITH HCH FUNOA14ENTAL MOOE ARE COMBINED U~ING 
TRE ccnsr::c, Sl'AC.EO F~EQUFhCt (CSF) l'I .• 
CLOSeLY SPACED MOnES kITHIN 10 PEMC[NT OF EACH nTHFR AkE OlRECTLY SUMMEO ANO 

-~---------------Hnr1:0tmT'<Etr7ftTFrTf'lt1ttli"KPrt~Ti0011t:'--fJU O; f JT If S EH Sk 9S • 

.:-n-11ntnt;-t0:111J IT IOt,.'"S-P,lltT['t="n-----'--------------------

--------·----------··------
Si•ncK !2 _________________ _:_ ______________________________ _ ____________ '"'""'."' ___ SHOCK 

SHOCK II 

(l65 fl) 

PnIN\ C(IIJP O I 10 TF.: ~ (f'TJ f!I.ITSJr,!'. J.Alt Tf:1'11' ••••••••••• 
POINT ELEMENT Loe. ---------~-----------·- RAOlllS LENGTH ANGLE DIAMETER THICK (OEG) PRESS PIPE 

-fyp£---nESJ(;tl4T toN""·t,ro- • l( f l (F-'T) (FT) (OEG) ( lti) (111) MUL (F'A~") (1-"SI) IIT. UNI 

----- -------·--- ------ ------- ------- ------- ....... ......... ·---- -------- ----- ---- ----·- ----- ·--- ----
ANCIIR ... 30'5 o.o,, o.oo o.oo 

• NOTES PERTAINING Tn POINT 30~ APPEA~ ON lHE FOLLOWING PAGE 
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1

~~c, ~;:u - ·10·~~;,;~iCCll?:-;::TlO~ :· o v t- ~-; L E ic - ' ·1 
• - .- - r 

•_t - 01ST. LOADS 
. (LBS PER FT) 

DYNAFLflC EOtH:o PIPt~,G SY3T(t1 lH::sc~lPtfON (CfJNTINtJEOJ PAGt 

--------·-----------------------
POI~~,~-- tMRrifNHF.S tfTI 

POINT EI.EMENT Loe. ------------·---------- R,AUllJS lF.NGTH 
TYPE DESIGNATJIJN NO. X y l (FT) (FT) ----- ............... ·--·-- ------- -------- ------- ------ ---·--
lNCHR ••30'5 Oot'tO o.oo o.oo 

i ( 

OUTSlOE - WAL( 
ANGLE OlAHl:TElt THtCK 
(OFGl (JN) (IN) MATL ----- --·----- ----- -··· : l 

: : 
: : 

: 
l 
: 

T.EM7> -••-••••-•• 
(OEG) Pf1ESS 

(FAH~} (P&I} -------
PJPf: 

:,. T. tJNlF ----
I 

_l 
: 

6 

' : 
: 

l ST~AIGf-lT •< 3.00 • : s.r,2s: • 322: lCSI ?8.r,C 25. I.I I 
.- ( . 
I ________ (• THERMAL ~XPANsinN nF Les RETwF.EN AMBIENT ANO sen. ; 
j r---15fG~Et:s"FfH?f:NHF.H-rs·-~;ao7i:iCHES PEil t 00 ·rn•f : 
1 --------+--fi""'-4"'1WfF7ifH1nfsfiH81lTEO LOAD llF 25.40 PLF IS ACTING : : : : : 
1 ( IN THE •Y DIRECTION• 
j ( 
j _________ >•3tON o.oo o.c,o 1.00 1 : : : 
' ( . : . : : : 
I _____ BENO_ •< ___ 310M o.oo .2<1 3.7t i.oo 1.s1 «Jo.ooo : : : : : 
i ( I I • I : 
j )"3tCIF o.oo t .oo 4.oo I I· : : : 
I STRifCHf .. , 

> .. 3tOF.t 
!T!ll IG'R'f--;; ( -----I I >•3t SN --·--r-· 

8ENO .. ( 311511 

o.oo 5. I.If. 11.00 

o.oo q.q2 1.1.00 -------
o.oo tn.62 1.1.29 1 •. 00 

H. ','' 1 10.q2 >•3t~F n.oo •. ,. __ __,,_ 

! 
I 

I 
l 
l 

I 
1 
l 
l 
l 

"11 f"IM,J,\'P t -\ 

0. QI) to.Q-' >•3t5F.t ,..,. .., •. _ 
IJ'""".&U'f"lJ -, 

>•J20N o.no t O .q2 

REND •C 120M o.bo 10.,2 
--- . -·- { .... --

. >•320F o~no t.<12 -------c -----··-
( • POINT 320f ts toutVAL~NT 

( 
{ 

RENO •C 32514 .2t1 'h21 
··r---

>•3?5F t.oo A.~2 
STl1AJGAf • 

>•~2SF.t 3.&3 11.<H! 
STU I Gff,-;;r -·-

>•3«'6 6 • ?.'5 8.<12 
··- . 

q.7'5 

111.so 

is.21 1.00 

1s.r;o 

Tl1 POINT 32!iN 

1'5.50 l-00 

1s.c;o 

ts.so 

ts.so 

• 
-• : 

1.s1 cio,ooo: 
• 
t 

.rs l 

' .15 f 
: 
1 

1.57 <10.000 i 
• 

: 

1.s1 <10.000 : 

• . 
• 

' . - -
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t OYNAFLB EOITEO PIPING SYSTEM 0£stRJPTinN tCONTINOEO) PAGE 7 

---·-·--------------------------
(Lf!S 

--·----------·-·poTf.iT cm:r~olm rnrcr- oOTSlOF. ~ ALL T(f,ip -----------POINT EL EMF.NT LOC • ----------------------· RADIUS LftlGTH ANr.LE 01.\MEH~ THtCt< trE~) PMESS PIPE 
TYPE OESJGN/&TtrJI• t-i1J 0 )( y l (FT) {J-l) ( OE. G) {11\) (IN) F1ATL (FAlt!i) (PSI) ,. T • UNIF 

----- ----------- ------ ------- ------- ------- ------ ------ ----- -------- ----- ---- ------ ----- ---- --------•V-••--••-•-• -• : a:bzs: .322: LCS: 5110,: 
i 

: 211.1,1 2s.11: 
)•32~ r,.zs 11.9?. is.so . : . : : I : I 

l 
. . -c-- l : : j : : : 

( • RtGTO QESTRAJNT AGAl~ST 019PLACEHlNT AT POINT 326 t I : I : : I 
( IN D I !(f.C TI tHI Y I : . t t I : : . 

l 
( : t : I : I I 

STRATfHH ,-( 11.1s . .. 
( : : : l 
;..;;J:?f). 1 11.00 J,.q2 is.so I : : * : 

I STRAIGl"T NC 4.'75 : t : l I : : : 
)"BO t5.75 Fi .42 ts.so t j : t I : I l . 

( I I : : I t : 
1 C•-1HGTl}7U~~T!HTNTAGtiINST IHSP(,CEMENI lq POHIT Bo ; t : : t I t t 

i ( IN O rnECTIOt. Y : : : t : I t I I 

I . 
STRAIG'HT •( 11. 75 . I I : I I I . . . 

>•O:B0.1 2<1.50 A.92 ts.so • t : : : I : • r . -. ---- -srn 1ri;wr-;r------ • . . 
>•330.2 25.25 A• 92 is.so : l l : I I T- ·sri1A·t r;Jrr-• c- • . 
>-330.:5 30.00 A.<)2 is.so I : : f : l : 

I STRAIGHI ( 4; 
)•335 H.75 e.qz is.so : t : : : : I 

c··-· 
( • RIGIO RESTHAINT AGAINST DISPLACEMENT AT POINT 33S I I I t I l I I 

TICOilfECT111R 
( t I : I : : I : 

' 
- ... ~~ ........ .. 

l ( : I : t 
l jiiiJ3f..N 37.25 8 0 '12 t '5 • 50 I I j * j ( : : : : : : : • t1-ro--(-33,;M 37.% 1h21 is.so 1.00 I • 57 90.000 • t > : i ' : : I 

C I I : : : : : • 
-3-'6F 313.25 q.q2 15.SO 

( 
-111·POtt:i136F-t~J.,,._l;.E'.NT TO POI~3 

( = : : ! r I I : 
( . 
( . : : : I : * I . 

END .. ( 337!'1 36.?5 10.62 l5.,7CJ 1.00 i.5, 90.000 I : : : i I 
( : : : . : . ····---,-~·31 3K;25 10. 1n 1&.so 

~---
i 

! 
I - - • ·- - - - - - - - - - - - - - - - - - -
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( 

:1 OYNAFLEX EOtTEO PIPING SYSTEM OESCRlPTION {CONTINUED) P~GE 8 

---·---------------------------- otsr; LOAOS 
(LAS PER FT) 

POINT- ---COOROINAT~S (Fl) OUTSIDE \IIALL. TEMP ·----------PlltNT ELEMENT LOC • ----------------------- RADIUS LENGT .. ANGLE OlAMEHR rntcK (OfG) PPESS PIPE 
fvPE ut:STGNATtnt1 NO. X y z (FT) (FT) (OEG) (IN) (HI) MAlL (FA~R) (PSI) w 1 • lJNIF 

----- ----------- ·------ ------- ----··- ------- ------- ------ ------ -------- ----- ---- -------- --~ -· --·· : B.1i2s: .322: LCSl s~o.t : 26 .n: zs.,u 
>•337F 38.?5 t Oo(Jt! 11,.50 : l : I : : • l 

---- 5TPAit:~t .;{ - ~··--- 4.2s . : : ; . 
>•337FoJ 38.~5 10.qz ii!0.75 : : i : : ' : I 

I STRAIG~T •f 4.?.5 l : : I I I : : 
>•nq,, 3Ao2'5 1 Oo '12 zs.oo : : . I : : : . 

j • . 
l ( : I : I : : • : 
l 

. 
8ENll -( 33qM 3R.S4 ,o.92 ;,5.71 1.00 t.57 CJo.ooo: . : : I I t I . 

