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1.0 INTRODULTION 

During the April 2-3, 1985 meeting between the 
Nuclear Regulatory Commission (NRC), Southern 
California Edison (SCE) and Impell, the NRC staff 
requested SCE to perform five sample test problems.  
The test problems were developed by the NRC's 
consultants to evaluate the proposed Long Term 
Service (LTS) methodologies for seismic analysis 
contained in Impell's computer codes. The objective 
was for the NRC to validate the proposed 
methodologies for use in SONGS-1 LTS seismic analysis 
by comparing these results with independent solutions 
calculated by the NRC's consultants.  

The results of the five test problems were submitted 
to the NRC in "Methodology Test Problems SONGS-1 Long 
Term Service Seismic Program," Impell Report No.  
01-0310-1389, April 15, 1985 [1]. These results were 
reviewed by the NRC's consultants. From the NRC's 
review, additional information was requestea for Test 
Problem I and reanalyses of Test Problems II and IV 
were deemed necessary.  

This report contains the revised results for lest 
Problems I and II along with a detailed description 
of each change made during the reanalysis, a summary 
of Impell's results, and the input and output 
computer listings. Test Problem IV contains a briet 
history of all the analyses made and a conclusion.  
No results are presented for Problem IV.



2.0 REVISED TEST PROBLEMS 

2.1 Soil-Structure Test Problem I 
Interaction by CLASSI 

This problem involved the generation of floor 
response spectra for the NRC-provided building model 
by performing a soil-structure interaction analysis.  
The input data for this analysis, including 
properties for the structure, the soil, the input 
time history, methodology, and results are given in 
Reference [1].  

After reviewing the results, the NRC requested that 
additional spectra points be generated near the first 
interaction frequency of the structure to better 
define the peak spectral acceleration. The request 
was provided by Mr. Tom Cheng (NRC) on April 26, 
1985. Impell decided to obtain a higher level of 
accuracy for the development of the CLASSI frequency 
transfer function by providing additional soil 
impedance values in the reanalysis.  

The results reported in Reference [1] were based on 
the soil impedance curves calculated at eleven 
frequencies (see Figures 1.2 through 1.7 Reference 
[). Table I.1 contains the frequencies at which 
the SASSI impedance curves were originally developed.  

In order to rerun CLASSI with more frequency points 
for the calculation of the transfer functions, 
additional values had to be interpolated on the 
original SASSI impedance curves. The number of 
frequency points was increased by eleven for a total 
of twenty-two points and the additional frequencies 
are shown in Table I.1.  

After the CLASSI program was rerun, floor response 
spectra were generated from the new time histories 
for the same four locations in the structural model: 

Elev. 0.0 (Basement Level) 
Elev. 83.b (Node 4) 
Elev. 143.b (Node 7) 
Elev. 207.0 (Node 11) 

In addition to generating spectral accelerations at 
the original 25 frequencies called for in the 
original problem, the floor spectra accelerations 
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2.0 REVISED TEST PROBLEMS 

were generated at additional frequencies between L.E 
Hz and 2.0 hz to capture the peak response. The 
additional frequency* points are listed below: 

1.55, 1.60, 1.65, 1.70, 1.75, 1.80, 1.bb, 1.90, 
1.95 Hz 

Plots of the new response spectra are shown in 
Figures I.1 through 1.4 and the peak spectral 
accelerations are tabulated below: 

Node Spectral Acceleration(G) Frequency(hz) 

Base 2.1 4.5 
4 4.45 1.85 
7 7.19 1.65 

11 10.02 1.b5 

* Frequency points between 1.5 arid 2.0 Hz in steps of 
0.05 Hz were requested by Mr. Tom Tsai of NCT 
Engineering.  
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2.0 REVISED TEST PROBLEIS 

TABLE I.1 

Frequencies for SASSI Soil Impedance Curves Generation 

ORIGINAL (Hz) ADDITIONAL (Hz) 

1.22 0.5 
2.45 1.00 
3.67 1.50 
4.89 1.65 
6.12 1.85 
7.34 2.00 
9.79 3.00 

12.00 4.20 
14.69 5.50 
17.00 6.50 
20.00 b.50
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2.0 REVISED TEST PROBLEMS 

2.2 Complete Quadratic Test Problem II 
Combination Method 
for Modal Combination This problem involved the calculation of pipe moments 

and support forces for the RHR piping system provided 
by the NRC using Impell's version of the CQC method 
for modal response combinations. For this problem, 
the geometry and properties of the piping system, 
input and output listings from the computer codes, 
and resulting moments and forces were given in 
Reference [1J.  

After the NRC reviewed the report, significant 
differences were observed between the NRC Con
sultant's results and Impell's results. Based on the 
attached Record of Conversation (ROC) between Mr.  
N.C. Tsai and Impell dated 4/22/bb, Impell agreed to 
review the SUPERPIPE modeling of the piping system to 
be more compatible with the SAP4 model. A detailed 
review of both models and their associated 
frequencies led to the discovery that significant 
modeling differences existed between the two. The 
differences in modeling were: 

a) Impell had modeled piping nodes 1, 63, and 77 as 
three directional guides (only translation 
restricted), as shown on Figure II.1; whereas, 
the SAP4 model had considered these supports as 
anchors.  

b) Impell's SUPERPIPE model did not include factors 
to account for elbow flexibilities as per the NRC 
consultant's instructions. The consultant's 
request was based upon the assumption that SAP4 
did not contain this capability. In reality, 
SAP4 did contain the capability to model elbow 
flexibility capability.  

c) Impell's SUPERPIPE model contained a valve 
operator at Node 81 and SUPERPIPE internally 
calculated rotational mass moments of inertia for 
this element. The SAP4 model only contained 
translational masses for the valve operator.  

Impell has revised the SUPERPIPE model to account for 
the above differences and a new analysis was per
formed. Missing mass effects from higher piping 
modes were not considered as per the NRC's 
consultant's instructions.



2.0 REVISED TEST PROBLEMS 

Deliverables 

The input and output listings from the computer codes 
were required, as well as output resultant moments at 
31 locations shown in Table 2.1, Reference [1], and 
the forces in all 24 supports. The results are 
provided for each of the three earthquake inputs.  
Directional combination between the components was 
not provided.  

Results 

The resulting moments and support reactions from the 
new SUPERPIPE model are attached in tabular form 
(Table II.1 and Table 11.2), as well as in the new 
computer output.  

To locate the results of the analysis, the pages of 
the computer output are identified below: 

Horiz. Vert. Mom.  0Freg. Mom. Reactions & Reaction 

pg. 31 pg. 59-62 pg. 63-b5 pg. 72-78 
pg. 85-88 pg. 89-91 

2-4
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INMPELL%^V RATION 
Record of Conversation 

File: 0310-054-1355 

Impell, LA Copy:MAManrique 
AAsfura 
WDGallo 
GHau 

91 Telephone 0I Meeting Other HTYing 

T:From: set To: Tom Tsai Fo: M- Swatta 

Company: NCT Engineering Phone No.: j7A3 - 7/ Date: 4/22185 

Subject: Sample Five Test Problems 

Summary of Conversation: 

1. We discussed the results of the five test problems and Tom said that 
there were no problems with Nos. 1, 2, and 5. Problems 2 and 4 results 
were significantly different from his results. In addition, Tom 
wanted Impel to tabulate the moments and reactions for Problem 2 to 
make an easier comparison.  

2. I agreed to review our modeling of the piping for Problem 2 to ensure 
that it matched SAP4. Tom also suggested that the difference in 
Problem 4 may be caused by the lack of consideration of "pseudo-static" 
response, modeling techniques and/or multi-level response spectrum 
vs. time history.  

3. I agreed to review Problem 4 as well.
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N~H (k ".r- 5 1.312 11.00 0 .00D 0.000 U01. DSTS9OK9TKvR/'4quq 

f4 210 1.11? 1 ).I,0 1 .312 0.000 3?.00) 9SwrSqUKqrKvR0D4,3 

MA s.7. ) Cf 0.U' 0.00:) 0. OU(O UdC9UWF9Us41,MAXFv4AXD 
S 7 .01 0 OiJO 30.000 9)2.895 U4C9UWF9U~loMAXF94AXD 

NAIL Vz8L-+o II'vT



IIP I LL __lPAGE 15 

IUN 11.,9 6/u1/ 4; SYSTO: 11P:LL - NS 05/04/Z4. 15.Zb.O 

4kC/PiR PIPING (11t)r:L PRd0iLE I l*4 Lbd FL 14CLUI)E) V1 MISSING MAS*5 

MATLRI &L PP 11 klIIS, AS STO ) 

TEMP SCALE = , M~dOiLUS 'VN ST,3 UITS = LIi10. IN 

itIFRLAL D)ArI IFiT IT LkT I1 ITFM ITML- EMT IE ITEli 
Nt4i, TYP: 1 5 7 8 

SAi:J4 SS NOISTANDARD MATER 

AL P.1 .3)jI *DU 

L L . 17500.0H) 

C. .10y0 .200+02 .500* .' f LOOL+03 . 200E+03 .500 +0 3 .100Es004 .200E*64 
F T(;; l 5500 .0, 47 0 0 00. 00 3 17 09 0 0:) 2' 0000.00 L)R5000.00 16000.00 109000.00 89000.00 

WC(C .500F +0 . 100 +05 .20001. . 501 '00* +05 .1 00F+ob . 200E+)6 . 505EIOb .100E+07 
F I *, 70j'.00 59000.00 5 100)0. 00 4h0j .00 37500.00 33000.0 28500.00 Z6000.00 

0ft. PAAI4. I 1.70, N = .30 (PEFAULFI C4 = 1.3 (DEFAU.T)



IiPrLL 1 l111 PAGE 16 
SO'J IP' i1 1 6., 0/01/t V ; SYST1: IIP LL - NIJ S 85/0§/24. 15.26. 0 

1uC/ 'iP PIl'I G MlOiW L P IlIL:M 1l*1,0FLWl FLf.d L . INGCLUI)E NO ISSING MASS** 

MiSCr*LLANIiouS h a ttNii , GOIUP 411. 1 (MISiC) VALVE OP :QAT 0 R 

Mzs II - Ji;P S!-Cf lN MAT1 qIAL NI E I JOF N0 PillNT Lf.NGTH POINT P Il1NT END RLEASE CODES 
NA1il flI N410 tA1 [ J K (FT I L M ---- -J--

UNI V IPI VALVY OR S A 3(. S; 59 91 2.10 .



PAGE 17 
SUPERPIW4'1110 17.?, /11/L4; SYSTF1: I1PILL - NUS 65/04/24. 15.26.0 

'IRC1R P'[j PIN ; r0'IL Pk.AILEM IleM ELHIN FLEX. INCLUDEJ Nil MISSING MASS** 

CJM PUiNi 41T ALI-1ii 1T S JMM AVYo P I P N N . 1 RUN NA t = RJN1 

V 1;:4 S61:1 E:P )CP Cp 0m CO'P 5TI UM MA TEF I AL 8RANCH SFGM CrlMP FXTR4 CURVE CURVE 
A1). 1iY:: LIST TYP1 NAMt TYP NAME NA"E ANGLE LENGri LENGtI MASiES RADIUS ANGLE 

(FGI IFTI (FT) (FTI IDEGI ) 

L STI'I 4.b7 

'AL ST P SAPINOL SA 301 Si .4.3 3 

A2 S TPT SA P4 NO12 SA 3)4 iS .33 3 
U F N 1.57 1.00 90.00 I% k IW li I-LIsUNI1,0 S 0 S .5 1A i ELL SAP91NiI2' SA 304 S1 1.51 ) 

AS 5 A fP SP4NO? SA 30 5 3.75 

.'j S IR' SAP4NO2 5A314 3S 4.00 3 
* CUl 1 N 1.51 1.00 90.00 
I8 2 1 1 1:L3 SL A P4N 0? S A 30'4 S 1.5 1 

A STIT 10 TNT .PP AS 
AS STRP SAP4NO2 SA304 SS .41 3 

LL 
A6 SIk SAP4NIl2 SA 3)4 SS .37 3 

'. CUJY V I NP .79 1.00 45.00 
Al) t- L'I SAP4NI)21 S a304 ! Ss .5 ) 

1 STRI 13 TNP A U ~SP.U S345 13.17 6 

A, STRP SAPINO2 SA304 55 .42 3 
1eS 

47 VALY~j 54.P'NO3 S5'304 5; .5) 3 

IiAl VALY 54P'O'(13 SA 3)4 sS ,.Y 3 

17 
FR' STiP 5AP4NU2 5A3')4 55 9.?, L 

Af. STRP~ SAP4NO2 S54304 SS .31 3 
3 CUl:V 10 fNP 1.57 1.00 90.00 

A'I hi LII SAP4NO24 5 63014 5S 1.57 3.  

N '~P10S 51P SAP'.NOl? SA3'.4 S . 36 3 

Al \ftsr~ SAP4Ni' SA 3,4 51 b .73 1 

La Ci < 2 TN .741.00 45.0



1PLL 1 N PAGE 18 
SJPEVPii Il.* IF:N 17.2, 5/01/14; SYdT-'l: 11P[LL - 4IlS 35/04/24. 15.26.  

"HC/Rilk PIPIN.; MOIL PRJ'fLLM II***ELRJ4 FLEX. INCLUDED NIl MISSING MASS*t 

CJMl'IFlNl1?JT ALI.fMIN11 SUMIARY. P.IPr RUN 110. I (CONTO. I RUN NAAF = RUNL 

SI-Gi 5;,i I)CP 1LP CrP COM" 5E.CIUN MATEPIAL BRA'ICH SIGM :OMP EXTRA CURVE CURVE 
Nil. T y'YPF 1.1 si T AAYM F TyPF, lidAME NAME ANGLE LFNGT-1 LENG TA MAS;ES RADIUS ANGLE 

(U GI IFTI IFTI IFTI IDEGI  

411 OFLd SAP Adl,' i A'304 SS .7? 3 
L L IU"V 23 TN' . 1.51 1.00 90.00 

A1? HELIi SAP',NUM SA 304 53 1.51 3 

L ST T '4 TNP 2.53 
. 13 STRVP SAP'4NIl? SA304 S 2.50 3 

25 4 P 90.00 

C)MPU949T AL IM 41 NT SUMIARY , PIP RUN NI. I UN A1E = RUN 

5 1 sG i;1 UCP vCP COMP c0MP SF C I [luN MA TEF [AL ARA4C'I S1:GM CoMP EXTRA CURVE CURVE 

T). TYPE LI Si TYPF FIAMI IY11I. NAME NAMf ANGLh LtNGT-1 LENGTA MASSES RAI1US ANGLE 
(ZGI IFT) (TI IFTI IDEGI 

S1A 71 28.25 
F'1 5 TPP S AP44001 SA 304 iS 4.5 a 

74, l ST RP 5P9SNfl I S5 304 5A ].75 ') 

7') 
lI STRPv SAP4N01 SAilt'o vi 3.75 3 

74 C 

7F STP' 54P4NU1l SA3)4 %S 3.03 ) 

73 
1 sTRP SAPAq1NULI SA J'. bi 3.03 3 

72 
F-L STLRP SAP'.NUI SA3''. SS 3.03 3 C 

71 
II S T yP SAPN t SA3J iS 14.25 3 

bl 50P 54P4''NOL SA30 U.Si .50 3 
4 tUR 1) TriP 2. 13 1.50 90.00 

"I V. L! 54AP',NUt f SA 4. S 1 2.36  
I r00 q , T NP 1.13 1.50 45.00 

111 ;I: L3 SA PI, NO It Si A 31) i 1I  

', Si I i7 IfP 4.5.32 

I 5Tk S P'.NU I SA 3 ' iS 5.')1 

. vRF 5A1 It 5NO 3 SA J;4 is 75.7 3 

F .9 sPF 5 P 1441 L i Sz3 i q j i i 

27 

Lj



11PLL C 1 JIN PAGE 19 
SJPi1RVIP S I5IIN 17.?, /01/154; SYSi I: IPLLL - NOS 85/04/42. 15.26.) 

4?C/i<IR PIPING MilO L PRIJLEM 10*L-LPf04 FLEX. INCLUF) 1411 MISSING MASS** 

C)MPIlN' T ALIGNMINt StJM1AIY, PIPt RUN NI. ? (CONTD. I UN 4AIE = RJN? 