,1 -- ------( : I : : : t I l 

1 )•33qf:' 3q.;,5 10.q2 26.oo : t l I : I : : 

l SHA tr.Hf •( i.so I : : I I : I : 
>.;.340 Al.75 10.qz 26.()0 I : : I : l t t --·-r----- : I : l I : 

(•RIGID .RESTRAINT AGAtNST OISPLACEME~T At POINT 340 . : l t I t I . 
---l ·--·-1 t-i -lH"REC Tl ON--i . I 

j ( t : l I t I I I 
1 S,irrf .~ - . 
j ( I I : l : I I ' )·., 3a [N 4lf;>.5 10.n 26.00 I : • r : ' . 
1 ( I : I : . I I t . j -y·------a E f.i rr·- r-·:rin fl 4 lf;'Jb- 10.t12 es.11 1.00 1.57 9().M0 I t I ; 

l t : : : . : t . . . ( . 
I - >•34t~ ZIS.25 I o.q2 25.,oo r r t j ; ' I t 
l STRAIGHT •C 4.25 : I . : ' I : : • ! ---------··· ·-----~)•3lflF •t zrs~zs H\.q2 20.75 
l STRAIGHT•( 4.25 : : : ' : I I ' --~---- ·-- -- ·--·-·<-••····· >•3113f.l . os.~~ 1 u. 1Jr--n,.-si, 

( : I : I s : : ' llF.N(I .. ( 343M 45.25 tn.62 15.7'1 1.00 l.51 110.000 : : : I i i 
( : 1 : I : t : I 
>•3lf~F 4 5; z..,-r.q·;r----" l '5 • '5 0 I 

( t I I I t : : t 
STRUGff1• c- • 

( : : : : : • ' I 

( • SiUF.SS INlffiraf1'1n1!ttr,. Sl'E'CIFil!O Al P01NY344 i : . : l I ' . . 
( STRESS lNTENSIFfCATION FACTOR• 2.44 l I : . : : ' l • ·---·--c---·-----·------ -- . . . 

KR PT >•34/i as.2s e.112 is.so I : ; : : l I I 

* NOTEd PEHTAtNtttG TO POINT 344 APPEAR ON THE FOLLOWING PAGE 

··--·--·--·--------------------------------------------------------------------------
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• __ ,
1 

ovNAFLEX EOITEO PlµI~G SYSTEM DESCRIPTIO~ tcONTthOEO) PAGE q 

~ ······----------------------~---' 5 • LOAU5 
(LBS PER fl) 

n~ t.-fiOQl)JNAtESlF 
POINT ELE~FNT LDC, -----------------------TY PE ()ES Ir,~, A ftON-NO, l( V z 

RADIUS 
ITT> 

LENGTH 
ITTl ----- ----------- ------ ------- ------- ------- ------ ---~--

All!G\.E 
COF.Gl 

OUTSJOE ~AIL 
OlA~lT~R THICK 

(It,;) (IN) ----- --------

Tn-~ _____ " ____ _ 

(('F.r;} PDESS PIPE 
MAT[ (FAhR) (PSI) i.T, l!NIF 

.322: LCs: seo.: 2s.11: 
BR PT >•31111 45,2'5 1',<12 t c;.50 • • • • • 

C 
( 

R.62'.:: 
: : 

2/i .6: 
: 

srnltGHl -( 
( 

s r M ~-I~-'"'_!_ _ c >~ J znr;i 
STRA I --}•Tlrn--... 

GI-IT • ( •" 

lfir.-7-S 

~ 

~ I-'• -

ir;-9c--, ::, • 

5.3un.~ 58,15 8,q~ ,~.50 

~ 

4.50 

1.1,50 

ST~AtGHT ·< ---~ --~~ a.so 
>•3u5 6$-;715 A,q 

( 
--------c-w---i.tt, IO Rr-STRJrTNTA'(;11 HIS f O [SP[IICEHEN I AT PIJIN I 3q5 

( lN OIRECTION Y 

STRAIGHT •C 4,50 

>•3115.t 67,75 11.q2 15,SO 

: : 

: : 

: 

t I STl?A!Gffr--- • • • • 
~- >•3as.2 12.?.S R.92 ts.so : 1 : 1 ; : : : 

>•31J5,3 -. - - - -- - ---7&.75 R.92 ts.so 
---sT;?A:tGH,- c·-- • 

)• 350 _ •. - - . - - - - -At• ;>'5 8.CJ2 ts.so --·-·-. --c • • • • • 
( * RIGIO RESTRAINT AGAl~ST OJSPLACEMENT AT POINT 350 I t I : : : 

( . . 
----c-SilU-YGft1•t • : : ; : : t t 

( • ; '• i : i : i 
7$R P 1 ,.3r;;, ,is.oo s.qz is.so : • ; : 

1 
: 

1 ( . . 
t 
C 

---=rintr.H,.--.,. • 
( 

-------,-353 1'7.75 ,-.-q2 tS.5 

w t.UTF.S PE~lAINirll, ro POI,QT 35.4 APPEAR i)N THE fl'OCLOWil'lG "•Gt 
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:1 OYNAFLEX ~~!!~~-~!:!~~-~~~!~=-~~~~~!~!!~~ (CONTINUED) PAGE 10 

p"fffNf COMOINAT.F.S {FT 
PIJINT ELEMENT Loe. ----~--·--------------- HAIHus LENGTH 

7TPE OESJGNAfION 1'10 0 X '( z (FT) (Ffl 

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

HTTiffoE ' WALL TF.MP 
ANGLE OlAMETER THIC:K (OEr;) 
{Ot:G) (llli) (IN) MATL (#'AHH) ---·· ----·--- ----- ---- ------: P.625: .322: Less sec.: 

: I : 

01ST. LOADS 
(LBS PER FT) 

PRESS f'IPE 
{PSI) ~T. ·---- ---- tmTT ..... 

: 23.&: 2s,,u 
: >-~s~ a1.15 A.q2 ts.so ·-------· l ·· --- -- ___ _.__ _____________ ..,,:----.----.---.------------

i • • : : I i 
< * RIGIQ ~ESTRAINT AC:A lNST OJSP_L ACH1J'._N_!_A_Lf'QINI 353 
( IN O(RECTION Y 
( 

STRAIGHf .;.( 4o75 • 
( 

-----·---· ----···>•355N--'94~SO 
( 

ttEN() -< 355M 
( 

-------. >;;355,: 
STRAIGHT •C 

--- ·---------- )•3601-l 

( 
n'EN!f"";r7 Ii o 1-1 

<JS• 21 

~5;50 

?l!,• 50 

?fqo 
__ -"7 ___ (F36of!' 

;I _STR~ lGH_f -:.~>;;~-6t5F".t CJr.'ffi 

~.so 

STRAIGHT•< 
>•3f>SN ~ 

{ . 

·--lffNO-·;c::·36~!1~---q,r;-,o 
( 

·-··- ---··-· )• 31,6 
( 

tJ'r.!HJ 

e.qr · is.so 

R.f.2 I'5. so 1.00 

7.q2 15.50 

171%- is.so 

&.JS 1'5.21 r-;.oo 

.,, .. 06 u.sfl 

fi.ofi 'J. 75 

l;.06 s.nu 
,.16 4.,zt, r.iro 

',;ffli--U • 

l•INf 366 Is £!3011i\LEN I Ill PCII:'.JI 365F 
( 

l.57 91').000 . . 
! 

.,86 

t.st 90.,000 I 
I 
f 

41175 

11.,75 
J 
I 

i.s, <10.000: 
: 

: 
I 
I 
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I 
: 
t 
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: 
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t 

' : 
: 
r 
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t 
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f 
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l 
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J 
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: . . 
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' • . 
: 
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: 
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: 
I 
t 
I 
t 
S 
: 

: 

: : t 
: : : . : I . 
: : . . . : : . . . . . 
t . : . 
: : : 
: : I 
: : ' : t : 
: I I 
: i I . t : . 
I I i 
I I 
t I : • : : : 
I • : . 
: : ' ; t J 
I : t 

t : 
l' 

: 
'llTGID'....._( I I I ( • p;Jli! k:Jli! ICJ&! ____ _ • 

: 
,,,, .... ~ 

: : I 
~Elt,Rr OF ELEMENT.= ;.,a3. PI.IONOS 

C 

STRAIGHT •C..,-:;:J1j7 
•37ffTI 

( 

qs-;,o- r.'t1; r.t)1Y 

tJS."SU---t--;-o 

M'.im--:.r-7~1,.-~o .2q 3.71 
( 
s"11nr qs.~o n.nc 3.oo 

STRAIGHT.,( 
7.tiCR!-1 -- -- --·· --- •· H'f - ---·-lj5;,;.,..---i,;no----.r;oo 

t 
t 
t 

2.35 

1.ou 1.57 C!)o-;m}O. 
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? 

4.oo 

i"fHlTE1f7JflffTTNttlG TtfPOtNT 375 4PPEAR oN 1RE FIILCOWING P · 
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1 

t OYflAFLEX EDITED PJPt~G Sv8ttA OtSCRiPTtON (CONtlNOEn) PAGE ti 

----------·--------------------- f 
J • 

(LBS PEQ FT) 
·---POINT COlJROINATES (FT) OOTSIOF. ... u Ti:.HP. ---·------- f 

POINT f.LEl-1FNT Loe. ----------------------- RAOlllS LENGTH ANGLE. OJAHETER THICK (OEG) PMESS PJPE 
7YPE lJESIGNA T tOt1 N0 0 X V z lFl) (t=T) (of.GJ (IN} (I rd t-iiTC (FM1R) (PS 11 y; f • IJNIF 

---·- ----------- ------ ----·-- ------- ~------ ------ ------ ...... -------- ----- ·--- ------ ----- ·----··--- ·----- ·- ·•··-·· -· ··------·· : 8.625: .322: 1.cs: 5,1,J.: : 2e.b: is.a: 
Al'lCH~ ••375 qs.so n.no -t .oo : : : : : t : ; 

j --~- ·- -- .. --·-···---------·- ·-- . ----------- -··- ·----.----- - . 
j . : 

* CONTRO~ COOkOtNATES nF POINT 375, IN FF.CT : : . .. 
j X II 95.s~. Y = o.on, z = -1.00 t : : ! 
l 
! RFSULTANT DIFFERENCF ts ZENO . : : : : : . 
! ---· --------·· . . . s . 
1 : : : : I : : 
! 7JP. PT ·-•352 as-;oo i\.qz tS.'lo : : • : : ; : . 

( : : : : : : t 

l t - wELntMG TEE AT POINT 352 : : 
C : t : : : C : . . 

SfRA'TGH.-. • . 
( : . : l : I : : . 

l . :li•'tlftJN as.oo 1.06 15.~;o • : : -: : : l : . 
! ( t : : t : I : : , BENIJ • ( 31,t,A as.110 6.35 1s.21 t.oO 1.s, 90.000 : : : ; ' 
t ( : : : : : : : : 

I >•31-HJF a~ ;-oo 6.06 l Q • 5t> : : I i : . . 
STRAIGI-IT •{ ti.75 : : : : : : : : 

Y•'l~tJF=' • I as.oo 6.(16 q. 1 '.> 
STRAIGWt •C 4.15 t l : : : : l 

)•3H'iN as.on 6.IJ#, s.on : : : I • . 
( ; I : l : 

BENO-• c--J/l',M es.oo 5.76 ii.;;,q 1.00 1.s, crn.ooo : 
( . t : I : l : l . 

--·--,---~~,, 8'5-;(T 
( : I : t : : 
c * ~om, 366 IS EQUIVA[ENI 10 J>,tirH 38SF i: I . . . . : : 
( . : : . : : I ' . . 

Tttt;t r:r-- C I• 11 : N/11: M/Al : . N/A: NIA: 

l 
( . : : : : : : : . 

I tTGf1T71P--£l.t111:NT e 243, f'OIINIJS ; ; : : : ; : ; 

J 

( ; : I i : : t : 
)•31J7 

STRAIGHT•< 2,35 : • : . : : : : . . 
I ,-:,~mt· e,.uo 1.no Q. /)ii : ; : : I s ' : 

( ! : . 
' 

. : C l 
l 

. . 
l ftttr•(~q()l1 as.no • ;19 3. t1 1.00 l • '31 IJ0,00 
l ( i . : : i : : : 
1 

. 
I >• .~'lllF ~s.oo ,,.oo 3.oo i i 

STRAIGHT •C 4,00 . : : . . 
' . . . 

;NCH'? ••1'15 i,•;.oo ,,. oo -r. 
N{t'T't~F:R'TA!7Hrl(. Tl.I l70Tn,:;-1Cli;-M''PEAR ON THE HltlOWitJG PitS 

L.- - - -- - - - - - - - - -· - - - - - - - -
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' j 
l 

' ;I 
j 
t 
1 
I 

l 
l 
j 

POINT 
hPE 

- -P/'JINT 
ELEMENT Loe. 

OESIGNATION NO. 

COOUOIN4TF.~ (FT) 

--·---------·-·----·---X ' l 
RAOlUS LENGTH 

(FT) (FT) 

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

ANGLE 
(OcG1 

OIJTSfOE wALL 
DIAMETER Tf-lICK 

(Ifl<) ( IN) 

01ST. LOAUS 
(LMS PER FT) 

TEMP ••••••••••• 
(DFG) PRESS PIPE 

MAll (FAHH) (PSJ) ~t. UNlF 

: 1l.62s:---;-i?2: t.cs: sao.: ;:,11.H 2s.,n 
ANCHR •• 3q5 85.()0 o.oo •l .oo : : : : : 

I ! SI ! : I t 
* CONTROL conROtNATE5 oF POINT 3q5, IN FEET t : : : : : : l 

x • ~~.no, , • o.no. z • -1.00 t 
___________ RH!IJL TANT_ D IFFEl?f:NCE_:.t..::.S--"'l..::.E...:.R_n _____________ -=---'"" __ -,-------,:-------=--

~ : S I ; I J ~ 

! : 
I --, 

tHCi>f_____ ---~- ----;-.3,,a 45. 25 A. q2 . 1 s. 51'1 
{ 

( 
STIUIGHT •< 1.00 ~--·-,--~--.<--•·-·-----c--- . : . 

( * THEl?H4L EXPANSION OF LCS BET~EEN AMBIENT ANO 70• t 
· ----. --r---on;REE's T.lflll€'NHl:l rn-o.ooINC"HEB°t'E!l J 00 FEET : 

{ l 
(*A UNIFORM MtstR!butEn LOAO OF iOO P[F ts ACTING 

-------'--( tN tHE •Y Ot~ECTtON. 

' 

: : : : : I : : 
: : : 
: : 
: : : 

4.500: .237: : -.- : 
l : 
J 
• . 
f 

l 

: 
I 

: i 
10.: : 10.81 

: l I 
: I 
: : 
: ' I i 
I I 
: t 
: : 

o.o: --. 
i 

TifH4 ••405 44.25 A,q2 15,50 __ .....,..... ________ ...:.....::. ____ __:....:::...;..._:_ _ _.:.. ___ ~=--------"--.... ------:-'-....----..----,.--...----------~ 
f 

* RtGlO qE&TRAtNT AGAINST OISPLACEHENT AT POlNT 405 : I 
t 
I I 

·-··--------------------,--------------~------------..-c------------------------

i, 

f_ 

{ 

( 
[ 

~ 
! 
l 
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j 

j 
1 

l 
l 

l 
i 
i 
I 
l 

t 

l 
l 
1 
1 
1 

t 
j 

' 

J 

~-:~l-rO ;- Nr7:f~-;f;~::3-~,-PPnPR IE T ARY 5~~ T~~~E-:RnO~;T .,OF' :,,-;-~~:P~J-~~~~~~ ~~-: ::-·-----~-y -~;--:-;·-~ ~~--- -~ 
-----•--- - I ---------•----•-----------

,._ 

I __ ov~1lFLrx ------------------------------------------Tirr,r-------
* * * • * * * * * * * * * 
* • 
* LUMPEO OYNAHIC MOOEL • 

• "----------------·-- * * * 
* * * • * * * * * * * * * 

______ E~~L'--~~!~~_Y ___ ~~!~~.:.•------------------------------------------------------~-•-••--••••••••-• 

ITlfHF. HASS flF THE SYSTEM !5 (1Jf1PED AT THE POINTS StiOwN BHUli. FIUCf!ONAL lOClfI()!li NiJIHJERS,lF ANY, 
Rl:lilJLT. F'RIJM AOOJTlnr-lAL MASS POINTS LOCATE!) ttY THE PROGR,\l'I BASED ON Thi; MAXJMliM LUHP SPACING CRITE.RION 

-GIVE~ l~ ThE tNPUT-nAf~~ 

-~rrnf-f,l,\S9"A:T'"CPOTnT IS A Clll-HltfJA 1111N OF OtSTRIBllTEO HASS-ClJTIFl:.D IN A L!NtlHI FASHION PLUS ANY AUDI I IIJNAt 
CONCENTRATEO MASS INPUT~, THE uqeR (SHOWN IN PARENTHESES). 

(]) ROTATIONAL DfGQEES OF' FRE.EOOH ARE NOT INCLUDED IN THE MODEL UNLESS SPECIFICALLY AOOEO RY T"E USER. 
-------- A LL - THr<F E OJ 5 PL AC E~ENT7JE GlrEES7Jf'"rl7£DJm.fARF.7r1JTimATtl::'~[.:t'Y-Oct:TTtU A I AN C H(lR S o I HE OE GR E ... e-o 1'_,F""'FI-E"""'E~o-o""r1------------

A $SOC I A TEO WITH A RJGIO RESTRAINT Oij SNUBBER ORIENTFD IN THE X, Y DR Z OIPECTION 15 ALSO OELETEO. -------------
~OTATIONAL FREEDOM 

hISPLAt£MENf FREtOOH ------·-----------------------------·~~-
------------------·------------ MOMENT OF JNERTlA (lt, • IN X IN) 

·tut. ,.(JGli f ---------·-------------"·---------------
-1- NfJ. (POllNOS) OJRECTION 11 y l .---- -------~ ... 

___ ., ___________ 

-----·--· --------- ·-------· 305 at. o. o. o. 

310N 123. X y l o. o. o. 
3tOF · H,3. X y t o. o. o. 

310F. t 241. X y l o. o. o. 
315N 163. , X V l o. o. o. 

315F 17\. )( y 1 o. o. o. 

31'if • 1 2':H,- X y z o. o. o. 
3?01-1 t 1t. )( y 7 o. o. o. 

3?'>F ~s. X y 1. o. o. o. 
pc;r: 113. _ )( y 7, o. o. o. 

32'5F. t 1 a;,. )( y z o. o. o. 

32& 199. )( l o. o. o. 

32'1.t ?%. )( y l o. o. o. 

• • • ,-:- - - - - - - - - - - - - - - - - - -
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l 

'-~-___;___ __ _;__ ______ -'--------------
rt __ ~ ~AGE 14 OYNAFLEX LUMPED DYNAMIC MUOEL (CONTINUED) 

f 

---~-----~---------- ( 

ROTATIONAL FREEDOM 
0 l sPI.ACEMfN t FREEtlOM ------·---------------~-------·-----------------------------·---------- MOMENT OF INERTIA (LB• JN X IN) 

t.bf. WE[GHT --------------------------------·-------NO. (P!lllNOS} OI!?£CftON I( y z -------··~·- - - -·- --~·-~ --- -------- --------------- --------- --------· ---------j 1'30 2'H,. X z a. o. o. 
j 
1 330.1 ~-is~. X y ·I __________ ,, _____ . .. ··-· z o. o. o. 
I y z o •. o. l ___________ .330.>._ _____ ?51,. X o. 