SIG1 51'1 ICP )CI' COP COImP SECION MATEPIAL BRANCH SIGM COMP EXTRA CURVE CURVE 

NA. TYp: LIST TYPt MA - TYPE NAME NAMI ANGLE LENGTI LeNGTI MASSES RADIUS ANGLE 

IDEGI (fmTI IFTI (FTI (DEGI 

Iu STRPI s P5Nu1 SA30t' 5i 5.72 3 

I3 tl'P S 1PtoN1 I SA 314 'Si 5.72 3 

t%3 iI RP SP4 NU I SA3)4 S 3.35 3 
.ll 

Vi S TP S4P0I01 5 A 304 i 1.3 3 

31 1 s I R S A P 4 W 0 SA3T S i 4.13 3 

3? 
Ht ST 1P SAPNI 1 f A3IllI S Si 4.L3 3 132 

l3 STRP SAP4NOL SA304 ii 4o.13 3 

13 SIRP SAP4NU1 SA30It Si .7 3) 

j IO V 3', TNP 1.57 1.00 90.00 

CvW 3 4EL 4 S.AP'Nill 3 SA30 SS. 1.57 3 
LIJCURY 3b TNP' 2.3ta 1.50 90.00 

!I" tiFLI SAPINft SA304 i1 2.35 3 

si 1r 37 TNP 5.63 
04A SlikP SAP'.NUI SA)" SS 3.50 3 4 

I'' STkP SAPiN~ll 5A 304 Si 2.L3 3 
d Clv 3 T JP 1.13 1.50 45.00 

SP5 "L.. L 3 IP4NUI I SA 314 S S 1.L3 3 
S 1 -'1 40Q TNJ 6.03 

5 ST PP SAP 9NO 1 54 3:'4 i 2. 1 3 

s SrYP SAPANIlI SA 104 'S 3.1L 3 
11 CUjY 4 rI4 .3d 1.50 31.38 

t" ItLL 5AP4NO13 5 A 3011 SS .42 

S '-, r 43 TNP' 1.95 
S Si%" 5 4N01 5A3-)4 1i 1.33 3 

kS ik' SAP4Nill 5 A 3 i .3 ) 

17 LU'th '5 TNp 1.18 1.50 44.94 

r87 itLti 54RANilli SA l,' SS 1.L1 f 
LI 5[at 4i TNP 14.5)



I iP LL C lif ON PAGE 20 
s5PPIP ION 17..I, S1/01/84; SYSTFI: 14PELL - NfOS 85/04/24. 15.26.  

fU2C/RHP PIPIN4,G 00JV PiJRLFM l t FLi)Ld FLEX. (I4CLIJDE0 Au MISSING MASS** 

CJMPINENT AL I ,hI! NI uiJI1ARY, PIP: RUJN N4. 2 ( CUNTDI. I UN NA9E = VJNZ 

F.G4 S1-.1 l)CP CP C0IMP COMtIP SIPCTIOUN MATERIAL BRA'dC H SEGM OMP E)(TRA CURVE CURVE 
M;I. fyP- LIST fY PP NAMi TYP[ NCif, NAMI. ANGLE LINGT i L NGT4 MASSES RAUIUS INGLE 

(f) G (F T (F I (F T (DEGI 

17 STP 5APqN01 5A3i04 S1 3.00 3 

V7 i TPP SlP aUljI SA 3-11 SS 3.3'1 3 
41 

.7 SlTR s SAPINI SA 304 "i 3.3j 3 

17 SIkP SAP4NUI 5A3o 4 SS 3.35 1 
I9 COU f TPll 2.35 1.50 90.00 

II P' IELI SAI'NIJ LI SA 304 SS 2.I6 3 
1i SI Y 91 T1Il' 14.21 

S iT P SAP'iNIII SA 309 Si 1.33 3 

iT PI SAPANil l S1 A 314 S 3.00 3 

f II %TRP S SA34 SS 3.00 3 

i. %TOP SAPINIll S iA4 SS 3.30 

Pt, S TIkP SAPqNUI SA 304 i ' 3.00 

P' STAP 5ih01 SAT30 Ii 1.21 1 
I6 C URY 57 TNP .2.L3 1.50 81.50 

It V-.L3 SAP/aNOJ13 SA304 S- 2.1 I 
1 7 S T m TNP . - . 13 

IIoA VALY SIP'N!Ja SA 310 i .5 3 

3'-IA VALY SAP',NI14 SA 1A 35 1.25 

111. STRP SAP Nl'5 5A3l 3 i 3.83 ) 
Ilt I WVP S P'INU SA3J4 Si 3.33 

II ',TIt)P SAPq3NO 5A304 S . S 3. 5 3



I PI' E ~~ LL P A*;E 21 
Is j V L q v I iIN 151 i a, 17.29'l SYSTf 4! IP LL -N(15 85/04,/24. 15.Zb.  

A C/91RI P1 P1IW; '41f))-L P'llILLM II '"EL3d.4 FLI:X* I NCLUI)LL) NU3 MISS ING MASS5*$ 

NA V- L 0U'N W,. rI ,1 

Ad I 1) YALIJFI . ) *101 ff- I)', *1018)E +0', .10160SF+04, 0. 0. 0.  

C)



IPELL AI~ B PAGE 22 
SJPERpiI- Sj1:50:N L1.?, 5/0I/t4; SYSTFl: IMPELL - NilS 65104/24. 15.2b.0 .  

NC/RNR PIPIN; 110UILL PRO LIM II4**EL4 FLFX. I4CLUO[ED Nil MISSING MASS** 

SJPPI< r LOCATIONS Al1) P;<UPFRTil.5 

SUPP SJPP St)1'P PARPIclPArIN C0-.S TRANSLATINAL ROTATIONAL EFFECTIVE A'4CH3R DIRN POINT POINT 
'll:E LO0i1N TYPt- THRI A V.A STAT 0Y J STIFFNL S5 STIPFNFSS WEIil CIDE CODE J K 

I Lit/1 11 .3 R . IN/RA&DI (LilI 

1 I S'GL I G s 0 .10000(*ii .000o0E+21 0.003 A 

L 5NGL T M L S .10000ttII .I0000F+2 0.000 Y 

11 1 SGL G S o .100001It.*II .OO0E *eI 0.000 

71 17 51L T S 0 .IC00001L .100001 21 0.000 X 

77f 77 SGL T 1) o I .1000014LL .L O F 21 0.000 Y 

f/t 1! S KGL r S 0 .1)U()f+I .L I00*21 0.000 1 

6IX '3 SIGtL I ) II .10000L6*1 .10000E *2L 0.003 x 

I 1 ,I SN L I. S . 1 100) f + i i0oo0 t1 0.000 Y 

, 3 5NGL T "I ) .10000v.*LL .10000EI21 0.000 1  

14.X 14 50GL T C 5 1) 100 00EL ZE I plO 0.000 14CL 83 

L4Y Ai SNGL r G s ) 1 .100u. 1 ERU 0.000 y 

L4 LIt SGL T 6 S .100001 + LL 7F U 0.000 INCL a1 

LY /L 510L r (I S I) . (10II1 Zi-Q0 0.000 Y 

2- 1 5 NGL r '; I' .ii t.01:+1L ZFRU 0.000 V 

30)X 3) SNGL I ( S I) .1000+1II ZlERh 0.000 x 

ILI II S NGL T r 5 I .100001LL lt): RO 0.000 1 

474 97 SNGL I 0 .1000 #+11 1R00 0.000 X 

I'9I 47 SNGL T s I 0 .10000f 41L ZERO 0.000 I 

l2i '2 INGL T S > .U;00)0 +II It L O 0.000 Y 

4A 5 3 SNGL I i I .J10 j 411 Z!-O0 0.000 X 

'531 1i SO L 1 M (11) 1. + L1 ZE-O 0.000 1 

L I cNGL Tt .1 + L1 7. r1 0.000 Y 

7Lf it SIML I ) L . n1 0 *1 7 01$ 0.000 1



11P L IIRA I I l PAGE 23 

sjtP v;:sithIiN 17.), 5/01/84; SYSIl: lIPLL - NuS 85/04/24. 15.26 

NRC t I PIPING. MiOL P"'01LE I'M 114*** LItUA FL, K. I CLUDII NI MISSING MASS** 

UJTPOiF POINT ) IIf Pin ill .  

NO1 .JUTPJT P; NT SPE L[FICAI1014 

PHI3 ERTII S AT STI -SS tiIJTPJT Pal1vTi 

sip cpCP Gil d C1OP SG TI lv 091 S 1')F WALL fllP I)CP CUMP ChIP SECTION JUISIDE WALL 
NJ. NAML NAE rfPE 11 AM'I 111AM TACKNS sIr fll. NAME NAME TYPE NNME UlAM THCKNS SIF 

(1 I ([1 #0(114INII (IN) 

RJ NA it: RUJ 

I I At STYP AP'IL 17.750 .404 1.IV ?L 5 At STRP SAP4N01 12.750 .406 1.20 
74 5 A ? ifrD SAPe1 'i.I,?b .32? 1.00 0 A2 STRP SAP4N)2 d.h26 .322 1.10 

I? b A II !'L SAIAN 1,it 4.62b .322 .4L 7 A81 3ELR SAP4NJ28 8.626 .322 2.44 
I i A4 S TY SAll'Pi2 .0 .322 1.00 .9 A'I STRP SAPINJZ a.626 .322 1.20 

'L S A fiS,. SAP4oi? .6'120 .3?2 L.00 R 9 AB2 IELe SAP4NOZB a.626 .322 1.44 
7L 15 Ata2 V-L >AP4NIi .20 0 3 .3.?1? 9C1 7 10 A5 STRP SAP4Nf2 8.626 .322 1.30 

( 11 A15 S T SAP14 I- :.,2I .3?2 1. 0 9IL 12 A5 STRP SAP4N(1Z 8.626 .322 1.30 
R L? At 3 ILU1 SAP ANVi' '1.626 .322 2.44 I0L 13 A63 ELB SAP4NJZB 8.626 .322 2.44 

0i I AO, - hL SAP"4,1. .? .3? L.3k. 11 1 Ah ST P SAP4ND2 6.62b .322 1.20 
12L 15 A s 5r SAPI'l'(? (. 6e .32? 1.01) 12R 15 A7 VA.V SAP4NJ3 N/A 

I 1 lb A7 IALI SP'N13 N/ 14L 17 A7 VALY SAP4ND3 N/A 
L41 1 tA S1:1 SA4W1I 3.f.?) .322 1.f:0 15 11 Ad STRP SAP4N32 8.626 .322 1.30 
t oL 14 A V SiN SAP' 1"? 9 .1.20 .3?? 1.0' th, 119 A 9 dELB SAP4N328 6.626 .322 2.44 
L7L 2 A9 ti LLBi SAP4!,'2 1 ki.126 .32/ 2.4 4 17R 20 All STRP SAP4ND2 8.626 .322 1.30 

1 /L 10 S I K AP1V4/i .'?6 .. 12( L.1 19L 22 ALO STkP SAP4NO2 d.626 . 322 1.30 
111 .2z All LLI SAI'N 1211 (.0t, .322 ?.1? '4 20 23 All 3ELH SAP9N32B d.b26 .322 2.44 

?iL 2 A I2 LAI- SAll 4 I?; '3.0i , .(If, 322 2.44 11 l 24 A13 STkP SAP4NJ2 8.626 .322 1.20 
2C 1j Al3 SI?.P SA1P44 J? A .161 .3?? L.D0 

'(IN 'IA.4± = PN 

Ic 1 71 L r sTP 51 11 1 . 70 .740 t.w 2' 76 u I STRP SAP',NIlt 12.750 .406 1.20 
>.l i ft 1 r '01A L .. 411 1 U 1 ') ) 1 u 26 1 H Il STRP SAP'.N3 1 12.750 .406 1.30 

73 "L tt " SAP 11 12. 75 .40s 1.(13 4 72 91 STRP SAPINOL 12.750 .406 L.20 

C 71 1 ifN1 SAP;i I.:t 1.7 1 .ob 1Q(0u 3: 70) 1 STRP SAP4INL 12.750 .406 1.)0 
1" U ?5APAL .710).o 0 1.110 31 P 9 1- 81 tBI FLB S AP4NO1 B 12.750 .406 e.71 

32 1, F ; : LA I1P. A . 4.I . L. ? 1./ *o .9 1, 2 .71 33L o7 l 4 2 3ELH SAPINDI 12 *.750 .406 2.71 

3lR 07 3 51')" .SA v'i't1 12.L I .1s'j'. 10.10 34 113 s TRP SAP.NIl1 12.750 .406 1.20 
r .I . S 3 ' 4 II I .. 1 751) .'0, 1.jO 30 7 H3 STRP SA 0 'INf1i 12.750 .406 1.'O 

37 / 13 j 'l SAP' 11 1/. 750 .3 1.u0 31 31 13 SI1RP SAP'qNHj1 12.750 .406 1.30 
31 J J SF f' SA)P 1 L.750 .0 1.0 4 3 1 1 3 STRP SAP'a4N1 12.750 .406 1.30 

4L 3 3 STu: SAP4. I L 12.7'> .4. 1 .00 L42 13 3 S1P SAPtN1L 12.750 .406 1.20 
. '3 3, 1.i3 frPl SI "V 11. 11.71 0 .7') L1. C 4 L 3'. 113 S TLP SAP4NOI 12.750 .406 1.)5 

'39 1. L!3 k,.L-t SAO', I ld 10 .1 7 0 .)!0 3.' 1s 1EI-I SE S ARIN01B L2.750 .406 J.5 5 

ri



11IPELLL 1TIill PAGE z24 
ill I - * .. 'iWN t7' I /01/l4; Y'T f- i: 11PLLL - I 85/0424. 15.20.  

4C/ ilk PIPl 1; 11 L P JILt M II t-L 4 FL X. I NCLUDE) NO "I SS ING MAS S* 

PV PI'flt .5 AT STi5-IS dtifPJT P1111 T'i (L'it1F .) 

Sil O0, ( U:tPV CIP S T1 1 -J JJT, I ) I WALL SOP l)CP CUMP fl~P SE CT ION JUTSIDE WALL 
Nd. NA1L N 1I- fi".1 N4Al )IAm TiHKNS SIF '40. NAME NAME TYPF NAME 1)1AM THCKNS 51F 

10 (41 1il 11IN) (I ))IN 

Rill NA1- k,: ( [INt).) 

""L 37 0BA [1 11 54 4 1111 1. 750 .405 ?.71 4P 31 B4 STRP SAP4N01 12. 750 .406 1.D0 
7 33 fill S TP 5APIit 12.750 .*40hb I. 1.:. 4eL 39 34 STRP sA4N11 12. 150 .406 1.20 

4 4 31 1 '1:LI SAP14pUIA 12. 7 U .11106 .71 49L 40 ' B5 1S ELP SAP4N4U I 12.750 .4116 2.71 
T. 11 SU 13 it: SAP.it 12.750 .,0-5 1.:.0 50 t L 85 STRP SAP4NJL 12.750 .406 1.30 

>.L z 1 if 1P 'iS P4'1IL 12. 7'0 .401 1.10 5i1 R It2 Bis6 'ELS 5AP4NOld 12.750 .406 2.71 
52L 41 j3 0 U, :Li 54Prl,11* 1. 1.50 .140( 2.71 . 520 43 B6 STRP SAP4N31 Le.750 .406 1.20 
53 4 r S N A PI4-I1 1. 750 .o0) 1.00 'AL 45 g6 STRP 5AP4N31 12.750 .406 1.30 
549 4 H17 1 1 I- L SP 1r:.)13 12.750 . -05 2.71 55L qo HB7 IELB SAP4NUIB 11.750 .406 2.71 

>S 1 A, 17 4T!.P 54 ,4IL 12.750 .4 6 1.10 5f 4 7 H7 STRP S P4ND31 12.750 .40b 1.)0 .  

51 oM (7 l ?1 SAP' t11 1?.750 .1405 1.( 1) 58 44 47 STRP SAP4NUI 12.750 .406 1.30 
5 L 51) 07 St11i1 5IPN11 1/ 750 4(11, L.(:3 59f 50 B38 .1 EL H SAP4NJ18 12.750 .406 2.71 
b00L 51 VIt1 ;rL I SAP4NILj3 19.750 .C6 1.71 t0R 51 IR STRP SAP4ND1 12.750 .406 100 

it .2 I 5I s 1 SAP'41.I1L 2 750 .4*6U( L.LD l62 53 R3II STRP SAP4NO1 12.750 .406 1.)0 
53 'A P stkP SAP Nill [2.750 . (16 L.00 t9 I " 8 STkP S AP4N31 12.750 .406 1.30 

5' 5o h V ifR v AP4it1 12. 759 .406 1.10 bL I 1B 0STRP SAPqNOL 12. 50 .406 1.)0 
5 57 P'4 IFL's SAP IAL L[ . 1 U750 .405 ?. .71 t,7L 58 89 31EL SAP4NOIB 12.750 .406 2.71 

s 1g '1 'JA VALV 'I4PV4N T4 NIA f, 4 59 K9A VALY SAPNDo4 0/A 
t)L Fu OOA VALV SAP4:lI . 1A 69R 60 BLO STRP SAPqN05 12.750 1.312 L.20 

7 0L 10 ifd SAPA 'W5 12.750 1.312 1.1-1) 71 f2 RLU STRP SAP4NJ5 12.750 1.312 1.30 
f2 o3 H10 5[,P S APAM L/.750 1L.3t2 1.b



I 4PELL~I~ 1I PAGE 159 

S lp' p 1s. V>Sj'4 L7./ Uh01,C1 SY S FtM: I I VL L NflS 85/04/24'. 15.260 

'I C/Rtlk [ P1I;J' 10 L PPHiiLt:M Ii % EU' U 4 FLUX. I tJCLUI)E No MISS55ING MASS* 

) 

(1) SYASI CASE 

STI Il-HF NIS I A rI X L 14 GIrl 3f F-IfIRr- N.1 F QE IN, G 
S I I F- F i S ' Atv[X LCNG1TH AFTUfk 1 ' J1.Iti-ING 41? 

A I?) I IAAIIC fLASEIG~H J' i T II.IFPTISG .I 

S I~ 1 Ii F r~ N1 '' S 'I T-I -iW; v AFTLR 

svmrC APOLYSIS P11ASF 14i100o) 

C YA-AMIL PkflPIITICJ RIOAS'- 12 70(1KI 

Ci



l ip El-L O 111kT PAGE 26 

S.) P I"VIJ Lid !,/t/'; SYSTi'M: IIPELL N rOS, 85104/ZI2'. L5.2b* 

*!C~(PII1'I; Mkt:LL P 01.!L M l14**LIBfl4 FLEX. I14CLUDE) NO) MISSING M4SS** 

Uf(NaM1IC PFrI II,-lIiS CUATtZLIL ItlF13VAATIIPI 

PK Pi'LKT Lji lilt OYIJAi1C' R.%V1Vk~Y 

MAX. NO. 'IF MnIlffS KLIJUJIRF) 1, 

CJT-Il!F F10INri~?CY 3 31.  

H" I 'l c1iIIIP,: (FPI:')'DINL IFS ANI) MUOI SAIAPESI I 

MA~~~~~~~~S11 RFI11LIIJLJ'f 'JIIEI51qI11UtTIIJ' - SII9SPACE ITERATION WILL 3E USE)) 

i IIMIJI , UBIS ACI. 311F- 3 

( P'J0 LkTY 111IIOIIC~rIIN ChIJE =I'M11) IPRO9PERII.IS TO fl- ftJLOIFIL)I 

(1



FIN 

111"LL 41[N PAGE V 
5 . t ift 17.2. ' /0/ 4; SY5TLi: 11PVLL - N05 85/04/42 . 15 26.  

iC/ li R P I P N Mi L i ltLt:M II e4i EL 4 FLFX. I NCLUDEt) NO MISS ING M&SS** 

) 

PROPLRTY MiI)1FI CAT 10A OATA 

CAItz 1) kJA 0UV FI14S T LAS T I TE1Mv I TELM ITEl M 
Ty P G U I ),Up 1) AM3 ) C P ,14 4 1 2 3 ITEM LIST 

T EE 7:). :0 TIHilT I 

O 0



11Pt-LL SURPr ILPAGE 28 
i !PIP, V'. tit L s. , /01181t; SYSTEM1: IMP:LL - NfJS 85/04/24. 15.26.00.  