256. I( y l o. o. o. 

l ------------:::-3 l~~-• l( z o. o. o. 

I ~-----•--·- _B&~I 110. l( • y l o. o. o. 
l 3~':,F as. l( y z o, o. o. i 

3'7F _____ 157. I( y t o. o. o. ! 
t 

337F.J 221J, X y l o. o. o. t 
'· i I 

-~ •• •~••• •-a•;••-~-

l 
157. o. i H9N l( y l o. o. 

l ~ { 339F uo. lf V 1 o. o. o. i 
·; ----,--»•- . -~- -
-) ,40 13,. X 1 o. o. o. -·-·-·-•- --~-- .. --

1 
:hrn I tt''I• lf y t o. o. o • 
34lF ts~ • X y z . o. o. o. 

1 
.,-~---••#-~-

3ll1F.l 221:1. )( y t o. o. o. 

I 
-----·--· 

343N 157. )f y l o. o. o. 
3113,: 69 • X y 1 o. o. o. 

I 
----
344 1 "i4 • )( V z o. o. o. 
3a11.1 ?43. l( y l o,. o. o. 1 

' 1 
J 31lllo2 243. )( y t o. o. c. 

3114.3 ?43. X y 1 o. c • o. .. ___ _. ___ ,__ ... 

3,,5 ?a~. )( 1 o. o. o. 

!llS.t 243. X y 1 o. 11. o. --·------·--····---~ -~ -~ 
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'· --- D v-;£ ,l: E x -·-- - A ~~PRtE~Y .SOFTr4ARE P:;'IJCT ~au/ )nHPU~ CORPORATIO~- :---; v ~ ~ L i·-x-

i 
--7rv1n,F[tll UJMPFI) t'IVNAMIC MnhEL (CUNTINU£0) PAGE 

··------------------
~OTATJONAL FREEDOM 

DISPLACEHFNT FMfEUOh ••••••••••••••••••••••••••••••w••••••••• 

------------------------------- MUMENT OF INtRTIA (LB• IN X lN) 
------~L=o=r:-.------t..~flGHT ----------------------------------------~10 0 (POUt,OS} OJREC fl Or-I - -l( y l 

--- ---~~-;;~. --------------- --------- ------·-- ---------3115.e' 2113. X y z o. o. o. 

_______ 3_~~!-~ 2113. X Y Z O. O. Oo 

---'------350 2i?3. ------- X 

35~ 280. )( y 

z 

z 

o. 

o. 

o. o. 

o. o. 

353 2'if>o X Z O. O. Co 

_______ 3'iSN 171. X Y Z o. O. O. 

35'5F 

_____ _.::.3&0N 

31,0F 

I 3,,0F.t 

,,,,. X 

M,. 'l( 

17 t • X 

256. X 

y z o. 
y l o. 
y 1. o. 
y z o. 

365"! t71 • X Y 'l O • ------

o. 
o. 
o. 

o. 
n. 

'3M, 11160 X Y Z O. O. ------
3'37 201. X y l o. o. 
370N IOE,. 11 Y l O. Oo -------
]?OF 15~. X Y Z o. o. 

375 1011. o. o. 
38011! q3. l( y l o. o. 
3/IOF 17 t • ll y 7 o. o. 

~IIOF,t 256. X y 7 o. o. 

3ASN 171 • X y 7. o. o. 

3~6 t M,. X y l o. o. 

3A7 l07. X y z o. o. 

3qoN "'"• X V l o. o. 

o. 

o. 

o. 
o. 
c. 
o. 

o. 

n. 

n. 

o. 
o. 

o. 

o. 

o. 
o. 

o. 

o. 

'·-~ 
"~ ,d.-· ·1 

---. - - - - - - - - 1-------"-l< 
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t ---,D::-:Y-,cN,-:A:--=F:-:-L-,-E=x-,-----------------,-L-,ll-:-MP"'"'E=-o--=1):ccY:-:-N-:-A-:-:M7"l""'c--,M,,.,0""'0:-:;;E:-:-L-.(-::,C~O"'N·T"'lN""U7;E..;OC"()-----------'-'------p=-A"'"'G""E"""' ---.l-,-& ________ _ 

-------------------- .. 
ROTATION•L F~EEOn~ 

DISPLACEMENT FREEOOH ----------------------------------------
---------·--------------------- MOMENT OF INERTIA Cl~• IN X lN) 

-------L~O~c-.------wfiGHT ---------------~-------------------------~ o ... ______ t~Q~•.N_r>,~ L_ o J_REC 'Tl ON X y z --------
_..,. ____________ _ 

-----·--- --------- --------· ]qoF 150 X 'f I o. o. o, 

------'-~"!.. 101'. o. o. o. 
o. Q05 5. X Z - • o. o. 

NUMBER OF OYNA~IC OEGREES OF FPEEOO~ s 16qt TOTA~ MASS OF SYSTE~ • 10,Alt. POUNDS 

! 
---------~,---------------~---'-------------------------------------------------------------------------

.. •• 
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OYNAfLEll 

* * * * * • * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * 
* FREQUfNCIES,_PERJpOS OF VIRRATION AND MASS 

0

PlRTICJPATION FACTORS * 

* ----~----~----------------------------------------------------·- • 
* * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

MO!)( 
N0 0 ----

f,i,ir:,:u1H:cy 
(CPS) --~ 

--·------
t oh99U\ 
2 1.~SSIQ 
J 211l3fl30 

PF'PJOO 
(SFCONO~) --~---· ~ . --

----------
1.1J?.'H7 

.737% 

.41',76fo. 
~ ;2q?7_6 ____ _ • a:- r;n 
5 3.~0303 .30272 

~;s?1q~o-----.2rl71$ 
1 5.5q5?q ,17P72 

MASS PARTTCIPATION FACTORS 

--------------------------------------~~---)( y 7 

---------- .. ----------- -----------
.0&911.1971 .00261905 3.SD2830& 

1.1.<,0'51Jj 3ilq .ootln11"9t9 .t4:S6A3A2 
1 .09t1%62(, .D60053l8 o7Cl7f!0011ll 

.4fl5217fiq .nnln99l'6 .53,; 
o2563 1JS76 .159831:1% 1.97qcns2a 

•?. l 'TTTCJ:36 oll025?9bA t.187115US-
• 702931:'llCJ • ?.7 l!f,SO-'!(; .<157811169 

e 6.rri~s~1~4-----.,1~u·c-r-r-------, ........ - • RTTi,B/6 .4t61<f2~0 2.247 
q 7.,t~25 .13301 .3974555\ .t000440q .09?.1354 l 

-------. 0 11; q3307-----
0 Trt9 1I • 39~ITTc6 o2<:".31.liH\1C • (, 5711f37. 

11 tn.nh?lP 
_____ :_ti·-------. rr. 93!'-J 1·-----

I 13 11.1Jt923 
- · 14 12. 37-a-.... 1~----__,,, 

-15 ,~.t&t7?. 
-----1 r,-----n·; 133fi , •. -----

• 0'l9'5b 11?.67725hf, .13471.11112 .OI.IB01B 
.09llll.l • 15~?.61'33 oi-3272';15 .oon2~ 
0 0F17"i7 .22oq5535 oOA27lOJ? .C278707~ 
• 011·0 7 q I • 2 ?.Tttt~ 4 .2M7{'t1! I ,013tf 
0 07',qA .1670131<, 1.ao1tq7qq .ttttl78H, 
.o;?.2 o 1'Tttlj~~o O 3 ,1',<Hsfi95f7 • :!~~a,-,, 

11 ,~.07?39 .06655 .03907Afit • 70ll650lll.1 .0187?522 
------p1·----, 5 .21'(17·-----.06'512 • 0 l,lf':l t ~ IHI ,11t:>t86ilT!! • C 6ftq-ttf-

19 J5.~lR2?. 0 (il,IILIII .0Jt1J!8<f3 1 eO(,(>IJ1:171lf:. • t fJ9921H, t 
.0- ~trJ 0"3' ;r'o3 I? • O 3i;oo Q •' 2 • 1j l "ilJ7tlt 0 • I ,q, 

21 tR.~9163 .05350 .01705107 I• 31H,eh82CJ .1snnr,o 
-----·;,2 . ?.,1150.S-,.....-----, .0lJll5 • . 1.J?n airzq .009tt?.r.!\9 • o ~,r1J1J 13 e-

.23 ____ 23.733/JJ 
-------.If• 2'i • f,75 t t_ -----

• c. 112, 3 .01651'?% 1,4t54USII .08486023 
.nJP? • nu•Hr2n~6 t .10';'StHl3 • 2 '11!'50?11 

25 ?h.~JU57 .o~e114 .021-,10,n:? .HtOll'SSl ol?fl31Jb56 
______ _,,6 r:7~6Jl.r------, 

.O"J'H"5 • tH681.ln'l5 1. :S~f'~fJt.'3 • C 39•1e-tl 
27 2R.3397t .03529 .ot53J060 .7933t'151l .Cfi0tlCf.96 

------·21t '1.30i1?A ____ __,, ... Jat~ • () (t?.J"3?.t3 l .53t'J31\llq • r, ?,lf!~ tt~ 

29 3t.f)ll',20 _-03 l 1, 3 .OllJ39q1H .03;?112068 o0l7251l9?. 

PAGE 17 

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

SF"CT!Til'•-~Tlrl1lt I;• S • N1r,::etn---ittr.ut:ntl"ITT7:Ufmnrs1'01'.31_.N0-.~1;1W OA l ED JUNE, l ''n 5 
!TATFS T"AT AN AOFQUATE NUM8EQ ~F DEGMEES OF FRE£DOM IN DYNAMIC MOU~LtNG MAY ~E TA~EN fQUAL 

-----------rn -T W lC r,HF" ~rma El< 11r-rni;m:s---TTT1'1f'«FQ iJl: ffC'!F.S"tE"SS-Tl1A N-31- Ct=' • 

FOR THtS ANALYSIS TM! ~Atln oF DYNhHlC DEGREES OF FREEDOM Tn FREQUENCIES LESS TH~N 33 CPS • 5.83 

) ---- .. ~:,.IT;~-~ -·nrnrr.itiiiii"''iir'&-"•iiiiri_il_Xi-:-r--tC-,1-fi_i_F_T_i_i -i-' .,-Tiiii----------·-=------
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1

TAP: -~~~~~~~~O~ :U~-, · ~:~.~~-,~~~~;;~-----~;-~~~-~---~½--- _·)·~--_-.,---~----, __ - f 

t OYNAFLEX tH&OJMG • sRncR LOADING NO. 1 PA6E 1q 

I ------------------------•-----£1.'fl<Il-rJOTr~ n R TH IS (TJUff!lfr.: 

----·-------------------------( o· THF SPECTF"Ti":ATlOHS- FO~ THt- $HOCJrrDAU-7HC[Tl!JTNG"--Sf'£CTfrnK--YITT£R .. (10 I HIN Rill.ES A"Pl'Ol<J 
THF EOJTEn PJPtHG 8YSff~ nEsCRlPTION. 

____________ (?) THE GLOijAL COHPON[NTS OF THE SHOtK HAVE BfEN ASSUMED TO ACT INOEPENOENTLY 

(1) TMF. AHSOLUTE VALUF. OF THl NESPONSE ~UANTITJES ASSOCIATED ~ITH EACH FUNDAMENTAL ~ODE HAVE 
-------------~~fw--clJHT\JNfl;7JHf:rG"tR~CUSE(T;;l7JIT.TrFJ:rfmT£T,fC:-,-n:sn-7'1£TIHT • 
______________ Mn,O~O~E~S-~W~I~T_H~J~N~t~O~P~E~-H~'CENT UF EACH OTHE~ ARE DIRECTLY SUMMED ANO THEN COMatNEO WITH THE 

REMA INJN(; M00A( flliANTITTL B ''. 

• • • • fr • * * • * * * • * * * * * • * * • • * * 
* * 
• FORCES ANIJ HOFIENTS ON ANCHOHS ANlJlfcS-lVHNTS * 

* -------------------------------------------- * 
* * 
• * * fr • • 'It * * * • • • * * • • • * * • * * fr * 

FORCES (POllNOS} Jo!!!•:ENTS rFnot-POut.ins1 .. - -
------------------------------------------ --·---------------------------------------.Tit. ------------------- ---- -----------------

tm. II y 1 RE3llLTANT )( y l RESULTANT 

--------- -·------- --------- --------· -------.-- --------- ---------- ---------' l l ANCHfJRSt i -.· ........ ---------------------------------
) 

l 305 1071. \32. 3f,fl • 11110. t52q. 9177 • 7627 • 1203(). 
I 

375 69.6. '.H,t • 872. 1302. 6~3. 87f,9. 1.1332. 9801. 

3q5 u2a. 305. 795. l'HO. 739. 10219. ll63l. 11244. 

RESTRAP~TSt ---------- :_ ___________ ....;. _______________________________________ _ 
32<, o. 321.!. o. 328. o. o. o. o. 

Hll o. 32~. o. 323. o. o. o. o. 

335 o. 7i!. o. 72. o. o. o. o. 

·-------• • • -------------------
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---------------------------·--FnRCF. S A ~10 Ml)ME NT S ON A NC Hnt-tS AND REST RA l N t•5-Y(rcno"N;p-T Tl N.tUiiiJ.i'."iOr.r) -------------------------

------------------------------------------------------ ·- - -- ----- - E >e P n N" Tn lfr ~ a H s -
~-----------~----,~, FURCES aNry MOME~TS SJWWN eELOW A~E JijE ACfJUNS OF THE PIPING SYST~M 

ON THE ANCHOHS AND RESTRAINTS. 

FORCE~ (PtlUNOS) MOMENTS (fflOT•POUNPS) 
[oc. 
t,m ---·-------------------------------------- -----------------------·------------------)( y z Rf.SI.IL TANT )( y z UESIJLTANT --- --------- ---------

____ ., ____ 
--------- --------· ·-------- -----··-- ---------RESTRAJNTS(COIIIT INIJEO):.;;.;·· -•---'-------'------------------

----~----------------3110 - • - · - __ __:~~----~:'..!!--~-__:_~'...!,__ ___ _..:::.:. ___ __::-=----------o. 3q. o. 3q. o. o. o. o. 

3nr; o. tos. o. 105. o. o. o. o. 

o. 351'1 • T 57&. o. 57'1. o. o. o. o. 

353 o. 472. o. 472. o. o. o, o. 

405 o. 43. o. ":!. o. o. o. o. 

--------····-·- ---------------------------'-----------------------------------------------
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1:rVNU'LEx LilAl>It,;G - '-lPOtk LOAOING f-lO. I PAGE 2£ 

--------------------------------
* • • * • * • • * • * * * * * * * • * * • * * * * • • 
* * 
* JNTEAN•L FllHCES, MO"ENTS ANO $TRESS CALCULATIONS * 

* ······----------------~------------------------- * * * • * * * .• * * * * •• * ••• i i i ••• * • * * * • 

THE MAl<JHllf'I 5TRf:SS OF t?-,R89. OCCURS AT POINT 3\0111 

F._~_P_L_A~~1'._f!~!-~r'l")T~f:~5~::_ ____________________________________________ _ --------------~-_____________ .;-;. __ 

fJTHE"TTIRC'Ql'-Mltl HOMEN TS SH(JWN BELOW ARE w 1TH REFERENCE t(J I Ht ELEHEN I cut 4C ll )(ES• 

(2J TH~ 5TR£S5t5 SHUWN BELOW AHE cALcOCAfED IN AttUROANCE wttR IRE 
ANSf 831.1 • Jq77 

--------------prpJNG7:UTJl:tV-CCU1JTN"":..--rAr-1..L,-....,M ... A""N~'o...,A .... , ... O ... R ... ,~u-p·~----------------------------------
1r--ir(TT,rnct:TfWT1'4G A STRESS ~ALOE INO.tCAIES 1HE'l'tAXIMU11 STl'IESS FOR tf!IS 

(4) A t ii) FllltOliJN\, A SIRtSS UCOE INIHCAIES A SIRESS l\llHIN 10 PE:R CEiii! CIF lfiE l'iAXl,IUM• 

MRE COCO MOf)U(tl!,I HAS BEEN llSEO IN THIS ANALYSIS. 

~-----------,1'-r·MRrstlTI:S's-TmEr.5 If t C l\T 111 N F ACT I.IRS (A 3 ~ R£Vf'}r"t1: D AS SI I' J Ill Tl'I F. h l'.lt t l'I EA DI r-r; I'll! LON) A 
AIJTONATICALLY CALCULAlED ANO APPLIEO AT RENDS, ELBO~S, NJTEHS ANO AO~ISSJRlt TYPES Of TEES 

::;: (A~ srectr:tcHU tlJEIHIF"tEO IM TN!! JNPUT ot-SCft-f'f>T-fttl'I tll' Tl-If' l'U'Jllil; SYt!ll:11) • tJSeM fNTfl(ffi 
STRESS INTENSIFIClTtON FACTORS TAKE pqECEOENCE OVER INTERNALLY CALCULATED VALUES. 

(tf,) THE EXACT SECTION 1100!JLUS IS 113EO IN THE STRESS CALCULATIONS --------'---------+f1'1t1:!tS-Tllf:SPrt1'¥1·c-'P1t>-11¢t,t1llJ~SEft-f·XPt-iC·tT._.., _________ ......;.. ________________ _ 

kEQUFSTS nTHER~tsE. IN tHlS ANALYSIS THE SO•CALLEO fFFECtIVE --------------M~fJmomu~t~u~s--J~s~u,.....s·ro-fO~ T~£ A~ANCH L~~ AT R~lll]Ct,._ _____________________________ _ 

O~TLET tONNfCT]ONS. THESE ARE IOENTIFI~O WITH AN ASTEUISK. 
--------------·He--t'lfttl-SECTtn~ootttttS-is-tJSt!tr-ff:tR-ttt--t)THl:frPOtl'rlS-. --------------------------

- • •------.---•-- - - - - - - - - - - - - - - - - -
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l 
·1--__,D,_V...,N_A_F_L_E_X_~...;._-------------=--,~,,..J!:-::~:-::::-:-~-:::~-.-=---:-,~~.,.,~~~:--:-~-• ..,..=-=~..,..:-=-~-=-;N""•~=----:~.,..~:--:-.-. ..,..!----------------.,.P~AG::-:,E=---::2""'?.,--------'---

fNTERNAL FORCES, f'lrJlil:.NTS ANO STRl:Slf CALCULATIONS (CONTINUEO) 

·-----------······------------------------------
fOACES (P(HJ~•nS} MOMENTS (FOOT•POUNDS) SlF 

I POINT ELEM Lnc. -·----------------- ----------------------------- -------·---- 5f.CTlhN : LONGifUotNALi 
RESl'L TAN f IN-PLANE nut-Of•PLANE IN OllT•!:1f MOO\Jl.l1$ : STRESS : 

.i -HP£ ---TYPE ____ NO. AXliL . ·-- ·sHf.AA TrlilStfJN ~ENOPIG . flf.t-.DlNG---i:it.nr- t'Tllhf ( J'II (3) J : PSI : l ~~~~;------- ---~--;;;;· --------- --------- --------· --------- --------· ...... ----- -------· : 
---------- i 3611. 1079. 76-27 • f'.,29. qf'f't. 1.oo~--i-;00 16.llt i A51l!!. : I STR ·< : I 

• )" 3JON 3',R. l !171-1. 7627. 11~10. sqs1. 2 .1.11.1 2,44 tf,.131 . 12f\~CJ. ••: . 
j ( : I 
. -8ENO-· .. c-- :HOM 350. lOR4. 164~;. 1sa1. 8846. i? • IHI 2 .111.1 lf,.Rt ' t fqih • •= 

( : : 
--- >• 31.0F 1B. 1132. 11922. 1 &?. 3. 6557. a.1111 2.lia u,.a1 ' I 0<;13. i 

STR •f ' : 
>• 3tof.l l 36 • toQ7. 4922. 1807. 200. t.oo I• c() 16.al i 37116, : 

STR •C I . • --·--~rs~ 137. 1061 • 4922. 1595. 2~40. 2 .4a 2.1.ill n.tn t 1101. ' ( : : 
rJr~:t>-:-··;.r-·-!rs i1 3~·7. iot9. 5174. 1787. iH:,2. 2.lla 2.44 16.IH t 1<112. ! 

t 
( • t !. 