:Cl/RIHR PIPIN 1 111):ilEL PoIldLEi II **ELin FLEX. INCLUL)b Nu KISSING MASS** 

ELEMIENT PROPI-tRTILS u0, CURRiT STIFFNESS 

RJN JR 1L- NI MID 1- L '110. IF COIP COMP SI T IN IATERIAL HOT UI11T TTAL FLEX 
GROUP I . .- SUIL S JAIE IYPF N4.MF NAiF MOOULUS PIGHt WE IGHT FACTOR 

1 L 5 L Al S TRP SAPVNrli SA3' 35 28298600. 9.31 487.46 L.000 

z 5 6 1 .A? iTRP SA P4 102 SA310 iS 28298600. r4.b6 18.66 1.000 
3 7 1 All IELt SAP4N0124 SA3J. S 28298600. 4.66 87.78 7.371 

4 / 8 1 A 4 S TRP SAP4J02 SA30 iS 19 1298600. 4.66 209.55 1.000 
I1 L A4 STP.P SAP4 40? A3')' iS 28298600. 4.66 223.52 1.000 

6 1) 10 1 A:3 ?4LH SAP.Nfl23 1 A30. SS 28298600. 4.66 87.78 7.371 
7 10 11 1 45 STRP SAP4lf£i 5A3I SS z 82986b0U. 4.6' 23.15 1.000 

P 11 12 1 %5 STRI' SAP'4 M? SA3M iS 28298600. 4.66 LS.37 1.000 
9 12 11 1 A 3 ILFG SAPItNO3 S A304 iS 28298600. 4.66 43.89 7.371 

IC 1 4 L4 1 l STkP SAP4Nl2. iA30 i5 28298600. 4.66 23.46 1.000 
I I i, 15 L A 6 STRP SAP446s? 5A3)4 55 28298600. 4.6. 45.37 1.000 

L ISi 16 1 A7 VALY S AP44113 430', 55 8298600. 33.15 273.29 1.000 
L3 1. [7 [ A 7 VALV SAP4403 SA30i SS 28298600. 33.15 271.6 1.0001 

14 17 1d 2 1;. STkP SAP4'1J2 SA '304 55 28298600. %.66 5't4q.83 1.000 
L LA L ) Id S TRP S AP.I4 I S A 3o 55 28298600. 4.66 45.37 1.000 

L7 1I ? ) 1 V9 ifL) SAV4NIfl1 SA3'9 )' ?8298600. 4.66 81.78 7.371 
Iit 2 z 1 A 10 SIRP SAP4NU02 SA3.) I SS 28298600. 4.66 19.84. 1.000 

19 1. 2 4 ALU STRP SAP4IJUZ SA304' S 28291600. 4.66 376.12 1.000 
71 ' ?3 1 All IFLIh SAP4'4?: SA304 SS 28298600. 4.66 43.89 7.371 

z2 z3 24 1 A 12 ELII SAP44)? 1 SA 30t 35 2829660). 4.66 87.78 7.371 
e3 !( f 75 L 413 STRP SAPiNfl 5A3)1 \ 28298600. 4.66 139.70 1.000 

7'4 it 76 1 11 STRP SAP4'401 SA30'. iS 28298600. 9.31 534.37 1.000 
2, 7s 75 1 d1 STRP S AP41;01 SA304 0 5 28298600. 9.33 534.37 1.000 
2t, 7) 74 1 L STRP SAPJAft 5A 304 1S 2829800u. 9.33 534.37 1.000 

'7 7If 13 1 .1 STqP SAP4'4111 S83!) SS 28298800). 9.31 346.87 1.000 
2' 71 Is I IL SIRP SAP4401 ;A3:)4 5% 281198600. 9.33 346.8 1.000 

24 7? 7 L 1 dl STwp SAP 1O01 5A3-. SS 28298600. 4.38 345.b87 1.000 
.10 71 70 L It StkP %AMMUI 1 A304 S b32298600. 9.3d '18.13 1.000 

11 7) 59 1 1 ST.P SAPqN,01 A 3) SS 2829600. 9.35 55.25 1.000 
2 h I A: L I-LI SAP4NOil S A31)4 iS 28298600. 4.33 265.07 8.610 

13 .1 57 1 1 ? IFLB 5AP'.:JfliJ SA30' 5 28298600. 9.33 132.54 8.610 
I4 s7 75 1 i STOP SA441) A319 f LS 21291600. 9.31 567.53 1.000 

35 i 1 s ATP. S P JIjI A3''I SS 231.PQ8600. 9.31 534.37 1.000 
sh .: 2S 1 1 STRP SA,-4 4I 5A3A34 SS 28296600. 9.33 643.31 1.000 

37 27 2P 1 STRP SAPU 44 1 5A It 5 78298600. 9.31 64.32 1.000 
3e "It 0 L . STRP S API 'I 3 I 5 28298600. 9.33 643.31 1.000 

3S) 2 10 1 1 51TR SAP4WJiI SA . 1 5 28296600. ?.33 371.32 1.000 
I0 L14 St It ,ISP 4 ;P'll11 i8J 4 iS e? ?98E00. 9.3 205.2L 1.000 

01 It I? P ifr l i iiA3'IB S 22 U) 8600. 9.31 464.92 1.000 
I 3 (3 1 > sTtP t tsjr'I iA31, SS 2%12986of. 9.33 4t'..83 1.00U 

9j 31 Vt I Sl ITP SAP/t.Irt i A3) 25 S829t6i00. 4.3i 464 .82 1.000 
'4 1. 3> L (3 bl P S P "4 IL ;AJ I' >5 2)1?96 0u0. 9.31 Rd.10 1.000 

.1' 3 L S 11i I4 1 ;AP A1).IS i9. >. 28290600. 9.31 176.71 L2.915



lI P LL R1TIL*N -PAGE 29 

SJPE R1, I ON I 1.2 6 /O/I4 sY; i M : IIPILL - N JS 85/04/24. 15.26.  

101/ RIIR PIP I 6 M1JI L PPD31LL i II ***ELP]4 FLEX. I JCLUUE) Ni MI SS ING MASS** 

ELEMLNf PM, OP I II FS CU R k IT STIN-JS (CTD.  

RJO :IR LL f N : )mi- In. iF C') P cOMP SI CTIIN 1ATEqIAL HOT IN IT TOTA. F.lEX 

R iliJl I. I J S IJLS NAM1 A YPF NAIk NVIE MOO)ULUS wEIGII WE IHT FACTOR 

35 37 L 11104 1iV Lfl SAP4N011i 3A3 )/f 55 28298600. 9.31 265.07 8.610 

4 1 37 36 L i t STRP SAP 4U1 SA30It 55 28298600. 4.31 391.75 1.000 

9I 34 31 L 4 S IRP 5AP4V0I iAJ4 35 28291600. 1.31 239.48 1.000 

.'0 3' 1 t 115 IF Lis SA P 4NO I ' ;A3f)4 S 28298 600. 4. 33 132.54 8. 610 

1 ' 1 7 P SAP SAP'il I iA30 4 iS' 2I298600. 4.31 327.85 1.000 

1l 41 42 1 .; STIP SAPIf 11l SA3F)4 ' 291298609. 4.33 359.34 1.000 

e" '11 4 L ;It 1: 3kiLS SA VVNUMDI iSA3l'4 ) 5 28296600. 1.33 92.43 8.610 

A44 L iI) ST FP SAPAtil 3A30 55 829d600. 1.31 12L.53 1.000 

4 sq '5 1 A(I STRP SAP40 SA3I)4 SS 28298600 . 4.31 99.15 1.000 

5 45 46 1 Ad7 31:LH SAP /.'Ni14 3A3 9 55 28296600. '.31 132.35 8.610 

6 It 0 47 1 t7 STRP' 5AP4111I iA3 )4 SS 28298600. 1.33 334.02 1.000 

57 1, 9m 1 07 5T!!' SAP 411) 1 5A3 )1 SS 28298600. 1.31 434.36 1.000 

Ij b Ll 49 1 I S TKIP 5 AP4 NOL1 iA3') $S 28298600. 1.38 434.35 1.000 

sn 49 o L 17 STRP SAPInI S A33 1 SS 28290600. 1. 33 434.36 1.000 

6, 50 51 1 'A Is8 IPLH SiP41N313 S A39 4 SS 2829 6600. 9.35 265.07 8.610 

11 St >2 1 d STRP SAP iV-1 SA1'A SS 28298600. 4.35 112.50 1.000 

"2 52 53 1 1 H ST!4P 5AP4,1l 1 'iA3)4 SS 8291600. 1.33 337.50 1.000 

53 53 54 1 14 STRP SP4UI A304 SS 78196600. 9.3d 331.50 1.000 

1) 5, f 5 L 18 STRP SAP44UI S A3o4 S.5 2829 6600. 9.3 337.50 1.000 

1) 1; 56 L :11 S TRP SA PA4AflI S A 30', 55 2612986O0. 1.33 337.50 1.000 

.0 s1 51 1 8 ilP SAP4 ,il SA304 S 28z9860.'). 1.33 135.85 1.000 

(7 57 5 t ,q AL I' LDB SAP4 411t SA319 3 5 2829H600. 9.31 243.03 8.610 

8 '. 79 I. dIA VItLV SAP4'40ND S A304 SS 292915600. 101.83 1527.06 1.000 

. ) 5 S 0 L -'A VALY S"P , A 4 A3)4 )S ? 1293 60'J. 10L.83 1527.22 1.000 

11 10 -)I 11 'LO STR SR.P4ALU5 1 A3fI iS 2429 600. 17.33 805.66 1.000 

I I hL 6 2 1 ILO STRP S.IAP rlfi. i43 -)I']5, 28298600i. 17.33 805.64 1.000 

72 t2 03 1 110 iTRV SAP4NIIS 0 A3 )4 ;5 28298600. 17.33 805.66 1.000 

/3 59 -1 L 11 VLUP VA\LVI i1P iA3 )l SS 282981600. 3.0) U.ou 1.000 

TOTAL oISTRIBUTI) WEIGHI = 23381.92 

C)



I ~lPLL A IWJPAGE 305 
s J P k fl"I IC,, i/fY/%.; 5YST 1 1: 11PFLL - NIS 85/04/2. 5.26.  

4 C/RPHR PI PIG MO L PKi HLEM IIO*ELiBU4 FLFX. ICLUDE J NO MISSING MASS* 

rill. U F 4 1I) 1S 141. LOW CUT-T FF = 17 
19. 111 111i S TII ill FOJUNU = 17 

Q1JIlL0) FELD L T ( Li = 912756) 
AVAILAfLF -liL L Ti (OCTAL) = 047600 

t I fjCE 1 jI/I1 .3



11PLLI 141Il IPAGE 31 
'JPPRPI Vt.RSION 1.?, /01/_ V SYSTE'1: lIPELL - NUIS 65/04/24. 15.2b 

J4C?/WIllk PI11G 1i)It L P IIILFM HoteELIU4 FALX. I4CLUDFJ NO 1155ING MASS** 

iNATMAL '1!)lL[1>F II;eNC ' 

111? 1.9 1? 3 4 6 7 8 9 10 

Pt;2fIII I CA.) .26/1 .1231 .1074 .0933 .0817 .0136 .'J70 a301 .0507 .34'66 

NLID N .it 12 13 1 1t L 5 L6 L7I 

) JIiNCY (LI') 2?2. 151, 23.4w;) 23.545 26.8.'3 2 7.518 29. 701 32.493 
PM.R1ID (S: ) 4 .51 .0 It3 .0 25 . 372 . 1 Itt .0337 .9308 

0 4al;ilvALITY CHILCK 

MAX. IAIINAL TER1i = 1j0')-L 
;I~ 4. 01 A( IN.AI T mI = . 1001. + 1 
IAX. 9IF-)IA(,f)NIL TI:.'4 = .L IPf-') 

1 q5s PAR0TICHII TI III, 

I l A 1AiSS PAqTICIPATI FIII "S LFFECTIVF 4cIGHT R'TIOS 
01). X-AXI) Y--AXIS 1-%XIS X-AXIS Y-A~l I-AXIS 

L ,u33L .0544 -.()03 .0173 0I0% .003 
2 . .. 24 -. U . tL . .0 1 .315 .0054 

I -. t) -. 0 ) Q5 .0051) .,706 .06 : 0 .1)0'o 

47V -. 0710 -. 000 1 .')32 J 917 .00)7 
1 . 011 -. 054 -. ! 7 .t 1 1 .9)5. 3') 

-. 0 141 .0 -.1'7 .3f4)M' .905 .9521 

7 -. t: 4 -. i 0 -. 0 (v .Cur.0 .:)133 -. .00 1 
4 . i' -. u 15 -. Q075 .002 . I-) .00 9 

't -. 4U14 .12?5 .o1 5 .0034 .2 135 .01 

L) -. 1:397 1) 0 11.3 . 0249 .46 .u042 

1L .1135 .1157 -. 5" .03 .1337 .  

1 k.143 -. 0077 .0011) .0340 .. Jd .0031 
L3 *.0L35 -. )719 -. 017 .071 .')il41 .00154 

LA -. 004 -. 91/? - . 4) .01 .)47 .0012 

17l 0 3 . 0 40 -. 0 0 .0(.'L4 .f)b .00.10 

17~11 -. 2a -. 05. 1 .0 1 3 1 1 

AZCUIILATII) f l (.TV : IGHT WI'1 .3270 .5>?/ .7ZLis



IPILL 01) 1 1hPAGE 32 
S1PEP vethinN 7.?, 6/01/64; SYSTEM: IMPELL - NO5 85/04/24. 15.2W 

NflC/1lk PI'P0i01 MJL PktJLfM Il***LL3JW FLEX. INCLUDED NO MISSING MASS** 

110 i hI'FS (LLMAL HISPLS AT MihSS P)1liT, 4ORMALIZID TO MA. ISPL = 1.0)I, MtDES I THRU I 

'l i ll MAX DIPI= 10SPfIE 
P114 0cU P 1 S1, 

4A IL NA if b I p) 3 5 6 1 8 9 10 

L y 01) 0 -. 00)00 .000000 -. 00000 -. 000030 .000000 -. 300000 .000000 .000000 -. 000033 
I y - .310CO301 f') 0fl') " - OO(f.Oon . u0) u 0 -. 002 . 00o(:O 0000 -. 000000 -. 000000 .000000 .0000)) 3* 
I I .UI00j(, .)l0 -. 003(00 .000300 -. 000033 .000000 -. 000031 .00000L .000000 -. 000003 

5 X -. o0?14 .G04081 -. 00100 .001756 -. 008969 .000211 .303389 .002392 .000323 -. 000245 

y Y -. 000000 .00)105 -. 0(3050 .0000 74 -. 000456 .000037 -. 0000041 -. 000075 .000001 .000005 
C Z .:0553 .0134o0 -. 001393 .0VL's79 -. 1832?7 .02 7043 -. 354176 .058004 .001463 -. 001265 

x N -. 00027 .00,401 -. 002f1H4 .3')?086 -. 010451) .000163 .004196 .00210 .000373 -. 030262 

: -OW00' 1 ; .01)1?0 -. 00)057 .000)144 -. 00052? .000042 -. D03147 -. 000006 .000001 .000005 

1 / .1) 0 1 .114978 -. 0o2t.l( .')?4 t3 -. 706461 .030521 -. 0611)9 .065b70 .00Lb49 -. 001434 

7 X .091 0327 - -. '3)1t .001932 -,011 8) .02093b -. 002549 .110213 .008262 .000566 -. 000616 

7 Y -. 10 0181 .00iA01 -. 005001 -. 00211)7 .036549 -. 008948 .322230 -. 034317 -0033e2 .0009th 

I 2 .00L313 .0L95R(0 -. 003197 .030272 -. 269438 .04190J -. 386449 .098986 .002207 -. 002255 

j x .910073 -. 131L3I .071400 -. 0o54K5, .32947 -. 006888 -. 0355d2 .147046 -. 001453 -. 004461 
Y -. 0056t .0 15)747 -. 037103 .02)61 -. 049450 -. 016295 .3623 17 -. 132164 -. 003054 .00382L 

z I .001351 .014484 -. 000299 .03)324 -. 273912 .042521 -. ;87704 .100159 .002239 -. 032279 

9 X .023228 -. 317737 .10671 5 -. 15.79 .618831 -. 022861 -. 38811 .282832 -. 005518 -. 0076017 

y Y -. 008600 .09617 7 -. 061069 . J36j71 -. 1?3131 -. 020154 .092 )?3 -. 191962 .001220 .005183 
1 1 .001359 .015412 -. 000480 .011197 -. 278533 .043163 -. 088901 .101287 .002269 -. 002298 

1) x .0?36?Z -. 34t474 .17270C -. 14%j5 H 1.000000 -. 047205 -. 048624 .212450 -. 006856 -. 005547 

1J Y -. 3047)0 .)59?98 -. 0327b2 .015105 -. 037610u -. 015266 .)60742 -. 111528 .003849 .002813 
L. I -. 302552 .014184 -. 03)1761 .013 )1b -. 5,3141) .061630 -. 097415 .096119 .003848 -. 002113 

IL X .021Q4, -. 32 '1U5 .161153 -. 11)982 .98663 0 -. 052625 -. 026932 .172576 -. 006542 -. 004528 
II Y -. 003112 .03251 -. 0?1239 .3L'51 -. 024431 -. 0098211 .q3906 -. 07164) .000531 .001794 
1I 7 -. 00463 .121403 -. 046638 .0144?5) -. 645992 .070484 -. 099352 .092406 .004653 -. 00Z014 

12 x .(073 A -. 316k71 .152142 -. 111J65 .476963 -. 05650 -. 011318 .144019 -. 006318 -. 003833 
I Y -. 001413 .01) 141 -. 012934 .309249 -. U14"53 -. 005933 .123474 -. 043374 .000314 .0010bl 
L2 7 -. o#136 . 147'4)0 -. 05i019 .1li33 -. 732058 .076623 -. 101319 .08931L .005222 -. 001938 

1V .(1l9 -. 206377 . 12)094 -. t S-l /7 3 .938954 -. 071265 .34674? .037183 -. 005559 -. 001193 
I Y .00 1 9 -. 00It14 . 0f000 -. 9)10 .'.000 75 -. (00011 .000)25 -. 000031 .000030 .0000DL 

ll 1 -. 31i31 .71)55 -.7' 61 33 * 11 i5* P,1 -. 8K746 F .08334 80 -. 093968 .0592173 .005650 -. 001144 

1 .0151 -. e 31)77 .14)" 0 -1. f! ai4 1 .014712 -. 080919 .3?419 -. 03091. -. 005158 .00038? 

lI Y .:100000 . 001':, .01i 3 .o'I'J30L ) 000031 -. 00000) -. 3003(0 -. 00001 .0000jo -. 000003) 

L / -. ?12511 .,'31i7l -. 00i . 41i'L -. 4147)9 .009 1 -. 0(84)38 .030911 .005158 -. 000387



IMIPELL .ATION PAGE 33 

SJPh.PIL . vKSIllN t[I.2 f/01// 4; SYSTFP : IiP:LL - NIS 65/04/24. 15.26.  