I! >• 3i sF . 330. fofli. 31J48. OM. )g l IJ • 2.114 2.Zl4 16.81 : 7542. I f STR •( : : 
~SF.I 3oe. '381 • 3848. 1154. c,13. 1.00 1.00 16.81 : zq1n. I ! STR •C .. ' I r 1 I, -·-·-·--. - s--·mw ~S4o Al'h 3848. 566. 4'160• 2.44 2.11a 16,131 I 8230. I ; 

l { l I 

J 
BERO•( 32oR IO?. •. 653. 6456. 440. ne,. 2.au 2.114 16 ·" 1 . "600, 

C . . • 
'/ >~e'l)F. l4A. ans, 576t. 3043, 3J'h 2.aa 2.<14 i6o!ll I A52" • 

( a E,m·--c --,;:rsr1 ,n. t;qO. h2ll!o 2503, l8tt7. 2.-111.1 2, lltl I f:i ,Al : 811Jc • 
j { C ; 

1 
s- 3?5f 765, 2'11• 331. 2259. 510q, 2,44 2.ll4 n;.,u i eo2•. 

SfR •( . : • 
-•-"325F, I U6, 26',. 331• 21'19. 5t.lfl • t.uo 1.00 16.81 : 4329, I 

i STR •C 
··-> ..---,., -s~ 5. 33,;. 3.n. ?. l 115, 5f..o3, 1 .. t,o-1.00 l6,6l ; 0300, 

STH •( l I 
>• 326.t 4H, 3t7. 331. 864. 55uR, 1.00 1.1.0 l 6. 6 l I 391H, : . 

i STR •C : : 
-y.-"3'31) u 3<J. 317 • ni. 1116, 532'1, l,tlO 1,00 16,81 : 3827, : t 

STP ~( : : I ,..--·no·.1 3B, Ill 2, Ht, 267 • l:l'J'S2. 1.00 1.00 IIS .t1l : 3~tte. f 
STR •C : 

>• B1',l.! ,o. i6'5. Bl. 128. 11326. i,00 1. t, 0 i 6 • ,.1 I : 30'19. 
STR •( : 

>• no~3-·----~01. ~l'H,, 3H, us. 302, 1.00 1,,o0 16.lll J 249~ 
STR •( : : 

>;.-·33~ <Jf. ?.54, 331. 434. 241\, 1.00 i,00 p;.111 I 1806, 

-----
--,·--t 

j . I; 
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- ---- - - . ll f £Rill rc--rnqc;n,-,,iJ•·18'ffS--A I ff)"Sl Has CA l C IJ [H IUNs-(Cl}~ 

----------------------------------------------------------·------ ---------·--·--· ----------------------------------------------
F ORCF.3 {PIJ!JM)S) MOME"ITS (FllfJT•POIINOS) SIF 

------------------- -----------------------------P'JINT fLFH LOC 0 Mf.SlfL TANT JN-f'L.ANE OIJT-rlF-PLANE IN OlfT•(lF 
-TYPE .. TYPE --------- 1,CI • -----ix he-- ~lif AR nnrnTo_N_ ;:,r,-ffn,i;---,n:tiOI Ni;----,,-i_~N--E--c~t· 

' I 

·--- --------- --------- --------- -·------- --------- ----- .... ., 
--·-- --- ---> .. 735 

STR •C 
-1~,. t>5ii. 3H. ~:Jli. 

Jqq. 

~1. 

21rn. 

19'57, 

H7e, 

1-;l'!'U 

2o1i1i 

r.1l1i 

r.im 

r.TI 

~ 

z-;n 

rr,;-s-J nrr.1:,. 

~. ~. 
nfl. 

Z3ll1J. 

>• B&r,. 
( 

-----·REiif> •{ ---~-33;;:11 

337, 

:;7~1. 

;,sq. 

3~<i. 

"3Ti. 

f2if6. 

IT;1i1 

n,;F[ 

f1,;TI 

rr.in 

'f 
: 

f 
l 

( 
- >· 3-:3F, 

( 
f!ENlJ •{ TITil 

- - --- >• 337F 
$TR•( 

TI, 

"2oi. 

2'51J. 

a,!IJ. 

ami. 

!73. 

~-~-
n.z. 

m. 
JlJ1,. 

:nrrr. 

2&1,. 

fITTJll'. 

rzrn;. 

'2'-;7I1i 

;r;tnl 

-z-;-tl1.1 

Z";1f7S 

z.111l ro;-n 2lTllo. 

---- --·--·y.-3:.nr.1 211. 506. 362. 291. 830. 1.00 1.00 11,.,n I 6M, I 

J 

STP •( 
~~qN 27A, s4d. 362. 2684, 244, 2.ua 2,44 i6.8i I 3551, I 

C I t 

8E110·- .. c-·-:n9r, 231. S•fT. 2sq. 3132. 327, 2,QQ 2. 1111 16,Al t 012q. 
( 

---->•--3:!<lF Slf3, ZPOo 239. 3441', .5133. 2.411 2.aa 16.l!l : 11541. : 
ST~ •C 

>• 311fJ 
STR-•( 

'61T7. ;:,1!'1. zn. ~. 'lf1'.Tti • t.1:tO' 

··:,.--30,N 6~1\. 272, 259, 4571. 5220 2,411 
( 

t.tro t1';-;n ~. 
2.01f ~ ffOT'S. 

----afN1r-.c--,tr11"1 r,oq. 300. 44~. 05ao 0 
31,. 2.110 2,aq lts,in : 5n7. : 

( 
>• HtF 

STR •( • 1ttt,_,. 
STR .•( 

?'li"!J. ~. 
251l, '6'1H;, 

5"51J. 

~. 
trr1Sfj. 

t1'5. 

m. 
rsn. 

2.01f 

t.oo 

~ 

t.C11 

r,;-;n 

t1i.1tt 

•11t3N ?.24. 1~2. 'lSll. 3ot. 26'?.tJ'o 2.llll 2o44 l(i.11! I f 

'S1ttt'!. 

tt'ttf, 

" ( : I 

,~O •( !1131'1 IIJQ, I\C2. 2363, 261, 20'50, l!ollll !.lltt 11>.1'1 J fllOO., : 

( : : 
:,.-"3tt1P' •J• 1!?.2, 3321, 11.11')• ?86, 2,114 2.llll 1'5,et l 11356. : 

.STR •( : 

~44 '50o 11311 0 33?.J. IOt.3. 140 0 z.tu l,1111 16,!!l I 11'5'3-,, 
J t -mr1'1 

i,R Pi •• 3411 8''il• u2. 14•1. 1038. 3321, 2.U 2,IHI lfl.111 i 454~. 

STR " ( --.-----.. ...-----..-.--------. ______ * : 
--------->•--JlfQ.I q,a. 211•·• tao. ltM. 21-uq. 1.00 1.00 1&.111 : ?.02'1, : 

S TR 'irt ( -.----~------.-.-------. ,. ___ __.......,,_____ t I 
------~-"111ir-;2 q11'. nn. 1 .. 0. ,1s. 2?.a-'!. 1.00 1.co l6.At : 1655, * 

I 

(_ -·-'---------------------!---------------------•-----.. 
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·---------------~-------------1 N TEijN AL FORCES, M11t-1E Ill TS A NO ST iiF. 55 C ALCI.IL AfIUN."$--r( C;:;-0""'111:-:sT;cl.-:l\lc:-:'U.,..l:.""t,...):------------------------

------------------------------------------------·-"-· ----------------'--------------------
FIJRCES (POl!Nl')S) HOME.NT$ (FIJOT•POIJNDS) SlF 

--·------------~--- ---------·------------------- ------------ HrtfJN : L 
POI"lT FLEM LllC •---~ RE$lll TANT fvpf-·TYPf NO. AicTAL---~HE°A~R--"---r-1.1~R~S~I-O-N 

JN~PLA~E OUT•Of•PLANE 
BENt)lf-i{;-6f.NllJNG 

IN 01/T•OF MOOIJLlJS I v ... __ _ 

PI.ANE PLllt-iE ( lN 01 ) : PSI I ...... ----.. ---- --------- ·-------- --------- -·------- --------· ------ •••••~-- I -••••••••• I 
>• 3ii1.1.2 -<Jfi\-;---210. ho. :s1s-;.-·--22a3·-.--....,1·-• ....,o=o--r-;oo rr;n n,-s". 

q~8. 
_____ $.TR • ( 

---) .. 344.J ?C3. 1 ao. 4/J. 1q10. 1.00 s.co tf:.81 13&A. 
STR .. ( 

---- >· 345 t ift.o. ?.03, 11.10. 326. t&S3o 1.00 1.00 16.111 1207. 
STR •( 

------· ··>·.;--3iis;1 J133. t9e. 1uo. 2oq. lfit5. 1.00 1.00 , & • 131 11&7. 
STR .. ( I : 

-->- 34s.2 1206. 212. 140. 102. 1q2s. 1.00 1.00 tf>.ei : 1360. : 
S TR • ( . c-------=-.-a.------.r-:-::c------,.---,...;._-,. :....----r-:-x--~---~-- : ----· · · · 5;·3;1s;1----r21<J. 22s. iiio. s1. c>'i·11e. i .oo l .co tf> .At7 f'!l'n .• 

STR • ( --'----.- .:--::-'-----o:-a~----r=i:-------:---...,---= I : >-;·3so ·1si:1. 234. 140. 1q2. 3234. 1.no 1.00 u,./11 : >.J1s. t 

ilR P't 
STR • ( I I 

•• 352 l4tq., 5qij. 140. 1692. 3957. 1.eu I.A4 16.AI I u:ro-. 
I : 

l 7lH'P'f 
! STR •t 

.;;,;·"35'2" ~75o lt7do 1110• 2R9Pe 3Ao6. i.A4 t.84 1~.Pl : 4846. • 
I l 

1 

r.iro --------'---5;.353 654. q14. !l 
STR •( 

F'J55~ 101. ~16. 1110. 2,1?. 4229. 2.04 2.44 16.81 r 
( ------- ..------------...:..--.....,.,..._-..:..-._.,,,.....----. I aE;m ·.c ·-·-35".'JM tss. 1Ht1. uo;:,o,. 21&1. 21100.. 2.44 2.44 16.Rt 1 1:su • 

ft)'. rn. r.nu 'f6'.TI t?.Vl. 

6'7Tff. l 
t 
I 
t 
: 

. ( ---~- ----------- ..,, ___________ ..., __ __.. I I --·----)•-35:;F 3!',4. tn99. 501,9. 2j6q. 214• 2;114 2.114 l6el'l I 7'.!112. I 
l STR - ( . I I 

i ----rmr--~::_;_:~: :::: 1

:::: :::;: :::: :: .. ::.: :::: :::: :::_ :: : ::::: ! 
{ ..--"-----~-----------------'---•----• I J ------~- ·>•--"3fiOF gQ4• ,n2. ton. if3fl. 43z~2-.---2--• ..-q11--2--.0"'4---1 .... r,--."'e""1--,-----,••q .... 2 ... u-.--•.-----------

I
, STIQ •( I I 
, >• 3~0F 0 t 856. 918. 1013. 801• 57&. l.OO t:oo 16.Al I 1012. ! 

t S TR .. ( ----.. ---- ____ .,..,...,._ _ __,, --- - --- s I ---------·---->-·3515,.- r;;,. q.,u. 1013. ?.5?«. Jllt,3., 2-;1nr--"c.44 u.e1 : '!1"3-.------------

J ----EN0--~~(;'5J1. At,5. CJ.!t • 3404. ?.S-27, ?351'. 2.t1t1 2,44 t6.~l : 631-.-------------
i ( 
I . 

)• 366 3~2. 1218. 43?1. 2024. iqq. r.tt '2-;tnf tn;'1tt ~. s 
t 

~tGIO •( ' ------------- 5.,-3f;7-----5y • uirr;. net. nsa. st12-.---1;1~0 1.00 1&.a1 : ,2,-.--..----------
STA•( 

-;;-;rm.r 36'l o 1,1fl1. '/t321o 15116 0 -~43q. 2ollll 2.44 1fi.Rl i 1U1 • 

t 
\ ------------

t 
t 

' t 
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---·-----------------------------·-·---·- 1fTf1HUlroRcE1f,lfrFTE NTSA1Tl'rSTRTtS s--i::·ncr1c-nnm rTtOW'TTl«Jf 

------------------------------------------------
FORCES (P(IIINOS) MOMENTS (FOOT•POUNOS) SIF 

------------------- ----------------------------- ------------ St 
POINT HEM LllC. Rf.Slit. T A~•T fN•FLANE fll/T•flf•PLANE IN OUT•OF MOOULIJS s STRESS 

-np(-- TYPE- NO. AlfAL -- 3iff/lP TU RSlUir-iff fviJHfrr-7n~ 1101 N1,·----pr~Nr-Pl. At- E ( IN (3) ) i p:; 1 : 

----- ----- ---- --------- --------- --------- --------- --------- ----- ----- ... ~----- : --~-------·- --->•- l?ON --3,, l • 12119. 43?1. 1501'>. 3" 1q ~----2-;1Tr-r.1nt o.Jn 1JTq~ 
( : . . I ---~ENO -~ 370M 610. qt,E,. sot.. 201 A.. 6tot. 2.114 2.lllJ 16.!li I 8ll24 • : 

: l ---------------- >· HOF 12. r;lfi.!J. ,n32. ?.020, 5205. ?.114 i! • ll4 t6.61 l q228. 
4 STA •C : : 
l --AfiCHR·----- .... --- -.;;--37 5 ,~. 9F-6. 4.532. 633. 876q, 1.00 1.00 16.81 l 6q1J7. • . 
. i 

' :JR PT -- 35>. 311. 12Gs. 7270. 4157. 1184. I. 1'4 l • P IJ o, .et I 8652. 
STR • ( _ : I 

--->;;JlHJN 311 • 12211. 1210. 1aq. 3021. i? • 44 2,44 t6,R1 ; 102q 1 •. ' C : : 
R El.J tr·• c--- --3 RrJ 11 75A, to Hi. B()f,. 717. 65~5. 2.aa 2.a4 t Ii• II 1 t %78. 

( : 
>• JAoF 163. ton. 2iJf 4. tlf. 6301, 2.44 2,44 16.81 : 8 PI q. : 

STR •( t : 
·---5"•""360F, I 161!. , (16 lo 20,4. ,eo. 1554, 1.00 1.00 16.61 t 1'132. : 

STR •C : : 
--- - -- --··-:--...,.-3,-.sn- ea. IJ26, 2074. 2242, 3569, 2.114 2.u 16,PI I 61311. : 

hE""rilD -~ 3A5H 
I I ,12. I 1!4, 4293. 22?.CJ. 1850, 2.,u, 2,411 16,l'il l ftTe2. : 

( . : ' >•-3M ]OA• 1337, 4647. 1765, qqt,, 2.,111 2 • 1111 16.~l : 6620. : 
RIGIO •( I : 

- ·--·-)•-381 .,os. t .HI• 4647, 692. 416. 1.0(1 1.00 IA.l!l ' !Ht. s 
STR •( • * • 

F"""3qoN 305. i 375. 4641. 14'32. 351 t. 2.44 2. QQ 16 .P. I i ren. 
( t : 

£ N 0-~( ·---3 itn i'I 1'1'8. t 111.1. 1 n~. 1925. 6541. 2.11a 2.u n.e1 : 8951. r 
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AUTOMATICALLY CALCllLATEO ANO APPLIED AT ijf~OS, ELBOWS, MITERS ANO AOMIS9l~LE TYPES OF TEES 
(AS aPECIFtOCLV lf)F.KiltflEU IN iflE IWPUI r.E!itiflPTION OF TflE PIPING 5tS1E~l) 0 tSEA f;.NlEl'!EIJ 
ITRESS INTfNSlFJCATJdN FACTORS TAKE PREtEOENCE OVER I~TER~~LLY CALCULATEO VALUES. 
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.------.;:.·---nNt:rss-,Hr·sP1:c1nc--PtrntGt:tlnt-oR~f:·1Js1:•rexP1:Ict1t:-r------------------'-----------

. f'E!lHESTS OfpEJHttSE • IN THIS /INAt. YSIS THE SO•CALLEO EFFECTIVE 
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..... ---~----- --------- --------- --------- --------- ----- ----- ·------- s •••••••••• I 
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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 11 $'4 

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 eight 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 11 Request for Patent Clearance" and a DOE 
form RA-426 "Reconmendations for Announcement and Distribution of Documents" for 
each document • 

Please have the appropriate MOAC 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. Secondary No. Brief Title 

DOE/SF/10499-TlOO STMPO 185 PSS Final Design Calculations 
(Book 10 of 26) 

DOE/SF/10499-TlOl STMPO 186 PSS Final Design Calculations 
(Book 11 of 26) 

• OOE/SF/10499-Tl02 STMPO 187 PSS Final Design Calculations .. (Book 12 of 26) 

DOE/SF/10499-Tl03 STMPO 188 PSS Final Design Calculations 
(Book 13 of 26) 

OOE/SF/10499-Tl04 STMPO 189 PSS Final Desi}n Calculations 
(Book 14 of 26 
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• 

DOE/SF/l0499-Tl05 STMPO 190 

OOE/SF/10499-T106 STMPO 191 

OOE/SF/10499-Tl07 STMPO 192 

PSS Final Desi9n Calculations 
{Book 15 of 26) 

PSS Final Design Calculations 
(Book 16 of 26) 

PSS Final Design Calculations 
(Book 17 of 26) ,. 

Page 2 

If you should have any questions or concerns please do not hesitate to contact 
me by telephone at, (619) 254-2672. 