N4r1 / IIR PIPIWN MI1i)FL PRI1hLEM 11 * EL)0D4 FLLX. IJCLIJDF) NU MISSING MASS*# 

M'10[ S-A'fS 11:;LOIIAL uISPLS AT MlSj P1lINTS, OURMALIZEDH. TU MAX. DISPL = 1.01, MODES I TH U 10 1 CU4TD.I 

v 9 0CP V S1 P 

tIAi: NAM E 01) 1 3 4 5 6 7 8 9 10 

L .)05A 74 -. 1 '4i177 .055195 -. L 1?66 . '70b54 -. 100452 .157960 -. 155446 -. 004430 .003481 

L Y .')0017 o .0002o17 .001187 .*0))50 .0004L9 -. 000054 -. 000L5 -. 000301 .00J032 -. 000008 

t i 1 -. 016W8 .271U110 -. 12245H .It3154 -. 95153f .073289 -. 0594 2 -. 030941 .004043 .00121b 

I (X .00)L45 -. 105390 .01)1335 -. LLO9o .1314J1 -. 116683 .1355 -. 217342 -. 003819 .005995 

La Y .100251 .000290 .001704 .000335 .000537 -. 000078 -. 000130 -. 000432 .000046 -. 000012 ) 

LA 7 -. 02D777 .314126 -. 14293f .175302 -. 969756 .064983 -. J35461 -. 086407 .003016 .002598 

17 X -. 005P, -. 0)41003 -. 019690 -. 097305 .79005 -. 132513 .?79643 -. 386970 -. 003203 .008413 

LI Y .00032U .000303 .0022?9 .001119 .000780 -. 000102 -. 000235 -. 000564 .000059 -. 000015 

17 1 -. 024694 .352L24 -. 163347 .135688 -. 9790)9 .055469 -. 009361 -. 143451 .001945 .003978 

x -. 046353 .3b6175 -. 26358.e .031759 .419978 -. 210308 .591334 -. 940341 .00088? .01796L 

Y .001371 .00O.27 .003337 .004-ibI .003254 -. 000427 -. 0007d6 -. 032361 .00D244 -. 000063 

I -. u53417 J51/33 -. 299332 .203310 -. 671227 -. 056241 .252349 -. 562757 -. 004139 .011354 

1 ( -. 371301 .71C070 -. 3470f7 .15f37 .0378L1 -. 209691 .614827 -. 923073 .002742 .010925 

1 Y . 002e,11 .002 166 .C1f441 .01035 .0C0574 -. 000752 -. 001716 -. 004153 .000438 -. 000111 

I z Z -. J1)*13 .00010 -. 397607 .157j37 .0379LO -. 209691 .b14328 -. 923075 .002742 .010928 

1 x X -. 011771 .731)07 -. 410600l9 .1131176 -. 000453 -. 704993 .596129 -. 875104 .0026b7 .008741 

I .0U15R9 .03 12 .017t?3 .0V13 .001L58 -. 000800 -. 001961 -. 004451 .000469 -. 000114 

1 I 7 -. 081299 .701123 -. 41424C .L 'v.'53 .154451 -. 236456 .6R7L49 -. 986586 .006015 .010351 

2J X -.- W8U20 7579740U -. 4,3(.2(. * 1.144L5 -. 026167 -. 199956 .577619 -. 831399 .002646 .006971 
dJ 0 .00151 .00 ?321 .017043 .La-b9 0 .000511, .000805 -. 007377 .010589 .000368 -. 000642 

2 I 1 -. 70(179 .00.193 -. 393456 .118 24 .292535' -. 242805 .56773 -1.000000 .010611 .009094 

21 x -. 02021 .71714 -. 40)3 5)9 .16LL6 -. 026531 -. 1999L3 .577521 -. 811306 .002641 .006962 

(L Y -. U)00u -. 0 1 o -. 00000 -. 00)012 -. 0000)1 .00003 .000001 .000000 -. 000)00 .000003 

"1 7 -. o743'07 .57171 -. 37 9?9 .101130 .288510 -. 23168b .518636 -. 972774 .009690 .009105 

x -. )P157 .757:)'t% -. 40:1234 . 115307 -. 025868 -. 199431 .575695 -. 826857 .002594 .00687) 

Y - .04 L620 - . 1 961/5 -. 33319 -. 11737 -. C:30354 -. 004914 .110132 -. 116679 -. 010081 Z010230 

/ -. 00:917 .247040 .23 40IQ .0337L5 .201747 -. 116936 .130610 -. 681832 -. 003538 .00932) 

2? X - .082 71 7 ) -. 317 l- f : . ij7 a -. 025223 -. 198844 .573451 -. 82196'0 .002545 .006768 

Y - .10067 -3 3'U -. 7 71 9 - ? . 7-7 -. 07680) .010542 .159331 -. 146163 -. 041411 .026456 

- .0 V175 -. 21902 -. ILi 141 .064146 -. 001137 -. 337i13 -. 374702 -. 014359 .009332 

t - .33116 .7'11-3 -, 70077 .1 182 1 -. 15 21, -. 20486J .596 3)0 -. 832222 .004464 .006312 

1 Y -. i3o( -. 37 1 -. 5'l' -. L 1 80 -. 07149 .0189-? .163491 -. 093307 -. 05227L .03010B 

23 / -. 0(310"1 -. )W41s -. l.it -. '',)i7 .33.290 .uL5d9t -. 407338 -. 336522 -. 018639 .010152



lIPELL PAT10N .PAGE 34 
SJPtRP( VV s.IO 17.'. 7 /01/I.4; SYSTri: IIPFLL - N175 45/04/24. 15.26. .  

1 C/ NHR PI P I A.; Mti)lL- I'13LI:M II 9 **EL'10 FLEX. I CLUUE NO MISS ING MASS** 

MIDE ilHAPF5 (-iLURAL oISPLS AT MA-55 Palv4TS., 'JOMALIZL0 TO MAX. UISPL = 1.0), MODES I THRU 13 (CONTO.I 

NAMc 1 NA 11 F 1lIl1 2 3 5 6 7 8 9 10 

RU1L .  
I 4L~r) 

C , )f X -. 0i 841 3 .71,784 -. If0i34lk 132516 .024351 -. 157157 .420924 -. 588082 -. 039159 .017733 

9 Y -. L137:)4 - 1 3!t0D - t,)q31,4 1.)5 94 - .05N136 .0425(4 .13135 .091770 -. 072978 .034757 
I. 7 -. Jnd'>7 -. 031398 -. 0974tVL -. 0?1195 .0246)2 .G01455 -. 316256 -. 250504 -. 015832 .008031 r 

1 X -. 174451 .708472 -. 2971it .055)99 .124120 -. 005113 -. 225393 .027608 -. 208433 .0bbI9e 
y > -. 1137 0 -. 013)99 -. l)F'4146 -. 5110712 -. 0562)4 .042456 .13H8150 .041209 -. 072832 .034701 

i Z .00059" -. 0027114 .00?( hO -. 000?15 .001322 .00011 .000086 -. 001731 -. 000187 .001539 ) 

If X - .00000 .000001 -. 0( '.U1 .000000 .000000 -. 00(00) .000000 -. 000002 -. 000001 .000003 
I1 Y .(10000 .))0u0 .000(00 .000000 .000100 .000000 -. 300J02 -. 000002 .0000)0 -. 00003) 

/1 7 2100) -. n.Oi' *0'J0,. 0flor)() Q .000)0 -)00000) 300030 .000000 .000000 -. 00000) 

7t, x -01)0()8 .001501 -. 00091(1 .00)3110 .000tLI -. 000338 .000175 -. 002108 -. 000886 .000359 
I' Y .(032?? .023)0)0 .06?'70 .0h42l .1A14796 .003979 -. 213819 -. 179700 .01b132 -. 000873 
7, 7 .020 17 -. 0)178 .015093 . 00 114J -. 002430 -. 001678 .3 31 15 .030520 .025829 -. 036031 

7 - 00 1?6 .00 311t; -. 00111 .000,37 . 0002 36 -. 000675 .1(0749 -. 004211 -. 001770 .000717 
V) Y .0140 . 0UF581) .175919 .Lib 1'I69 .040757 .0108LO -. 572 14 -. 470847 .040511 -. 002135 
7 / .01 -. 0L5L02 .0452?r .'JL1536 -. 0006)6 -. 004556 . 143397 .019968 .064864 -. 088143 

ft X -. 00)? I ) .00 to0 -. 002775 - .00455 .000353 -. 001013 . U00111 -. 00b305 -. 002648 .001072 

/'. Y .:;1.17) .0)437i .29.9100 .1,18 1 .055393 .014391 -. 745231 -. 594013 .047758 -. 002405 
71 Z .0) 19t 1. -. 0072 70 .00,3totQ . 27172 -. 0090)7 -. 006069 .108615 .100836 . 07b48b -. 099378 

7 -. l33l7 .005479 -. 003313 .0t)L .000429 -. 001211 .001352 -. 037658 -. 003215 .001301 
7) Y .L 349C .0A91 37 .23187C I .1-34 .050 9 55 .013023 ~-.561 212 -. 512089 .030553 -. 001855 
73 1 .,03124 -.7?if 00 )5 .00340 .025317 -. 008371 -. 0054)0 a296373 .086973 .061728 -. 076549 

7' X -0 . 000L -. 003900 .)01 317 .. 000595 -. 001448 .0011632 -. 009004 -. 003777 .001528 
I? Y .*Uo2)? .150243 .,!754 .L/A1i19 1688 .00H117' -. 405320 -. 332228 .020696 -. 000923 
7 .0060 2 -. n1 !) .041 (b .11 sib,7 -. 005369 -. 003448 .359:76 .051330 .033138 -. 038084 

71 x -,00,j044 .0101'f -. 00,'904P1i .00157? 300Th1 -. 001665 .301441 -. 010344 -. 004336 .001753 
/L Y - .3 000W -. 00aJ 0 -. 0m.1 -).0909001 -. 000020 .0000-0 .0000)0 .000000 -. 00000 .000003 

7 L -- -.(1 001t00n .0000 1 . 0)0) 0 - 000:))0 -. 0000o) * .)a0 -. 000000 .000u00 -. 00000) 

7:) X - .)0171 .01 C -. 21 13 . 015 0 00t)35 -. 01962 .C2 159 -. 012116 -. 005097 .00206) 
Ij Y -. 021'2 I - 1.;4 3 -3'I''Th" -. 74 )lI -. 00(0to -. 018(L3 .123L)L .4633181 -. 01b325 -. 001414 

) z - .L 7 1 -. 00 L71 -. 0u?7 - .0 1500 . un'lub5 .008537 -. 106368 -. 070b67 -. 03378L .024533



1'1PL ' I PAGE 35 
5 1111[ 17. f, 1/01/1 4; SYSTE9: [I PELL - NOS 85/04/24. 15.26.00.  

NRC/ vHR P IPI A; MO )ilL PROI LFM I I**'ELH[)A FLEX. I NCLUD ) NO MISSING MASS*# 

M ir l SAPfES ILMPAL 1)PLS AT il% '( POINTS, V0RMALIZE) TO M44. DISPL = 1.0), MJDS I TH1U 10 ICD'TO.I 

0114 OCt" DlP I 
NAM 10 N IL' ItIFN L 3 4 5 6 7 8 9 10 

y 1 1.  

t) X -. 0O05 A .008114 -. 005357 .001,387 .000617 -. 001996 .00227 -. 012390 -. 005186 .002095 
I1 Y -. 0e4717 -. 151195 -. 380053 -. 21245 -. 075724 -. 021630 .814567 .513512 -. 015641 -. 002345 
4 1 -177 -. 01 33436 -. 003741 -. 04 ? b .010137 .010325 -. 120461 -. 075635 -. 036330 .025752 

u 1 X .000959 .122541 .04121t .060759 .034681 .010435 -. 194176 -. 052450 -. 062853 .024045 
1 Y -. 042210) -. 25.405 -. 5"55e75 - .42 1JJ59 -. 107064 -. 02853 9 1.000000 .559621 .001629 -. 00223) 

7 -. 003725 -. 01948 -. u?2f,1 -. 017200 .00395 0 .00b31 -. 055457 -. 024588 -. 007362 .006567 

07 X -. 007847 .231665 .004953 .012506 .06051) .017182 -. 261998 -. 036916 -. 117?93 .042638 
07 Y -. 053547 -. ?45011 -. 1.193147 -. t 52296 -. cr1956 -. 013762 .360553 .497116 -. 015388 .008362 
,/ 7 .001731 -. 03353o .003333 -. 000271 .00L245 .000144 .000012 -. 001050 -. 000189 .00175? 

Y -. 374q51 .7UH47? -. 197511 .0b5399. .12412 -. ou5113 -. 225333 .027608 -. 208433 .066192 
25 Y -. 113790 -. 413999 -. 84046 -. 509112 -. 056274 .042456 .138S50 .091209 -. 072832 .034701 
23 7 .010549 -. 002/81 .002666 -. 00)215 .001322 .000011 .303046 -. 001731 -. 000187 .001539 

"0 X -. 133363 .. 9136 -. 471H8t .123590 .189744 .019901 -. 296734 .371584 -. 176405 .040514 
2 y Y -. 164092 -. 453T9 3-L.000000 -. 570361 -. 025467 .063619 -. 396670 -. 276491 -. 069349 .027613 

1* I .000413 -. 092247 .002201 -. 000178 .0010)2 .C00004 .300311 -. 001432 -. 000155 .001275 C) 

271 X -. L 7V330 1.00000 -. 4t?5 4 f -. 044)35 .269 26 07100 -. 158281 .736166 -. 008489 -. 027089 
"1 Y -. 18842 -. 432525 -. A58199 -. 3I316 -. 0043)4 .049633 -. 5537)8 -. 465798 -. 00b052 -. 008163 
2? 1 .000367 -. 001711 .001639 -. 30:1L32 .0008L4 .OOC0b .000053 -. 001069 -. 000116 .000955 

?s X -. 1721' .E96.70 -. 309594 -. 034934 .174034 .090212 -. 270425 .723034 .146445 -. 068128 
1 'Y -. 14Q210 -. 227520 -. 454(50 -. 114L56 .003411 .014142 -. 435652 -. 306046 .045495 -. 029987 

u .000241 -. 101123 .001076 -. 0190 1 .000535 .000004, .000335 -. 000703 -. 000076 .000629 

x -. 89634 . 235947 -. 0(8i10. -. 05T015 .0fJ177 .049385 -. 383147 .271327 .122724 -. 040629 
,) Y . 3030 0 -. 0 Q0J0 3 --. ,0001 - )000001 -. 000030 .000000 -. 0000)1 -. 000001 -. 000031 .00003) 
21 1 .000115 -. 000 39 .00)517 -. )0114Z .00055 .000001 .300)16 -. 000334 -. 003036 .00033) 

39 x .00000 .01001 -. 000C .00)00 . 000)0 -. 00000 -. 00031 .000002 -. 000001 .000030 
3) Y .13o07 .LL 911 .173434 -. 013)0) -. 005V57 .919540 .174940 .100518 -. 087755 .044168 
03 L .00041 -. 00)1,'' .00111 -. 00.315 .000040 -. 00 0001 .0005 -. 000118 -. 000013 .000137 

;i Y .J63174 -. UB(1WLi .001 0 37 .'14?7 -.70204 J1 -. 032741 .015011 -. 090013 -. 099450 .024685 
34 1 .,ZZ4 .175tL V .23110 -. L'9,l4) -. 00951, .036193 .??7449 .120L49 -. 139277 .069021 
iI 1 .j00000 -,n0n: (I.00r1 -. .0C)) Jo 000)031 -. 000001 -. 3000)1 .000000 .000030 .000001 

4 X 320 13 -. 193607 -.0Lt?24 L 96 -. C34459 -. 047641 -. 013524 -. 147084 -. 336423 .071763 
Il Y .1431, 1 .Y2)I I ."7,4' -. '.15 14 -. 017548 .1 7572 .23?7)8 .083634 -. 222602 .108782 

1) ! .UJ0022 . 1, 1 . (01L -. 0J..21 -. 00913 -. 00122 -. 3005 1 .000532 .0000B6 .0005b) 

0



I IPELL II uN PAGE 36 
SJPRPI' S1ION 17.?, ',/U1/ P ; SfSTI. i: 1IPt LL - 14IS 85/04/42 . 15.26.  

N~C/RHP PIPIN. 01F)l:L PRULIM [It***Li FLI:X. I1CLUDE) NO MISSING MASS** 

MJ1)L '.1ES ([LfT'AL OISWL5 AT MA'S POINTS. fRMALIZF TO MAX. DISPL = 1.01, MODES 1 THRU 11 ICOITD.1 

NA1 l1 lakN I 3 I k 6 7 ' 9 10 

'x.923831 -. 1931/1 -. 14P3 .226305 -.011097 -.113322 -.05605 -.05885 -. 491373 .090391 

.3 y .67719 .32 ij'>1 .21190) -. I79417 -.0233)9 .110319 .101318 -. 034802 -. 223549 .114153 
1I I .U004 4 .O)46 .603210 -. 000)6 -. 0c032b -. 002521 -. 001161 .001064 .000171 .001117 

34 X . " Is9o5 -131115 -. 3 4191 c .11,5o1l .037973 -. 0450"t3 -. 151336 .085 q0 1 -. 522255 .079898 
I' Y .9 04u1( .35 )95 .IOf;360 -. 9133)1 -. 026436 .126044 -. 115)65 -. 198063 -. 1b412 .099467 
3' 7 .000067 .(r00/1) .0003?4 -. Y 144A -. 000439 -. 003778 -. 001739 .001594 .000257 .001672 

3I x .65244 I -. L1T47') -. 381799 .450180 .049227 -. 020413 -. 160§33 .110752 -. 51652'4 .076338 
S Y .V )5t1657 . 354740 .074t6#4 -. 95i4594 -. 026802 .127263 -. 160622 -. 217568 -. 127037 .097894 

.3 7 .000071 .000233 .00)35 -. 9915,u -. 000520 -. 001018 -. 001850 .001695 .003273 .001775 

3, X f.116 -. 12')35 -. 476585 .5V5 31 .063186 -. 007681 -. 080445 .136907 -. 274736 -. 018401 
3 Y .1.)000j0)( .357535 .037C9 -1.9000000 -. 026919 .125952 -. 218175 -. 28744 -. 103836 .115722 
I! 7 .0419',5 .Q J.47 -. 02305b -. 043471 -. 000212 -. 004403 -. 056808 -. 025900 .019433 .035074 

17 X .548641 -. 171-?94 -. 56211/ . 797PA .064737 -. 0R1748 -. 309367 .188272 .051796 -. 158092 
37 Y .V990 .C 714597 -. 037022 -. 7) )12 -. 0Z316 .052671 -. 1667? -. 187834 186337 -. 017763 
17 1 .JS.1(12 .00/391 -. 001953 -. 100f -. 030544 -. 98Z -. 140327 -. 020231 .008623 .133638 

38 X . 6165? -. 17t471 .51954 .7491mb .064747 -. 081805 -. 309434 .188604 .053308 -. 158163 
4.1 . 01I2 .110500 -. 193272 -.2-1.01 -009146 -. 102723 -.108030 -.026045 .650602 -.263614 
I I - .02541'd -. 005T4 tF 1uIV478 -. 3 L754 -. 1111620 -. 657893 -. 223740 .153682 -. 013234 .. 097843 

3 x ,06r.51; -. 17 )59J -. 561765 .71 9491 .0$64735 -.081813 -. 009471 .188708 .054189 -. 158071 
Ip Y .'/f,34 2 .00) l21 -. 2-'678 .0471) -. 401053 -. 185596 -. 078021 .065767 .868952 -. 375055 
j:, -. 36594 -.. 019475 170:13 -. 402110 -. 1564? 3 -. 939274 -. 272232 .261888 -. 023867 .053434 

it X .51557 -. 1 i) I' -. 5576Qt .12?L110 .064057 -. 089102 -. 305313 . 198439 .067525 -. 154011 
41) Y . Iwf 3 j3 -,0/) .5 -. 2r7 I 7 95 1 -. 00C73 1 -. 209135 -. 066715 .015042 .91771 -. 381222 

.) 1 -. 7.55 0 -. 0 C3 2u4 .1t!00" -. 41'Th'03S - . 1641m74 -1.000000 -. 281763 .292728 -. 026113 .035264 

41 x .36311 -. 1.1",2 7 -,431613 .105 i8 .n8934 -. 093085 .009121 .212024 .037439 -. 060701 
It1 Y *? . 36o 1 - . )A j4 3' - . 1 3? ,. f . 0L i0~o -. 006312 -. 2131t)2 -. 052 3P2 . 128808 .885357 -. 287883 

f1 / -.- 1
9

Y5 , 1 I3'f .49h'1 -. 35 1 7 -. 139q.?7 -. e!)5911 -. 215186 .274739 -. 053869 .02387) 

x L0l9 -11 .1 7, -. 37126 .7,437 .1:4%? -. 079535 .121 18 .202451 -. 041655 .059678 
Y .m 72)1 -.0 b 12 -. 37. .(1"3 311 -. 01548 -. 199515 -. 039332 .019512 .802601 -. 167167 
I -. ' 177') .V0 IA1)7 .103242 -. 2 0710 -. 100730 -. 087352 -.118L73 .228682 -. 0967?9 -. 013784 

Y 172177 -. 1 it 1 -, 3 1152 .?il 4 .l) ' -. 071f1 .197t2 . 138552 -. 063987 .106028 
0t 5 . .7 7 3 -. 1 It7/t, - If7t!1 .,)If7t -.W4L0 L A -. 10 1 i4772 ? -. 32 )139 .010361 .7739q3 - 132 119 

3 / -. ' Inll .us05 .0;/:1? -. 2/110 -. W57000 -. 76145 -. 164910 .209200 -. 1116 -. 025582



I PFLL PAGE 37 
STPE R l V ; SI PN 17. !, /01/fF4; SYSTMi: IMPFLL - NNS 85/04/24. 15.26.  

N4C/P l PIPINGit MIl0I-L PRI3LFM Il***ELB34 FLEX. 1ICLUDED NO MISS ING MASS** 

MI0E iII,%PVS (;LlISfL DI'iOLS AT MA35 P'ilIS. 'JRMALILf) TO MAX. DISPL = 1.01, iflUES I THPU 19 ICOiTO.l 

NA1E N A()P LI N, 1 3 4 5 6 7 8 10 

(CO T) . ' 

49 X .130659 -. 1371)i -. 275140 .546343 .037972 -. 0615b3 .)08562 .160956 -. 085671 .185251 
I't Y .0 35613 -. 00H078t -. 032541 .0 1 74 -. 006614) -. 081166 -. 015403 .038270 .7324S0 -. 084835 

I .2 -o29 ' .,00573 4 .06477? -. 1 5993 -. 069353 -. 461843 -. 129155 .175891 -. 153018 -. 038152 

'5 X .011b -. 11'492 -. 227290 .451729 .0313d4 -. 053846 -. 000923 .137745 -. 101577 .247203 
I> y .01923C .0111.0 -. 011703 -. 017143 -. 000756 -. 013137 -. 001515 .003139 .700988 -. 049655 

I* L -. 0204L9 -. 011092 .045685 -. 0)4U5 -. 054510 -. 372907 -. 100L25 .144086 -. 179844 -. 050573 

X .07900 -. A0)174 -. 15f061, I .L969 .021782 -. 039067 -. 006018 .099523 -. 090639 .254893 
0 Y .001 37 .021'398 i .003307 -. 0 16 14 .002539 .030737 .007328 -. 021659 .693740 -. 038549 

> 7 -. )19399 -. 012126 .025987 -. 045159 -. 034970 -. 24639 -. 363919 .103485 -. 173328 -. 046314 

'7 X .)00",1) -. 00 )(01 -. 000001 .0)0003 .0000D00 -. 000003 .000300 .000001 -. 000032 -. 000002 
1 Y .001924 .02)j 3 .003181 -. 040 91 . .002642 .030947 307346 -. 02L663 .689441 -. 03746E 
t 1 -. 000) -0 .00.0') o000000 -. 00))000 -. 0000) -. 000002 -. 300001 .000001 .000031 -. 0000)3 

4. X -. 04191i. .051069 .110410 -. 21i764 -. 0160L9 .031069 .011414 -. 084548 .078526 -. 428968 
U Y .U037 1 .0LP73 .003(18 -. 03153 .002739 .0 11193 .307180 -. 021643 .662813 -. 036039 
3 7 .0pt9)0 .0L)2 -. 013 50 . 015/'' .01972L . 143363 .a373L0 -. 063937 .258014 .014660 

X -. 0653 4( .06I303 .139349 -. ?65952 -. 020397 .042354 .323776 -. 117811 .111925 -. 796683 
4 1 Y .)03632 .114,)57 .00?54 -. )31943 .002?74 .031413 .308053 -. 021596 .674957 -. 034521 

It 2 .)125' 1 .0 14392 -. 01)t47 .)02)32 .017711 .132405 .334989 -. 061791 .398532 .000175 

J X -. 060814 '1 .0f 109 .117315 -. 21,11) -. 017454 .040268 .334042 -. 112883 .L38779 -1.000000 
y. Y .0 I If'n5 .OLthib .1020U9 -. 037113 .002838 .031605 .308119 -. 021521 .665887 -. 032928 

5 1 7 .059 1 3 .00)>)04 -. 001114 -. 013L/9 .004457 .037145 .309131 -. 019840 .293334 -. 015307 

>L X -. 055694 .4)?94 .07'J'60 -. 12,110,1 -. 010779 .025348 .321794 -. 073545 .128254 -. 695625 
I Y .'02730 .Ou'713 .001U48 -. 0127 .000l9 .005562 .30134 -. 005326 .272374 -. 009748 
I z .000037 -. 00 1 I', -. 0030 :3 .00212 .000112 .000790 .000214 -. 000346 -. 000027 .000237 

.V' X -. 0252?0 .0/I t: .0S1713 -. 4 3310 -. 007731 .018172 .315193 -. 0,3150 .092444 -. 500886 
y 0(;' V. o I, Qfd 0 ly')) * 00)000 -. 00 )09 L -. U03 -. 000003 - .300)1)0 -. 000000 .000038 - .000032 

5 1 .00002H -.m '9:) -. 0( W70 .0 174 .000)q4 .0005)3 .000160 -. 000260 -. 000020 .000178 

I X -. 000:)C .0000 . 003) -. 1001)1I - . 00030 . 000000 .000030 -. 000001 .000031 -. 000034 
I Y -. 0'. 145 -. )1'f) 17 -. 0024'9 .1 4 '0C -. 000470 -. 010176 -. 0027134 .009313 -. 602526 -. 006219 
3 L .300000 .000:C.) -. 0 0003 ( .J030 00000J0 .00001 .000)00 -. 000000 .000032 .0000)1 

5. x .011150 -. U 45 - .0/31 47 .9112 . 9350 -. 01) V 373 -. 006916 . 02396 -. 037695 .247301 

> Y -. ) I 3 -. l'?)41 -(,),n/3 .. /IL4 -. 001514 -. 011174 -. 003324 .010853 -. 837489 -. 029449 
1/ -. 00011 .00nI C .CO.,fi3 -. 00)) 03 -. 000904 .0uI .300)J4 -. 000015 .001394 .000623
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lI PFLL 2 110 BPAGE 39 
SPRi'bI 1SION 17.), SY1/H4; SYST;-: 1iP'-LL - NOS 85/04/24. 15.26.00.  

RC/RItP PfPIN . MillfL PRIILLM Il**EL'WN FLVX, I JCLUUe) NO MISSING MASSO* 

MIE J ifP[IS (G(ItHAL DISPLS AT MASS P1llvITS, NWI.MALIZF) TO MAX. UISPL = 1.019 l00ES I THRU 10 I C 4fD.J 

RIJA )CP P1 1. v 
NAiT NAIL I1N I ? 3 4 5 6 o9 10 

4ORtALIZ ING FACI lS .7* 17-- L . 17-01 .9ttlE 9-nt 9 3 1E-01 .7044E-01 .5554E-01 .9774E -01 .9372E-01 .1437E+00 .5688E-01



1IPLL PAGE 40 
1 1.?, feloJl4; SYsru1o: I9P-LL - NOS 8 24 

, FI C/41k PIPv 141')il)L PPJAILEM 11 **ELilHW FLtx. I 1CLU E-J.Nfl MISSING MASS** 

110E HII (1O1-1[;AL 013PLS AT MASj P'll Iti 1JI0MALIZD T(O MAX. 1ISPL = 1.01 MUODES 11 THRU I 1 

40 Ii UC0P I'I SP 
ri AI!i NAML 0)1 11 1 13 14 15 16 11 

I x . 0000 . 009 00 0 .0030 0000 .000030 -. 000001 -. 000030 
1 Y -* 000 -. 000)00 .0(U000 .000000 -. 000030 .000001 .000010 

> 0 .000? 3 .0* 2 7q .0 0 )f-? -. 0L5316H .021404 -. 048579 -. 307056 71 
Y - .00)1 3 -. 0000 - . 00)D' 35 . 001It24 -. 0002 15 001025 D000346 

5 I .303?30 .00,Le1 .001593 -. 0It 5s05 -. 'J9008 -. 11246 . -. 097359 

Ix ,o0)0'0 *, )U5 5 .000156 -. 0L6 161 .023?22 -. 052575 -. J074L8 
S Y -. 00001 5 -. 00006 -. 0)C (40 .030 4'5 -. 000315 .001113 .300453 

5 1 '.0 60? .0903 9 .001849 -. 05105 .000214 -. 127834 -. 110469 

I x .!0L77 .0)1 )3? .002240) - .0 14190 .c47?54 -. 098120 -. 011151 
I Y -. 004 1 -. 00.A2d) -. 0041 79 .5i2??91 -. 021If70 .114675 .)55734 

I1 1 0050117 *01 ? O2 .004627 -. 14 372 .0132 1L -. 22C453 -. 164342 

I X .012543 .010477 .032?d5 -. 0 I9W .19315 -. 569954 -. 097797 
1 Y -. 0LO4(. -. to Ul355 -. 1)13566 .213333 -. 129448 .5221 .185 41 

1 1 .005P01 *.012)47 . 004(213 - .0 4 767 .0130V 1 -. 22 1591 -. 165i 74 

x X .0719?77 .L24 10 .0h4 (67 -. 537250 .. ZA3714 -. q16415 -. 161731 
Y -. 019(0L0 -. 071225 -. 036715 . 451771 -. 179670 .bf44o8 .1767)4 

4 7 .005945 .012070 .004t17 -. 093 192 .0127b4 -. 22 1929 .166 L06 

1 . 1141 1 1 . i L1 u . 5533I -. 42 't172 .1204512 -. 670b Z -. 104462 
I Y -. 00514 -. 04u'1 -. 02018 . L)1319 -. 092507 .34125§ .076o28 

1. 7 .:0. . 7 -. )10311 -. 001114 -. P-'4 72 .00H253 -. 157573 -. 129794 

11 X . 1353j .0)35 .0477r3 -. 353'ula .110250 -. 5427141 -. 075231 
LI Y -. 005)064 -. 0 1 t1 -. 013076 .1.,1201 -. 054231 .213434 .047364 
IL 7 .104015 -. 006131 -. 004014 -. 01'1?34 .007251 -. 12564% -. 111636 

L( X .11532 .n 33Y/ .042404 -. 30 120 .145844 -. 452147 -. 054549 
LI Y -. 1011), l -. 0151 7 - .00170? .101155 . -. 033944 . 122931 . 326761 

L/ 1 2 .f04.?29 -. 011 '45 -. 00(,(qf -. 0 L 18f .006676 -. 102863 -. 098653 

LI I X .'042lo i: '.0(41, .02171 -. 13 159f .065904 -. 167291 .05207 

15 Y -. 0014 -. 0001 15 .. 000010 :)01135 -. 0d0052 .000311 .000LL 
I / .. 02i.i7 -. u?1 7V -. uIltv77 .02 319! -. 007276 -. 025590 -. 0565)8 

1 X -. '00011 .' '4'7 .01305 -. 1)141 .0? 2) -. 019313 .333148 
1' Y - .'0)I n ' .1.000l)c * (.[11, .21) 0) -. 000J13 .000106 .'J000)1 

L,, 7 . 0154 -. 011,,97 -. 01 ,Ou )1" -. 0?2001, .019321 -. 033147 

U



1PELL 411t:N PAGE 41 
SJPLRPI'P 51t N 17., t/01/r4; SYi 1: M IPPLL - NUS 85/04/24. 15.26.  

JHC/Rllki PIPvIA. MIVI0L P-.a1 LM I#**41L03W FLX. I4CLUOL) NO MISSING MASS*" 

MrDEL iMhPiS ([tLUBAL 0IS1LS AT rASS PfiliFrS '4hRMALIZVD TO MAX. DISPL = 1.01 MIOFS It THRU 17 CO4TD.I 

WJ I 1)CP D I S P 
' l- H NAMEL I V. N II 1? 13 14 15 16 -1i 

L. IS X - .)00,;10 -. j15,!) 5 -. 007464 .125473 -. 060249 .253210 .583346 

1; Y -. 000116 .0001I7 .000c81 .001377 -. 001014 .001941 .000342 
13 7 -. oU3876 -. 033113 -. U1713' .) 4 1186 -. 050990 .10690) .)12239 

I x , -. u4 514 -. 04259 -. 0?4C1 .2 61L7 .1245 "8 .461381 . 119549 

to Y -. 00?#, 7 .0U O 1,Z .0018 3v .: 30LAO -. 001458 .00279t .000432 

1. 7 -. 073 3 -. 03t5 1 -. 02032? . 12'4 339 -. 073999 .175664 .348443 ) 

11 - 0?22 -. 07'819 -. U3l9,40 . 317 )' -. 184546 .651412 . 150924 
17 Y -. 00 034) .00070 .001278 .)02533 -. 001902 .003651 .000642 
1/ 7 -. 11)771 -. 04475C -. 0.232P3 .12721 -. 095359 .239383 .082415 

X -. 0/8427 -. 201106 -. 097292 .7474,9 -. 336853 1.000000 .143735 
Y -. 0145Q .001157 .005349 . 01 0 1 -. 007952 .015257 .JOZ680 
I -. 029244 -. 071974 -. 032770 .2?6 16 -*144733 .355401 .150532 

1I x - .0313 5 -. 105274 -. 033494 .# 3039 -. 007123 -. 175537 -. L23294 
I Y - .102564 .002134 .00-39b .018I46 -. 013961 .026771 .304618 
I I - .0 31157 -. 10079 -. 03349! . 1436 41 -. 007129 -. 175537 -. 123215 

1) X -. 0225h -. 075!61 -. 014713 .004902 .067252 -. 39140) -. 159?7 
13 Y -. 002147 .0021(79 .01070 .V30316 -. 014955 .028673 .)05031 
1) 7 -. 031/ -. V11576 -. 03,(,79 .126273 .020939 -. 295981 -. 192746 

0 X -. 023239 -. 05151 .003116 -. 07 [)2 1 .114776 -. 51 7431 -. 174938 
y Y -. 001 34 .00112 .0 13972 -. O0iL94 .001434 -. 010705 .300731 

? I I -. 03027 -. L?175? -. 031591 .Q3750I -. 041548 -. 430393 -. 286122 

?1 X -. 023259 -. 051472 .003659 -017LA1 .114998 -. 517f46 -. 174)21.  