Sincerely, 

~~~E 
DOE Solar One Project Office 

SDE/aks 
Project File: CCC009.RNO(SA3:) 

Encl: Eight Document Covers W/forms 70 and RA-426 

cc: Roger Gaither, SAN/OPC 
W.D. Matheny, DOE/TIC 
Mike Lopez, DOE/SAN (FGS) 
Mary Soderstrum, B&McD 



DEPARTMENT OF. ENERGY 
SAN FRANCISCO OPERATIONS OFFICE . 

CONTRACTOR REQUEST FOR PATENT CLEARANCE 

FOR RELEASE OF UNCLASSIFIED DOCUMENT 

Roger S. Gaither, Asst. Chief for Prosecution 

Office of Patent Counsel/Livermore Office 

P.O. Box 808, L-376 

Livermore, California 94SS0 

Prime Contract No. 
- DE-AC03-79SF10499 

Subcontract No. 
(N/A) 

Report No. 
DOE/SF/10499-Tl07 

FROM: 

Date of Report 
September 1980 

D 

McDonnell Douglas Corporation 
3855 Lakewood Blvd. 
Long Beach, CA 90846 

1. Document Title, Pl ant Support Subsystem Fina 1 Des; gn 
(Book 17 of 26) 

Name & Phone No. of DOE 
Technical Representative 

S.O. Elliott, Jr. 
61 254-2 

Calculations 

2. Type of Document: )CJ Technical Report, D Conference Paper, D Journal Article, D Abstract or Summary, 
D Copy of Oral Presentation, D Other (please specify): ______________ _ 

(Routine) 
3. In order to meet a publication schedule or submission deadline, patent clearance by _____________ _ 

would be desired. 

SENDER IS TO CHECK BOX #4 OR #S BELOW. 

4. 

• 
I have reviewed (or have had reviewed by technically knowledgeable personnel) this document for possible inventive subject 

matter (Subject Inventions) and that no inventions or discoveries (Subject Inventions) are deemed to be disclosed in this 

document except as stated below: 

• 

a. Attention should be directed to pages ____________ of this document. 

b. This document describes matter relating to an invention: 

1. Contractor Invention Docket No. __________ _ 

11. A disclosure of the invention was submitted to DOE on ______________ (date) 

111. A disclosure of the invention will be submitted shortly (approximate date) 

iv. A waiver of DOE's patent rights to the contractor: 
0 has been granted, 0 has been applied for; or D will be applied for ________ ( date) 

0 S. This document is being submitted, but no review has been made of this document for possible inventive subject matter. 

Provide copy of clearance to: Solar One Project Office 
6. Remarks: P.O. Box 366, Daggett, CA 92327 

Reviewing/Submitting Official: Name (Print/Type) ---------------------------

Title --------------------------,-------

Signature -------------------Date ________ _ 

TO: INITIATOR OF REQUEST 

FROM: ASSISTANT CHIEF FOR PROSECUTION 

Office of Patent Counsel/Livermore Office 

0 No patent objection to above-identified release . 

D Please defer release until advised by this office. 

Signed _____________________________ Date Mailed ----------

1 -
DOE OFFICE OF PATENT COUNSEL (OPCI 

z •tt ·-a - •• -
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DOE Form RA-426 
110/801 

U.S. DEPARTMENT OF ENERGY 

DOE ANO MAJOR CONTRACTOR RECOMMENDATIONS FOR 
ANNOUNCEMENT ANO DISTRIBUTION OF DOCUMENTS 

See Instructions on Reverse Side 

0MB NO. 038-R0190 

1. DOE Report No. 2. Contract No. 3. Subject Category No. 

OOE/SF/10499-Tl07 SI'MPO 192 DE-AC03-79SF10499 UC-62 62c 62d 
4. Tide 

Plant Sµpport Subsystem Final Design calculations (Book 17 of 26) 
5. Type of Document ( .. x .. one) 

tiQ a. Scientific and technical report 

0 b. Conference paper: Tide of conference----------------------------------

Date of conference ________ _ 

Exact location of conference __________ Sponsoring organization --------------------
• c. Other (specify planning, educational, i1J1pact, market, social, economic, thesis, translations, journal article manuscript, etc.) 

6. Copies Transmittad ("x" one or morel 

0 a. Copies being transmittad for standard distribution by DOE-TIC. 
0 b. Copies being transmitted for special distribution per attached complete address list. 
!XI c. Two completely legible, reproducible copies being transmitted to DOE-TIC. (Classified documents, see instructions) 
0 d. Twenty-seven copies being transmitted to DOE-TIC for TIC processing and NTIS sales. 

7. Recommended Distribution {"x" one) 

0 a. Normal handling (after patent clearance): no restraints on distribution except as may be required by the security classification . 
Make available only O b. To U.S. Government agencies and their contractors. D c. within DOE and to DOE contractors. 

D d. within DOE. D e. to those listed in item 13 below. 
Qg f. Other (Specify) Archive/Issue on request 

8. Recommended Announcement ("x .. one) 

~ a. Normal procedure may be followed. D b. Recommend the following announcement limitations: 

9. Reason for Restrictions Recommended in 7 or 8 above. 

D a. Preliminary information. 0 b. Prepared primarily for internal use. 0 c. Other (Explain) 

10. Patent, Copyright and Proprietary Information 
Does this information product disclose any new equipment, process or material? 0 No O Yes If so, identify page nos. ____ _ 
Has an invention disclosure been submitted to DOE covering any aspect of this information product? 0 No O Yes 

If so, identify the DOE {or other) disclosure number and to whom the disclosure was submitted. 
Are there any patent-related objections to the release of this information product? 0 No O Yes If so, state these objections 

Does this information product contain copyrighted material? 0 No D Yes 
If so, identify the page number ______ and attach the license or other authority for the government to reproduce. 

Does this information product.contain proprietary information? 0 No D Yes If so, identify the page numbers ___ . 
{ .. x .. one O a. DOE patent clearance has been granted by responsible DOE patent group. 

0 b. Document has been sent to responsible DOE patent group for clearance. 
11. National Security Information (For classified document only; ··x·· one) 

Document O a. does D b. does not contain national security information 
12. Copy Reproduction and Distribution 

Total number of copies reproduced _____ Number of copies distributed outside originating organization _________ _ 
13. Additional Information or Remarks {Continue on separate sheet, if necessary) 

14. Submitted by (Name and Position) (Please print or type) 

s.D. Elliott, Jr., Director, DOE Solar One Project Office 
Organization 

P.O. Box 366, Daggett, CA 92327 
Signature 

(619) 254-2672 
I Date 
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September 1980 

This report was prepared u an ac:ccunt of wort! sponsored by the United Slates GoYemment. Neither the United Stat• nor 1he United States 
Oepartment of Energy, nor any of their employees, makes arry warranty. express or implied, or assumes any legal liability or responsibiHty for 
1he accuracy, c:cmpleteness, or usefulness of any information. apparatus. product. or process diseloaed, or represents thal Its use would not 
Infringe privately owned rights. Reference herein to any specific commen::ial product. process, or NMCe by trade name, mark. manufacturer, or 
Olhel'wise, does not necessarily constiMe or imply its endofMment. recorntnef1dati, or favoring by 1he United States Goverrvnent or any 
agency thereof The views and opinions of authors expressed herein do not necessarily state or reflect tf10N of the United States Government 
or any agency lher90f. 
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DOE Form RA-426 
( 10/80) 

U.S. DEPARTMENT OF ENERGY 

DOE AND MAJOR CONTRACTOR RECOMMENDATIONS FOR 
ANNOU~,CEt,'.ENT AND DISTRIBUTION OF DOCUMENTS 

See Instructions on Reverse Side . 

0MB NO. 038-R0190 

1. DOE Report t·-.to. ; 2. Contract No. 3. Subject Cate;;ory :\o. 

D~:.::~/SF /l0.;99-77 Oi (2~·"=:S:) 2-9?) DE-AC03-79SF10499 UC-62 62c, 62d 
4. Tit•e 

:?1 ru'1t Suooort Subsvste..--:. ?i.:-.d Desion calculations (Book 17 of 26) 
5. Ty~ of Document ("x" one) 

Rl a. Scientific aoo technical report 

0 b. Conference paper: Title of CO<">fece!7Ce ------------------------------------

Date of conference _________ _ 

Exact location of conference ___________ Sponsoring organization _____________________ _ 

O c. Other (specify planning, educat:0,-.2'. i--;::,a-::. rca,;.;et, social, economic, thesis, translations, journal article manuscript, etc.i 

6. Copies Transmitted ("x" one or morel 

0 a. Copies being transmitted for st2"-::ic:-d c5:str:~:.::io'1 by DOE-TIC. 

C b. Copies being transmitted for sp,ecia: df~rib,Jti~n p€r attached complete address list. 

X c. Two compfetely le;,ible, rep,od .. ::::::e c::ies t,e;,,9 transmitted to DOE-TIC. {Classified documents, see instructions) 

0 d. Tv-.-t!nty-seven copies being tra">S"'"'.:t:e-:::' tc DOE-TIC for TIC processing and NTIS sales. 

7. Recommended Distribution ("x" one) 

0 a. Nonna! handling (after patent clea·--a:-.ce'- no n,srraints on distribution except as may be required by the security classification 

flake available only D b. To U.S. Go·.er;c..,-e,;t agen::ies and their contractors. 0 c. within DOE and to DOE contractors. 

0 d. within DOE. D e. to those listed in item 13 below. 

1B f. Other (Specify) Arcr.i1.--e/Iss:..."'-2 on reauest 
8. Recommel"Kled Announcement ("x" one) 

IX a. Normal procedure may be folio>Yed. r- b. Recommend the following announcement limitations: 

9. Reason for Restrictions Recommended in 7 or 8 a!:>ove. 

0 a. Preliminary information. C b. Prepared primarily for internal use. D c. Other (Explain) 

10. Patent, Copyright aoo Proprietary lnfom-,ation 

Does this information product disclose any new equ';:>'Tlent. process or material? K] No D Yes If so, identify page nos. ----

Ha,; an in,..ention disclosure been 5'.lbmir.ed to DOE cm,ering any aspect of this information product? XJ No O Yes 

If so, identify the DOE (or other) disclosure nur..:::>er and to whom the disclosure was submitted. 

Are there any patent--,elated objections to t.t-ie release of this information product? [X No O Yes If so, state these objections 

Does this information product contain co;;yri;'.te-d ma:erial? IX No D Yes 

If so, identify the page number ______ a,;'.i a::a:h t>-:e license or other authority for the government to reproduce. 

~s this information product contain prc::,r;=:2,, ir.'ocma:,cn7 ~ No O Yes If so, identify the page numbers ___ . 

("x" one O a. DOE pate<1t clearar,ce has~,., ;;<c~:e-d by responsible DOE patent group. 
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