.1. Y .D0001,1 -. 000001 -. 003002 -. 00))03 .00033 -. 000005 -. 300031 

21 / -. 030120 -. 111453 -. )351',1 .014984 -. 080340 -. 420216 -. 284036 

x - .U 2295( -. 019 13 . 0040:09 - .00494 .1 618951 -. 518866 -. 173749 

Y .033113 -. 1? t705 -. 24Cf01 9 .000353 . 3 5315 ? .009775 -. 029222 

/ -. 0(512 -. 12779 -. 01L5B5 -. lf4 L49 -. 417537 -. 27400) -. 222433 

X -. 022623 -. 04J7 .0(04147 -. ).118 .113614 -. 51E58d -. 1719)6 
Y .0d,.. th -. 2113'!4 -. 504111) -. Ii 413 .145642 .002815 -. 3197)7 

2 / - .j495j .079 11 .011P/1 -. 136223 -. (,33354 -. 054838 -. 096368 

i X -. 0 ?16' -. 05Itj9 .0317 -. 0-4 iU .125941 -. 532225 -. 177877 
I. Y .101 6 7 -. L it 7 2 - .531,'77 .11 d .C-19?3 .0038? .301862 
3 1 -. 12f.410 .t,, . 30197 -. 1 9(91 -. t154250 -. 0112L -. 9774?9



lIP L LATI)N PAGE 42 
5.11P"R .SI11N 17.?, 6/01/34 SYSI' : ISPELL - NiS 85/04/24. 15.26 

N;C!(fKNH PIPI ; i100i Pp.iFLIM II **ELi3i4 FLEX. I4CLU0FD NO MISSING MASS** 

MiJI)t Sl!t.S (i IIPAL 0ISPLS AT MASi P'IW TS9 NR0HMALIZEDL TO MAX. DISPL = 1.01, 1 IDES 11 THk1U 17 I CO4TD. I 

,J4 OCR blISP1 
NAAL NAI- t IAN I1 1, 13 1 15 16 LF 

(CO T: . I 
2. 4 x ,j1058 .10o7231 .044702 -.324474 .157631 -. 417877 -. 144130 

2' Y .1 2f632 -. 1 1718 -. 5 1'08 -.25 01312 . 357371 .051044 .381280 
24 Z -. 017511 .0061I .014013 -. 040196 -.464u45 -. 016441 -.059907 

l x .;16i,
1
m2 .6)7 175 .243072 -1 .000060 174447 -. 037709 .319010 

7'5 Y .1 2!119 .1 114 -.2 973 -.117373 .356832 .050532 .0808 )0 
z Z .j I I -. 0 1040) .01)@f'' .013')b -. 014271 -. 001592 -.00b349 

7? X .00001): .000-103 .0001( D1 -. 000105 .000030 -. 000001 .000)02 
7 Y .000o()l0 -. 00OfI01V2 - .00034 -. 000000 .0001)5 -. 000003 .U(00)0 

I1 / - .000 4 .0 A010001)1 -00002 -. 000001 .0000)o . 000 .0000.)U 

V> X .000141 .003103 .001391 -. 006580 .000273 -. 001097 .302432 
71 Y .3J 7 -, ?1,, 479 -. 374793 -. 00473 .437810 -. 00Z731 .326146 

7!, 1 -. 37 50 .11 1598 -. 20314 -.12251 .016052 .001218 .017011 

7 x O .000201 .007190 .002075. -. 013LZI .00054 4 -. 002187 .I04 43 
75 Y .3 645411 -. 51? 381 -. al85f00 -. 1)0LO95 .966441 -. 005801 .354135 

I' z - .104141 .?5l' 3 -. 4 0504 -. 244)66 .u35455 .002750 .034112 

14 X .01191 00 I 01750 .04000 -. 019598 .000H72 -. 003263 .307 I68 
I Y .0171447 -.'>58P7 -. 941140 -. 010121 .!93541 -. 00489 .039737 

7. 1 -1.:00001 .?2ItudP -. 51,063 -. 23141 .032781 .002318 .025320 

li X .000474 .11 W014 .004f61 -.23'll) .00L056 -. 003951 .30812 
13 Y .)53817 -. 1394J -. 676617 -. 006 186 .5320114 -. 002480 .314438 
73 1 -. 7 0 '5 .201 )247 -. 366739 -. 14311(1 .0115 10 .001175 .0091?9 

.? X .010556 . 01 i31I' .0051,94 -. 017449 .001238 -. 004628 .913429 
7. Y 1 0 J9 3 -. L02/3U -.?2900 3 -. 1)01 19:) .13,7 13 -. 000198 -.U054 32 

7' 7 -. 101434 04.39 -. 1,01-55 -. 04? 56 . 005016 .000094 -. 003423 

71 X .100633 . 1)i3 .00 '813 -. 03L40 .001417 -. 005243 .011914 
I1 Y .. )001 -. u0! -. 000 07 -. 0l . 0090 1 .0 0(l 12 .*006000 .2000)1 

71 / - .0 0,) 1'. * 0 10 - 1.0 r 4 - . 0) 0 04 .000030 -. 000003 .0010)1 

77 x .)0 150(1 0, "0 ") ? .h007!,ofP0 -. 37 19 /11 .0016 5 1 -. 00611" .0 13 '4) ( 
7) Y -. 01.1 -. IJ1439 -. 1It7t7 .)1h .';9204' -. 012234 .356,45 

1. / .113;4 - -. 017'4^ -. 11 [531 .37?3 0 .00h'i54 .038528 

.1 U



s1., / ;01/1:4 SY f I : I'PILL - Nil5 85/04/24. 15.26.  

'IR/U4k PIPIJA, I3rUL Pu)BLEM II*+ELMA FLIX. INCLUOF) NOl MISSING M4SS t* 

MUJL S'APES I:,LOIVAL dI;PLS AT MIA) PI.'ITS, '4n0MAL lEl TO MAX. DISPL 1.01 MUDES 1L THRU 17 (COFDi.I 

V 14 () C I sp 
NAILT I'1 1L 1)* LL L 13 1'4 15 16 11 

'.1 0 . 7007.2 .0n p 15 .007792 -. 037V)8L .001 t7 -.006291 .614128 
4 Y -.0140"(0. -.017 )5 -.Ct97 .)33Ih5 .688418 -. 016351 .060638 

1 .16057 -. 7P 17.5' -. 033651 -. ?2 >8? .023251 .011233 .342752 

. X .3 350'.7 .253,59 .173214 -. 310405 -. 143315 .014079 .110?i8 
. . ).66?71 -. 234'35 -. 27776C . L,1)12 1.0000.0 -. 029037 .035406 

I I .0480(1 -. 0173 -. 013t,56 -.14 )61) -.024093 .009352 -. 0008321 

j7 x .057)4 .)30')U3 .240t.1 -. 515272 -. 12334' .024254 .20137 
fI Y .11517 -. 24't)7 -.3'4135 .608186 .959987 -.005271 .35414h 

If I .222'I7 -.311135 .01910 .')L5-96 -. 014676 -. 001172 -. 006410 

2) X . 3668? .107 376 . 243072 -1.000000 .174447 -. 037709 .319310 
2> Y .126199 -. 1I2#44 -. 525923 -. 2')? 173 .356532 .0505)/ .080340 

2' 1 .L135 -. 001)405 . 0139988 .01 3086 -. 014271 -. 001592 -. 008349 

?' A .041151 ,4'it55 .10133u -.13)137 .788450 .0438110 .2154177 
2) Y .001t5 .0311 i -. 311709 -. 301)34 -. 121593 .014473 .011139 

2 0 I1II7 -. 7 07 .00 1* ?4 . 010130 -06 -. 011h9 -. 001327 - .00696 .  

27 X -. 0L5351P -. 073110 -. 133313 .e3316 .106422 .149254 -. 120196 
2I Y -. 150540 .1 17075 .215518 .u57)5t -. 637676 -. 058653 -. 0780)7 .  
1 2 .011643 -. 005345 .00bPI3 .91)L70 -. 008916 -. 000998 -. 005255 

21 X -. n5104. -. 55)452 -. 227795 .5liL50 -. 187392 .096460 -.270442 
I Y -. 160541t .137194 .4431,63 .1044411 -. 2573s1 -. 063209 -. 064585 
/7 1 . o07702 -. 0.)2 .00'U03 .00311 -. 0059h4 -. 000659 -. 303477 

X -. 0317 1 -. 312077 -. 099792 .1 12 -. 195412 -. 018837 -. 09974 
y 1 Y .01)00) .0000 1 - .000004 -. 00 K4 - .0000:3 -. 000001 -. 000931 

7 1 .0031.72 -. 001 37 .002148 .102?73 -. 002837 .-. 000315 -. 001653 

S1 000..)II . 00 12 - . (100031 301)02 .0001? * 000003 -. 00333 
y, Y .115 25 -. J,04 -.5068H47 2-. 42223 -. 363776 .024762 -. 009.a4 

1. .00 13 0 -. 001'I . 0057t1 .00011 -. 009() 43 -.900111 -.3005 I0 

1t X .L: 1)!41 .261f4n .034F.,1 -.241)12 .162453 .0664d0 -. 0100l6 
it y .1:. 27) -. 01/' ) -. 753075 -. 62)1'I3 -. 190016 .02

9
1ob5 -.J3310 

I1 7 .J(m? -. 00!0? .00 I .0()03 .c00i 0 .000000 -. 0033 

*? .15t01/ .00, 07 .1101712 i .I5 ' .5 03192 .255738 -. L27556 
y Y .Lo 0 -V0 :101'3R -1.0(0 0'00 -.71)11t -. 93315V .0165i3 -. 0t,3646 

1 -. 00)J4 7 -. 0 1 'd .0 1427 .. I )I .f,02-3.1 .0001 2 -. 0019 6



lIPELL 1Z110 PAGE 44 

01E , vtunill 17 f,, ioI/ 4 ; S Y..rL: lIPt-LL - fOS 15/04/24. 15.26 

VC/R HP P[I Ii; MilTL PPILF M Il 04? EL4)1 FLI.X. INCLUUEt NO PISS ING MkSS * 

MJDJ S (APUS (I .1ibAL 1I)ISPLS AT MASi P0ilITS. A R0RMALIZE) TO MAX. DI)SPL = 1.01, MODES It TH U 17 (CJ4rLU.I 

J'R4 00c 1)I 1 P 0) 
fA 11 NAME PIOM 11 1, 13 L4 15 16 17 

COW .) 
3 1 X .0)6-710 1. 00ou 00 .01 95v8 . 110006 5928 ?2 .333975 -.775549 

13 Y .10792 7 .031,1195 -. 057(46 - 09J 6 -. 743129 -. 015141 -. 075177 
ii -. 00(0,5 09131) .00147 .0L2 1i .00475/ .0007L -.003839 

)4 x .o448L6 7 1473) -. 040104 .015758 .3P5872 .2335130 .204921 
4i Y -. (014314 .06"36 4 .1 5 7 34 . 713167 .07 3 1:0 -. 0 4 )182 06L,7920 
z' 7 -. 001042 -. 0U28? .f0(12'5 .003'it .007134 .00113q -. 005730 

3 X .0 3A4 51 .73'9987 -.05D17P .L1330 .326662 .201123 -. 189050 
I Y -. 1 14469 .067t167 .3517t0 .541418 .2652Lli -. 049341 -. 068419 

15 Z -. 30111) 0 -. 00221 .0045?7 .103450 .00755 1 .001207 -. 0J0639 

.!b X .U1)15 .25L104 -. 0bb416 .155715 .05o334 .011392 -. D38743 
3A Y -. 111235 ,0476G5 .600539) ,764'11th .545086 -. 0478d8 -. 394291 

i. 7 -. U0415 -. 015177 .262i09 .213493 .298456 .006372 -. 349610 

37 x .0196bl48 -. ?o'.IPI -. 11010 )2' 7b -. 18211a -. 125376 .1379)3 
I7 Y -. IbJ6A3 -. ?9516h .57)197 .62L442 .365095 -. 128412 .. D61534 

3 7 -. 123780 -. 06-392 .526511 .339343 .66961? .057300 -. 213658 

31 x .'L4395 -.709450 -. 11'912 .2977 -. 184659 -. 126662 .139 721 
it Y -. 0 ti-5)9 -. 51 131,4 .454?79 -. 0?5 86 .154945 -. 077425 .268355 

II -.L4678'1 .00 1 .n131 .?n5356 .0 0159 .352652 .096749 -.218077 

011 X .011?24. -. 211041 -. 111731 .29706 -. 1158811 -.127237 .138946 

31 Y -. i)40SIte -. 6.753 .39111, -. 4241i5l .039335 -. 019382 .332930 

1# 7 10 J7 1 .03 7/ -. 01166ts -. LU4.66 .101917 .101101 -. ?81554 

.) X .0?i9?34 -. 201450 -. 142'77 .735435 -. 210096 -. 114671 .119619 
4) Y .J/LAIC -. 649b .30022 -. 57 )L3 -. 017853 .012075 .04 62 

I. 1 .02271? .03t041 -. 019Ft -. 1 3145 -. 009 21 .0788)3 -. ?22732 

4L X .046190 -. 1?244 -.2538 00 .()2 1 -. 309000 -. 05923 -.0524t? 

4L Y - .01040 -. 559413 . 7361 -. 732761 -. 115375 .06P517 .L311)6 

41 7 . .0/3118 -. 003352 -.14211 .0; lL77 -. 173570 -. 0223d1 .326441 

4/ X . '499L2 . 002)03 -. 35? , , -.. 0453 7t, -. 3 75770 -. 0018A,37 -. ?39315 
92 Y . 1 2 11. t 174 .01i$!?l3 - .:s 629 0 - 19 05 87 .1197L7 -. 057 i ) 

42 1 .37351 .11ILIt -. 22103 .115 31 -. 35 1U4 -. 1?3533 .1956)0 

Al x . 5o("h . 14 15" -. 33JC 7 - r . )!)5q -. 342217 .002Z3 3 -. ?81 05 
141 Y 0 . 017 4 -. nI 'l * .09 ? 3 -. t. ill7 - .1 570 ) .126395 -. 0Rhb? 5 

'3 7 o043l0 .0il3/11 -.1'4j2? .'?3 S -. 1(4757 -. 135961 .314630



liP FL 1 11i! 
PAGE 5 Of SJPLR1I . E-SIN 17.29 6/01/H'; SYS.-l: 11PELL - 15 85/04/24. 15.2b.  

N C/RAR PIPINAG (10-L PR 1:LEM II**4*ELl10 FL-X. IiCLUDE) NO MISSING MASS** 

MJ1)E ilPl' I''i 'LOPAL 1IS1 PL.% A[ MASS POINTS, 4rJPALIZFD TO MAX. 01 iPL = 1.01, MOnD S 11 THRU 17 ICUIrD.) 

RTI oC p.P I sP 
NA1ill NA -1 i 'lIN LL Ld 13 14 15 16 17 

c t0 4 r *i 

Ie X .071')? -. 0Ol,221 -. 234335 -. 027566 -. 247523 .012259 -. 319217 
,0 Y -. )0535 -. 375101 141979 -. 79f 71 -. 080742 .133252 -. 119190 

V9 / .05LO/ .111.395 -. 27?'12 .214154 -. 354673 -. 136351 .307939 

4> X -. j02443 -. 044409 -. 16?0(7 -. 011)19 -. 169511 .0186715 -. 341374 
S Y - .11109 1 -3133558 .1815411 -7*i7410 -. 016717 .13 9259 1. 43136 

'i z .051320 . 161F45 -. 201f31 .308153 -. 341832 -. 134343 .297122 

', X -. 014711) -. 059314 -. 087479 .00-1LM8 -. 095841 .017839 -. 196764 
'i Y -. 0253?4 -. 4712 .213377 -. 14 104 .029446 .145025 -. 15339 

*) 113:10 .L9177? -. 214?972 .2 1?95 -. 23616f6 -. 110075 .236317 

47 X .1000 1 .000 )04 -. 001003 .000)01 -. 000031 .000001 -. 000 121 
'7 Y -. 025012 -. 327t5 .211462 -. 72643 .029350 .144721 -. 1540?6 
47 1 0 900)0 0001 0I)I11 - .003001 - 00)30u1 - .0000(1 . *000003 .0003-10 

44 X .069317 .24'.49q -. 00?nv0 .01L84 .073819 -. 000737 .180159 
'.3 Y -. 141)5L -. i31

4 9 .201518 -733554 .030356 .143804 -. 154i49 
4 / -. 33It>4 -. 21.3212 .214914 -. 92)695 .1818)2 .12412b -. 227813 

4) X .15131,5 .. )3141b -. 136563 14.563 .079470 .014058 .313213 
41 Y -. 024053 -,?4/10 .2C5( 40 -. 722)18 .031256 . 14230L -. 154 118 

41 -. 04.274 7 -.2 7034 .2573?3 -.50 730 176949 . L5991 -.121511 

5 x .?15200 .171413 -.203103 .277u .035802 .030495 .3882)9 
50 Y -. 023,0 -. 30449 .201( 36 -. 708174 .03?046 .190217 -.153333 
52 1 -. 3 1Ulf9 -. 110044 .120987 -. 33525 .047483 .084272 -. 110316 

'>1 X .154761k 57t: 114 -. 213501) .115 9L .079247 .024326 -. 0983) 7 
51 Y - .505 92 -. 1, 1') 91 .06173'1 -. 243515 .103058 .04683o -.147334 

I 7 -. 00142 -. 000144 .00:1964 -. 001t)u . 001359 .000734 -. 001727 

.LL953 .413357 -. 151410 .L'2414 .023930 .01805r -.09D1)7 

y Y -. 000V 1 -. l00i 11 .000025 - .0)16 -. 00001 .000003 -. 3000 )2 

7 7 -. 001144 -. 000393 .0J7?4 -. 001131 .001010 .000551 -. 001288 

A X . 0000 ' 1 00 11:104 -. 0(00t 1 .00102 01001 . 000000 .00UO35 

3 Y .000253 .Ltd1 -. 072635 .355 '14 -. 006033 -. 0748LZ .38bi17 

z -. 00000 - .00000 . U00 01 - .! 00 i t Oo00 I .000000 .000030 

f x -. 0543?1 -. Z0l 5 .07313 -,9714) -. 014039 -. 01257J .?202 4 
. y Y -. 007057 .(15b0 -. fg I334 . 1I3,17 -. 012344 -. 07Il4I 3 .100617 

1 - .00024 * (00 W 7 -. rh? . 0570 . *0159 -. 00 0467 .325341 

JI



I IPLL C O 1 PAGE 46 
SIinN 17.2 1/P; SYS.TE: IiPrLL - NOS 85/0A/24. 15.26.000 

S/ R PI P I P -K MWJ L PkUO.LUM I I"*tFLI04 FLEX, I ACLU)F-) NO 11SS ING MASS** 

MIDE 0 a PE ;L00,AL 01 SJLS AT P iS P0iI;TS, VIlMAL I D1 TO MA( O ISPL = 1.0), MODES 11 THRU I7 I CONTD. I 

NAl: IAME [tIEN 11 12 13 14 15 16 17 

( CON I T 
0S X -. 0511) -. 21-072' .0A)397 -. 075)72 -. 014152 -. 016011 .398359 

) Y -0 13#03 -. 05 3105 -. f1 .1 t. 1't - 537 - .U009152 -. 03969 5 59 330 

0n ) -. 00047 .070615 -. 0U)164 .001140 .000136 -. 000934 .050578 

y, x -.J3115 -. 111.105 .041930 -. 03 6b -.00715 A -.01Z1Z5 .382778 

) V Oy )1 .0(010 -. 000(.015 . 000) 12 .000030 -. 000002 -. 000032 
B' Z - .0 0)7 0 .00 921 -. 00J24o . 001707 .00022 -. 0013984 .375556 

7 X - .0 1554C -. 05 5L05 .0?0400J -. 015181H -. 0033)1 -. 008105 .3009)3 
Y .)14655 102131 -. 034434 .0220?8 .005113 .003314 -. 020L26 

57 / - .0000)I .001744 -. 001279 .01) 34 .0002 9 -. 001563 .385702 

X .000079 .00)647 -. U0010H3 -. 109010 .00004 .001410 -. 1761/6 
yI Y .49 4 7 . 33100 -. 153576 .242793 .005915 -. 025559 -. 0A75 10 

53 1 -. 310132 -. 031740 .012115 -. 00*410 -. 001376 -. 010202 .470644 

X .00115 .001034 -. 001251 -. 00)253 .000013 .001917 -. 101482 
7 Y ,u50757 .3 W1l9 -. 1025'o . 27418 .004650 -. 03 11-97 -. 072136 

-. I1Lt 7 -. 03)1-jo .01215 -. 003)52 -. 001247 -. 013386 b41655 

6I X .001259 0nn1229 -.001339 -. 000)41 .0000)5 .00224( -. 119 331 
,J y .SO? 75 .19595 -. 161990) . 92734 .003904 -. 035622 -. 090834 

I -.01164 .-. 134112 .013792 -. 00058 -. 001130 -. 015552 .7630?0 

11 .0nIi 9 .00/Uf - .00109 3 -. 000ihJ0 -. 00 00J6 .00211 -. 1 13938 
01 Y .03.h1)9 .241113 -. 12*675 .241)35 .001715 -. 032263 -. 093144 

1 1 -. 0091" -. 02510 3 .01208 . 0)(127 -. 000694 -. 01448b . 739113 

0 X .00035 V . 000307 -. 001354 -. 0) 301 - .000020 .000855 -. 047653 U 
O y Y .:, 1312 It1?0616 1 -. 04bl92 .0-?3?/4 .0004*L -.012919 -.J39 332 

2 1 -. 00 153 -. 00,1l2 .003liB .000 32d -. 000236 -. 0058.1 .3070*7 

1 / -. 300000 -,1300O02 .00001 -. 00)00L -. 000)30 -. 00001)) -. 000107 
j Y .000:11 . 000)10 -. 1)J0 I,02 .0003.09 .000010 -. )00001 -. 000002 

"3 Z - .30001 -. 00)UU I .0 0 U(0.0 -. 0110000 -. 000000 -. 000000 .000)14 

Ii SC.  

EL X -. 1045? -,0 0.1 -G I0J .0i);, 5 - .003h11 -. 003908 -. L93 )39 
11 Y .9073 . IT -. 112 1 .274 14131 . t:110 4 -. C03172o -. 0725L7 

I ? .00331. . ?1- 73 -. 1131 ', .15)011 .0;1167u -. 030107 1.000)30 

* .



I IP P i-%I10N AGE 147 
SJP:RPI * I 17.?, Ib/01/4); SYSrEM: IIPLLL - NilS 85/04/2. 15.6.3 

4i /R44 P IPI A-; Mi1) L VK)4LE M I I**4FLIIU4 FLEX. INCLIJ) ) NO MISSING MASS** 

' imb .Pi5' S I LlI:AL 1)ISPLS AT MAiS' pnijr5, 'LU.RMALI1FD TO MAX. 0zISPL = 1.01, MODES II THRU 1 ICU4f0.I 

L' J.4 )'.'P I S1 P 
hlAl NAW: 0 1 kN ILL1 13 .14 l5 16 17 

J RMINLIIN T 1 TIPS .*0C-91 )5 L )5E0 .1009E +00 .1278E+00 .106900 .6069E-01 .1035E+0



II~PULLL 11 U H PAGE 48 
5JLk I SI Ui It .2, 01' /6 4 ; sSSTI: I I PFLL - '4115 65/01#/24. 15.2bo 

'4 C/RHR PIP1it; MIJU-L 1P.UJPLFM IIt**ELl'U.4 FLEX. 11ICLIIOEL) NO 4ISSING MfAsS** 

si'lC PM -lflP 

,l F:~rITLI At1W'. IN YT L RkSPCV45E SPECT~i7 X. AiIP I NG, 03 

UNIT% C )D-_ - 0 ENILTIPLIS C(IF GRAVIrY)) 

I NFILIVIULATII1r TYPLr = ATOUAL 

FtUQIJL ICY A CC'-L F ATi IW 

(Y()( * ?3S 

3 0 . U)L) * .. ' 

11) .0.1 W . 44 e I 

9 2. 40j' 41 

Iu.('1 fl

7 . o .)L o'~-C 

5 u w . 131 ? 

00I C?. 55 

11A c4 

3 .1 5J * 11 7 

1 133



14: 1-' EL L. t I ;N BPAGE 49 

P~III1 'IP ING 111i1-t , PILLM II~'L<WFL[X I 4CLtJI)F 3 NO) MISS ING MiASS** 

ACCLLL')ArIIIN '?PLJLTPJ'i 11. .2 

spi-I 1 GT'U9 4tMI V.FT 
SPI:CriMtJ TIILl - I.RTICAL KCPr:PNSF SPECTRA 3Z JWIPING V 

P ?I 1101 F - U~lI-fCY CIVIL f (F t 'JIF 4C II- S SPFC IF 1F 
LIIrii (:00,: G (rIJLII'L:S OF GPAVITYI 

If TI: I1 liLA TI UN TYPE 4ATIUaAL 

F1I. UNI. Y ACU.-I RATIV! 

3 5 0 nc1 F1 8~ 

2) 5 00:) 0,*~2~f 

I 2.0010:) 5* 

I ooUj( *l! 7 P-) 

Ij:I .35iq 

6 61 1. S11 7

4 5l)t f; 

j 5~ ~ 00 

3. 10 (- 3/ -) , 

2 . Ub~ * W I 

000



I iPL LL 1;n 11Uia.T.4 4 O PAGE 50 
SJ P 4 V1I 0WSb I i Hdi'i Iy~f 17.2tL -j9/4 0n 85/04/24. 15.26.00 

14 C/Rr1R PIPI1I6. 1liI)L IPV0LFM lii14F**LFKI4 FJ.!X. INCLUI)E) NO) MISSING MASS*0 

ACCELt'!ATI1rI 'iCIV lUI 'Ul. 3 

WrI-CrPUM TITi tin 'i174TAL Pi-SPIJNSE SPtI-CTRA JX7 oAMPJNG 

Pf ' Ifh/FI-U-4I NCY 011V; l' I QJ(.4C IIS SPfCIF1!.D) 
UNITS CJDL f ( itjJLTIVL-.S OF CkIAVII 

1NIPIL~IITITYI'- L*KAR1T4Mf.  

j 1)4 .U Wi 0-*.4,),! 5, 

15 . (.) . "Wo I,

I '?.U( ' W- . 1 i 

1 . uir- ) i 

5 0 Oj 1; - I f* 152)

'4 .fl0.) C- 1 135 L.  

4 00)- 5 

- 3 7 1) 1 - 71 ' 

-4 C *,)(~ G.L,1953 

5 0'L 1 C-1h' 

* ~ *.077(-



I 'IP FLL I IIIN P Ah - E 
SJ' SI W4 /., S/OJiHV4; SYST&1: IMP: LL 5 04S 2 4. 15 26. 0 

NN"(i/kflR PI P! N; MIIL .iYl LI. I Ii t**ELI W FL X * I NC..'IJOF NO MISS~ING 1410S46* 

ACCELFRAT r I I ') PI . Cl tii JN1. q4 

SPL-CT00M W'JA!- VC- I 

Sli rCTI1JN ILI1 Vr YT I I; 4L RI'SPIINSE SPFCIRA 3% JA4P IN G 

Ii~r~CtI-('1ILlIPLI'S O)F GPAVITY) 

I-ArN.PViLAT tIN~ TYl', II,-I H1 

3, 0('11 P 161 t 

I2.(C. * .3456., K 

10 .CU0) 1 * o', *-' 

1 Jo.)C ." ?#7 1.* 

7 511H.- .71 i 

1 . 5o' w..00 1 () .  

5 0.  

5 0,), )(. L I3 

'4 t)'):) .70 10, ( 

2. 5 0.)' u. 40' 14' 

I u .3) 1, 

.7uw . 13, 1
*i 0I.' G, *1 10 

* W, 1)' * I- :



11PELL I THIN PAGE 52 
SJipFRPIP WSI1(IN 17.2, 6/1/84; SYSTrM: IPFLL - NOlS 65/04/24. 15.26.00.  

4C1C/RHR PRPINk; MIUEL PRDRL[M IIt*ELIll4 FLEX. INCLUDED NO MISSING MASS** 

SPF.CTr L ACCELIkATIIONS (1MULTIPL S OF GRAVITY) AT 1l1L FREJUEN2IIES 

MA0:1 NU;Al Z 1 2 3 4 5 6 7 8 9 10 
FRFIJN5Y A.070 11.304 10.714 12.235 13.589 14.923 16.N36 19.722 21.159 

sPE CrUM 1 2.353 .549 .509 .'qbP .967 .456 .445 .4§0 .431 .428 
SPF C TUM ".F6 .256 .274 .317 .336 .283 .230 .214 .190 .182 

SP C r4Im j 3 .3 . 49 5 .) . 7 . b 1455 .445 .434 .431 .420 
sPECrTDM ' .'63 .?I .27'I .318 .335 .279 .233 .213 .190 .182 

Mi01 'JJM RIi )1 1. 13 14 15 16 17 
FRI IINCY 22.154 2 1.0'91 23.545 ?6." 53 2 7.508 29.701 32.493 

SP[CIr1m 1 .4?7 .4 0 .425 . ?,1 .23 .423 .423 
S p:CTRU 2 176 .175 .17') .17) .17 .17 
SPL:CT JM I .427 .4/h .4 25 .4 2 3 .9?3 .423 .§23 

SP CT!r01 ' .179 .176 .174 .17') .170 .170 .173 

O~



ii tI LL U II II BAGE 530 
S JVL kVI 1"O 's IJN 1., 6/01. f Alf SYST mi: li9p LL - '41)5 350/4 15.26.O " 

:iR(:kR PIPINJ Mfir)FL P140LLM II ~lLI.'mM F-LX. I'ICL'DF) '40 MISSING M&iS5*O 

RzE filjl43,~ '~ 51 cT I.1 AN LYS IS .40. 1 X RI 5PI'fysf

R! Si)Ll) SAT NAMF (I'4HPTIA ONLY) =ciCX 

rXCITATIJ'J (IITIO!4 S'IPL (SIMPLE fXCITATIO4I *1 

Okjl IS Sz. T NAVE I I r kT + ANCil (411JI ANCAOV lP JtVI.ML T%) 

pliS ING MlASS WI'IlI Nh1 OM ' CORlR-UIDi~ 

i~lIV C ll IA1 1)14 Ii'II .N'cuC CUC 14F THIle) I 

Oft;ilP IN 1! Ti 11 1 LL *9.IIL S I u . 00j 

ACCIZLIRA IltlrS CJul) - ALLA (LAL CULATI P-14 ALL P0INTS I 
AICi:L[RATION Culi-IG) -l 

NiO. 01 '414 %U'Vl),'T LI-VFL5 

RL S P OIN SF SP I (IR A 

X( S'- (:It UM Y SI'. C TP'1 A I ' lCTrUim SCA .. E F C TO) 

CJC CuuMISui4A IONu ci~sk -4I11- NIIISI



I IPLILL I firi, BPAGE 54.  
sjUl'hUIPv 0 's 00i 17..?, 'fh..;SYSTLI: !'1PU-L -N(15 85/0'.t2'. 15.26.00 

'iVC/fKil PIP[ V- 1 100;,L PPA1-CLM II**4ELIUJW FLEX. 1,4CLUDF) 1403 MISSING MASS#* 

R::Si'IhSi SPF(CTHJM1 ANALYSIS '11). 1 f rljU.x I, CFS AND MIJMJTS IN LOCAL C03YO14ATES (iuSC. 4IE'I. ONLY) ' 
PU 4 Sdip (iCF AXIJAL y x x y Yi 

GwPli.P MM3~ t'pAfi FII'Cf ; F IUUF FURCf M11iI:~iT MIJIENT 'IflM17'J 
ILi I (Liil 11-11 ( I. INI L4. IN) I(L B. I14J 

M I s C 
IJPI 934 ~. 33 1 O.l 51..? 0.u 1312.99 24.6. t8 

6 1. 6i 5 37 he 0.0.0().



I9PLLL C 011B PAGE 55 
SJPF' vPII P' 0 SI NI 17.2, 6/01/ft4; SYSTFA : IIPILL - NfIS 85/04/24. 15.26.0 

14N( UIIk P I 'IN W Mfill),)L PR:AI0LEM II** ELb9W FLEX . INCLUD) Nil MISS ING MASS** 

RIN1R SPL CT IUM ANALYS IS 111.1. I (CUCX) . .L(J9AL IISPLAMLI-ENTS AT )ISPLACEMENT OUTPUT PUINTS 

kI\I 1)i i(P X (x( yy I I 
IA jil NO11. tAML !ISIL DISPL DISPL R oTN 4UJTN RUTN 

I~ ~ I4 I y N 1 ) (RAD) (RAD) 

C01 to 00*00 .00000 600O30 2 5 t.00 .oo0) .005 .001)14 .00005 .000)2 
t, V0p .o000 ,nob .U0 L1 .00U006 . 600912 

4 7 .(01 .001 .0D7 .)010( .00923 .0003b 
8 ,(114 . . 07 .00.011 .00034 .00016 

1) 9 .o3o .00? .00 .0003-3 .000146 .00027 

1 1I .( 37 .n05 .015 .00040 .00075 .00045 
:1 LL .03f .0D3 . 0L9 .00041 .0o075 .00046 

1 12 .035 .002 .022 .03041 .00015 .00 14 7 
1:) 13 .03 (1 .0'11 .027 .00f42 .00013 (0001 

1L 1 . 02 . 010 .0 2Q .(301112 .0 0077 . C0052 
L2 b15 . ?5 .1000 .1) 2 . 001142 .00070 .00054 

1 1 .1) .001 .0 AI .01)112 .00070 .00065 
14 17 ,0? .001 .017 .00142 .00069 .00055 

1 I . 02 .7 II) o . I01041 .000 pm . 00039 
1'j 14 .V70 .002 .10.9 .00(119 .00058 .00034 

17 20 .072 .002 .064 *0 018 .00062 .000141 

1:3 1 . 72 .00 .2 . 0001 7 00)062 00096 
I 1 / ,01 .078 .023 .00015 .010040 .00113 

2) 3 .072 .080, .22 .00021 .00008 .000916 
e1 2I ;._17L .0 09 01) .00059 .)00059 .000? 2 

12 5 9 .000 .000* * .00084 .60041 

(0 12 
23 7 000 .000 1)0 .00) W .00000 .OCIO' 

7' 71. .000 (00 . 0 00? 1 11 . 005 D00011 
?3 75 , (1. , 1L .001 .1001 3 .00005 .C001.  
20 74 .0 .015 .- 007 .00020 .00002 .00()3 

?7 73 .ow .u15 .007 .0)0i24 .000004 .00037 
2. 72 . 00 0 L;) .001 .00"? 08 . 00)09 .00020 

f /l .111 .01) .000 .00'3? .0001 .00034 
Jo o? . *.2 . 00) . 0)1)38 . 100 Lb . 00048 

it ~I 9.0L .2.L .0.0001'5 .00048 

12 18 .7 .041 .000 .4l0(0C .00061 0304 3 
13 f7 .(,LA .041 .001 .0071 .00086 .00038 

1' 25 . .0S9 . 000 .0 0 j .00034 . D'0'J41 

1 2 .I. .17/ .000 .0 '4 9 .000,6 .00(53 
3o 21 .13 .136 .W0( .0))?1 .00027 .00041 

31 , . I2' . L., . .01., 0 00 ) 1. 000 5' .(.0119 
3 p4 to 01,00 1.00 .0)732 .0)131 .0014 O 

) i* .to1 .1)0 ',)l .0O183 .00115 
'U 31 ,C149. .t 1,00) . 10 0 .00210 .00174 

1 i2 . II 3!."U. 000 .0'116 .0253 .03145 
I 2 .70 * *,0i * )0 4 .)026 8 .C021.  

.1, e, ) .27 ' .11 .0)113 .1020 1 .00237 
'I>. .t.? .0.,) ... I .117th . )0175t .032 410



l IVrI.L C I i I'N PAGE 56 
SJP ' Pl't W 510b 17.2 5/9014; SYSIFi: IiFLL - 4nS 85/04/24. 15.26.00.  

NWC/411lP PIPI; (1I0L PP'BILEM Ilt**FLROW FLEX. 1jCL1DED NO MISSING MASS** 

R'Spi SP.CfUMti ANAL(SIS '411. L (COCKl . LO1AL DISPLACLIENS Atr ISPLACEMENT OUTPUT PUINTS ICONJT.1 

RU- 1 I)JP DC P X Y x YYI 
11A i- Nl. NAMIE 1) 1SPL PISPL (1ISPL R'IT q ROTN FDT 

1lN (1 I IN) I 44i IR401 (RAD) 

(C1111).  

4r 37 *377 .617 .037 .01138 .00139 .00421 
47 3b .377 .437 .920 .00165 .00122 .00433 

198 3y9 . 77 .3 ?7 .149 .00151 .00111 .00435 

4Y 1 .3:. .2 .054 .JJ141) .00090 .00426 

I'l 41 .210 . 157 .040 .0)1 7 .00075 .03410 
i 1 2 .144 .0'a0 .027 .01L)4 .00061 .00391 

1 3 .12! .040 .024 . 00011 .00081 .00327 

5 '9 .(95, .025 .021 .00043 .00076 .00312 
541 45 .07. .013 .119 .00O77 .00072 .00248 

1 4t .1) .007 .014 .0045 .00107 .001162 

i, 47 001 .0(I .00:) .0 ? U .00102 .00110 
>7 to . ,3s .00, 0418 .00 0 1)9 . 00097 .00047 

. 1 9 .041 .0Una .009 .90tJt .0001 .00037 
50 .09) .000 .004 00 0L4 .00086 .00r114 

f, 1 . . I Q Q02 00 01017 .00062 .00014 

1 52 .01 .000 .00o .) 14 .00056 .03014 

.) 53 ,no.1 .003 .000' .*10035 .00036 .00012 ) 
03 54 .008 .00 .000 .0012 .00011 .00010 

4 5 .1(T .I0W .000 .Of.)5 .00006 .00038 
0 5 .4 .000 .000 . 000)36 .00014 .000)b 

0C 57 .00 .001 .000 .00007 .0015 OOOJb 
1f ' 000 .(102 .001 .00033 .00001 .00031 

:1 5)9 . C.) .002 .00 1 . i0-13 .00090 .00031 

0 V e .00.) .002 .001 .OJf'J 3 .00000 . 00031 
70 1.1 .10) .00 L .001 .000)2 .00001 .00002 

71 2 . 001 0 I Ou .00011 .00001 .00002 
72 (3 . .00' 000 .001 0 .00000 .000)30 

7 141 .00 .02 .00 .w013 .300000 .0001 .



IPcLL C (J 100 PAGE 57 
SJPFvtvtP m WS ioN 17.7, 5/01/04; SYSIL9: ['iPELL - NIS 85/04/24. L5.26..O 0.  

AC/RIR PIPIV; Mi!):L PRUrILFM llt***FLB34 FLEX. 11CLUDE) NO MISSING MASS** 

RE-SPtrit SP-CfkiN AN1LY3IS NO. I I (C1)C, 0SJLUTF GLWIAL ACCELFR4TIONS (MULTIPLES OF GRAVITY) 

Ptill 4T X Y 1 x-Z X-Y-1 
"A I ACCLL ACCFL ACC E L ACC-L ACCEL 

I .4/ .000 .rlo( .l73 .423 

4.?9 .090 .07 .4?9 
.423 .000 .9'S .41 .4 1 

1 .423 .018 LI? 447 . l 

0 .45) .07 .114 .4L4 .7 
9 .5t'j) ). .115 .572 .*l 

L 0 .6U7 .041 . L . t .6' t5 
It .(*UO .020 .257 .o>'*7 *.958 

12 .'1 1 .010 . 304 .'_9 .I9 

I 3 ., i 1) .00) . 371 .W!14 . 14 

14 571 .u0 (. 3r4 .01t 61.  

LN 5ob t) .0 .40 J3 .6' 6 .'>1" 

1 .515 .301 .44 9 .3 W13 
L 4 520 .007 .303 .W)2 .02 

L0 . . A09 .117 .617 .tL1 
C0 .53. .018 . 505 .615 .oL 

21 .534 .300 421 .000 .09 
2 .534 .137 .070 .53t .635 

29 .53i .373 .bh0 .539 .656 
i" .5?4 . .19 .h 3 .527 . 94 

.'?7 .319 .03 .527 .65 
/7 .1,29 .0-340 .000 .4 ? .423 

7) .41 .139 .1'9 .436 .**S 

74 .423 .tL' 1.41 .44C .45) 
73 .423 .117 .19W .432 .4i 
7? .473 .0 .u45 .415 .492 
71. .4 4 000 00 .4? 3 . 2 3 

754 .421 Sd .037 .42'. . 4,) 
1 .42; .L70 .JiL .474 .4,7 

5" ./ .24 .014 .42 ? *: 

'7 .44) .20 .:14 .490 .527 

. 5 .521 .3(3 .'13 .5/7 .j 

10 . ? .441 . 103 .60U .71-4 

7 .1,;i .9 ) 7 .'02 .614 . 71 L 

.44It .0011 00 1 If4 p .43 
0 .421 .1rh3 . f)0 .423 .4S 

IL .4 37 .?5( .u .o43 .0 O ? 
'*if *l .* 0 90 .p 914 ..'.1 

. . 7 3 . 1 .(47 .. 7 

74 .. t .')i .! .7- ? 124 

9.' .01 / 1.00? .. 1 .817 1.21 

lb ~ ~~ 181 L. '. IO?. 1 . ? Ii .71) 1.5.l .9.7 .0/ 9l 

0 .79, .'>9 .1 >3 .772 1.0 L 
9' ./'9. .5?) . .7i7 .Qth



lIPLL \1 1f: PAGE 58 

SJP-RVIPW451uN 17.2, "/01/P') SYST!:M: '1P[LL - WOs 85/04/24. 15.26. 0 

4 C/ikIW P(PING MODj)'L P9i1LEM II **ELE-D FLEX. 141CLUff) NO MISSING MASS** 

R SPIrJ5 5Vi CIFUM AALYSIS 40. L (CO)CX MISILUTF GL!IRAL ACCEL RATIOINS IMULTIPLES OF GR AVITYI (C11TO.I 

Pill IT X Y I X-1 X-Y-z 
NAiL ALCIL ACCEL ACCEL ACC[L ACCEL 

I..73) e4 . 29 *76P 370 o 

11 .2 .. ))1 o4 .'51 .116 
r7.5214 .14? i11: .543 *S 1 

) .5Ui .115 .)1?6 . 101 . IL 
44 .400 .1 53 .4(1 *4q 

'7 .4 3 .074 .10(0 .423 *I423 

48 .*4W .,-3 . 04 .455 *c IS 

t .0ub . 2 . f07 .5116 . t 

53 .413 .070 .)00 .',3 .4t '5t .431 .01 .000 .436 *43 IC 

it, .43 L .04 .00 .431 .t433 
*5 .433 .031 .002 .433 .44 

'i' .4 6 .000 .03 .4216 *ot 

57 .973 .It-i 0 3 .423 .4/) 
8 .423 .0e0 .J25 .t23 .43l 

.4?3 .42 .031. .424 .433 

'o .42 5 .01 .11,1 .474 .43) 

0l. .423 .05 .o3? .424 .'t 

2 .4 3 .07e .0L3 .423 .42 3 

31 .423 .032 *11 *42h *436 

I-D 
O 

0 

U'



(M1PELL CO * N PAGE 59 
SJPLRPIP o f: 17.29 b/01/P4; SYST1: 14 P-LL - NIS 5 .0 

',80 II PIPij; MlU':i PR13LEM IIc**LRU4 .FLEX. INCLU0F) NO MISSING MASS** 

R-sPiwjS siPCrUI1E ANALYSIS N.1. 1 1C1 c ).* FP.CFS MOlMn ITS A-4D) STR'ESSES ALONG PIPL RUNS 

11li"4 SUP)' fCP CLIMP AXI AL Y I TIRS Y RZZ 
.4 A 'l NI). N.AMI TYPIt F OC' FURCE F0CFE MOMENT MOMENT 4OMENT M/ " I 

(LII (LiIt IL ) (LB.INI (LB. [1N ILII.INI (PSII PSI I 

I STrP 120. 78 36.15 61.59 5816.81 40299.83 2145.41# 83662 866.62 
SrRP 120.78 3o. 1 681.59 5816.81 4939.09 3LLS.86 175.19 175. 19 
A STE 1/0.7 35.h3 6u104.

7 5  
. 5316.81 4939.09 3115.86 490.83 '90.83 

j s r. 120.71 3,.N3 ),,4.75 5I16.HL 2509.19 32?6.4.4. '..34 4Z3.34 
f) I 'lLS 2().7 hi'60. 29 5.77 5 8Lot. 81 3226.'.4 2539. 19 423.34 1)33.44 

L 7 I'L) i.2 p 120.72 39.77 3571.06 5549.34 4618.93 '79.71 1171.0' 
7 STP 644.'03 122.33 35.55 3573.06 5549.34 46L8.93 419.71 4.79.71 
0 ST Pv 64 l.6 122.33 15.55 3573.06 4804.07 1509.35 367.87 367.87 
4 5f;P 6/0.11 115. P 6 45.96 3573.06 4801.07 1509.35 367.87 367.87 

OL s TrK 1-20.11 115. eh 45.96 3573.06 5978 .59 66j39.54 573.01 573.01 
j 9 ')ELL 601.t1 135.24 49.07 3573.1)6 1620.16 8 746.47 573.01 1398.78 

7. lu F L4 139.2 602.61 '5.01 2081.12 .4012. 35 It40.81 375.66 917.0'.  
IR 10 S rkP 01.30 4k.79 590.70 2081.12 4400.81 4012.35 375.66 375.66 
11L I1 S1RP 1t.3) .5.79 549.70 2081.12 3677.9'.4 4L56.09 35Z.95 352.95 
' 1I1 ST p 1'7.0 3 7.59 515.43 2081.12 3677.9'4 4156.09 352.95 352.95 

L 12 sTk 157.;j 47.59 515.43 2011.12 4440.13 4252.17 386.50 386.50 
I/ 17 PELi 1'5.7. 51.45 576.31 2081.12 4440.13 4252.17 386.50 93.'.9 

Iu 13 t ELk 105.1(1 137.148 571,. 31 3971.22 7835.62 4297.65 5d2.35 1421.54 
L0 i STrP 115.11 19.97 56.0fi 3471.22 7835.62 4297.65 532.35 592.35 
IL. 14 STpP 10o. '1 150.97 571.81i 3971.22 1038L.68 4324.32 710.23 710.23 
11 14 STAP 1151 .67 22(.49 2 34.02 3971.22 103PL.68 4324.32 710.23 710.23 
12. 15 STRP 3151.t,7 ??7,.49 234.02 3971.22 11671.28 3624.80 776.0' 776.04 

/ lb VALV 1I.o? 1l2. 13 177.35 3971.22 11871.28 3624.80 N/A 
13 1 VALV 1151.6/ 18 .13 177.35 397L.22 12797.63 3626.12 N/A 
1 . 1/ VALY I151.4d 177.95 4 i.U 3971.22 12906.70 3416. 45 N/A 
1'I I 17 T V)P 3151.30 123.21 116.95 3'71.22 12906.70 3416.45 830.65 83U.65 
LSL la SlP 150.5'i 120.17 173.34 3971.22 5816.70 11016.48 778.12 778.12 
15 1 fP 1149.'i0 210.89 .11.83 3971.2Z 5F16.70 11036.48 77A.12 778.12 
LL 1 SI; 1149.8 I 210 .89 11. 18 3971.22 5065.55 11623.54 791.20 791.20 
L't 19 ALL)) .3 1"9.'so 214. "2 94.02 3971.22 5065.58 11623.54 791.20 1931.43 
1. 2o 'ELl 214.42 314. 04.02 4010.82 3615.71 26143.05 1624.65 3965.97 
1/ e T STOI' L 1.147 3149. 22 105.42 4)10. 82 3615.71 26743.05 1624.65 1624.65 
1.. 2i SP 218. r 3140.22 L05. 42 40)10.82 3541.75 39i39. 51 2402.57 2402.57 

L 2L'i TP 231 .1 5 V .73 12 J.33 4010.82 3547.75 39139.51 2402.57 2402.57 
JiL 22 STP 263.37 56 7.20 1)5.33 4010.82 11416.8'4 7158.15 a3#.21 131.21 
1 0 1 2 14L6 pi7. .It. 0 *19.93 4010.I2 7054. IJ 11416.84 834.Z1 2J36.4U 
"'L 21 if 199.01 22.17 19.98 6481 . 4' 10794.06 12521.75 1057.37 2581.18 
204 23 61: 2-,. iL "23.44 20..J 6.41H1.4s 1252L.75 10713.06 1957.37 9581.16 
?t. /4 LI 5/.1 259.31 225.28 13599.41 7174.77 17103.43 1369.55 3343.23 
2 1 4 e'. Si1')' '.44..49 17.9p L14. 71 1599.41 7699.17 16373.55 1369.55 1349.55 

2' TE v 149. 1 4 '1?.7 . (0 L'.4.7 1 3 5')9. 4 1 5 5 11.154 22 172.45 1594.20 1594.20 

PAGE 5 

85/4/2. 1.2600



sJPE<P I * SIlIN 17.29 '/01/84; SYSThi: IPELL - NUS 85104/24 15.6 * 

N4C/Rilk PIPIN W'1I0.L PUJHLFM Il***F-LI34 FLEX. INCLUOF 1HO ISSING 4SS** 

R SP11NS SPCTIU ANALYSIS Nl. 1 (CiJCX).- rORCISo MIMINTS A40 STRESSFS ALONG PIP6 RUNS (CD4TD.I 

R'lJl :0I u 'CP GIMP AXI1L TU4 S YY 11 

tNA1rI NO. NA4L TYPI PlkC' FOC F4CE( MOMENT MOMENT 1IMENT M/ 1411 
1L0 I (LHI (1 L1 LR.I . IN IL3.1 N. ILI.IN) PS13 (PSI 0 

i 77 STr PP8).;31 ?3 fi,. 4 142.919 7450.5 11566.94 24428.59 596.07 596.07 
2 IL 7ll SFPP 'b't.3L 286.84 1? .94 7460.,5 3751.50 8254.23 219.91 49.91 

2'-: 76 5rP ST'.k7 266.8 11 1? Lb. 88H 7450.t.5 3 757.50 8294.23 249.91 249.91 
25 75 STIP U6 .47 26,.l'i8 16.m13 7450.65 396..67 S1. 45 236.6Z 236.6z 

- 75 Sri' 66. 0 122.01 LOL.04 7450.65 3962.6? 72M1.45 23b.62 236.62 
14 SrI? P if)H .ii l22.(1 1 M.04 7450.65 9954.85 19449.77 481.86 481.86 

2 6 74 ST"I' 1t1.7 19o. 36 L42.?9 7450.65 8954.85 19419.77 491.86 481.8b 
e7., 73 STrP 8167.97 190.36 102.29 7450.65 11780.76 25188.66 624.93 624.93 

7. 13 SiT P 167.11 177,6.1 L4.44 7400.0 11780.76 25498.66 624.93 624.93 
eL 1 STrp 861.L1 177.LAI 1Ii.44 7450.65 14824.97 31513.90 756.96 156.96 

?d4 12 sr1' 86 .?11 17?.30 L2.05 7450.65 1424.97 315L3.90 756.96 75b.96 
I9L 71 S P H0,.2' 17?.30 122.95 7450.65 14318.27 36924.19 888.39 868.39 

? Le 71 STPP r64.JI, 571.29 1>6.')9 7450.65 L8318.27 36324.19 888.39 888.39 
JOL 7t) SiTP AW1'. 34 571.2Q 7v5.n9 7450.65 22973.21 968.07 55Z.92 552.92 
3.ni 7u SPP -,3.0) 537.71 71 1.36 7450.65 22973.21 9658.07 552.92 5J2.9Z 
31.. t ,9 S r RkP 13 9 537.71 11.36 7450.65 27379.31 75318.34 624.01 62t.91 
31 t,9 P1:L. 833.3) 811.53 42,0.19 7450.6) 22869.95 169135.15 624.01 1689.56 
32. t J 13 FL:i 411 . 513 4f.3.39 42 .19 29314.28 914L.44 15172.35 733.90 L987.10 
3.21 A 101L3 793.13 ll.88 '357.11 29314.?d 15792.35 9141.44 733.90 1987.10 
3 3L 1 IFLA 757.91 474. 56 41 1.11 17161.32 21023.37 9421.24 613.41 166D. 88 

3 t I S TP pp'M 7 .. ,? 3)3. t9 . 32.05 17l1.3? 2L023.37 9121.24 613.41 613.41 
3It ,- STRP 75ft.'? 39P.t9 132.05 17161.32 35270.53 kI 1047.31 955.30 455.30 

144 i STPP t 19. 4 730.34 62?. 10 27657.80 26716.95 18334.69 905.46 905.46 
J3L 2 iFTL!P 618.23 730.34 6?.10 27657.80 50339.84 54L28.19 1617.45 1677.45 

>< T u P t, 18 .171 h12.09 507.b5 27651.60 50339.d4 54128.19 1677.45 1677.45 
3 ': IEl TPP 611.)7 612.0 5u7.95 27651.k0 76634.55 914)3.46 2603.86 Z603.96 

3,2 2? P 6119. '4 56)8.93 9 .76.t2 27657.80 76634.55 91413.46 1603.86 2603.86 
3/L 2 STP 619.) 558.9b 416.fu2 27657.60 95440.03 121755.32 3340.22 3340.2 

I1? 28 SRP uV.P11 554.00 53J.51 27657.80 95440.03 121755.32 3340.22 3340.2 
3ML 2'? ST,P l.4 1 554.30( 510.57 21657.80 113182.36 150128.75 4039.06 4039.06 

J31 1 ( rVP 6?)0.Il 1113.13 55?.72 27657.80 1L3162.36 150128.75 4039.06 4039.06 
1 . 3) 51T0fP S91;.')5 1113.13 552. 72 276'>7.0 125978.92 105120.74 3547.27 357.27 
J.4 30 STPP 620.J5 1071 .V2 11)9.I.3 27657.80 L2597n.92 105420.74 3547.27 35I7.27 
'0 31 sFuP " (W,. 1 1071.C-2 1 014. M3 27657. 0 103307.13 8?1?7.58 2974.64 2374.61 

4,, 31 SI 5P 20. 1) 94.67 113.50 27657.80 103307.13 82 797.58 2.14.61 2874.6§ 
4 L 3, , P )'o. 1) 94.f,7 10 1.50 ?7657.A0 53860.08 35435.34 1491.59 1491.59 

41 -f 3 TPP 2np.P4 737..4 )15.75 77657.60 13HOU.0 A 35435.34 1191.59 1491.59 
42 13 r 0o 5 .')!1 7t7.?4 915.75 27657.A0 14510.31 1311).59 719.95 719.95 

)3 f P 1.!, 4e. 7.3 21.2 77651. 30 14511).31 131LO.59 719.95 719.95 
'iL 44 '1 r ,'15. If " 7.73 72 4. 2' 27657.P0 3010. 82 29735.12 1074.70 1074.10 

3 : 34 S'P /PI , ?41. . 5 75. 50 27657. A0 30106.82 29735.12 1074. 70 1074.70 
4 1) s.o i0.) 791. 15 575.150 ?7651.A 34936.39 3153b.51 1160.26 1160.26 

.>L t.* L.7 '. ? Z b 50 . 1 It0 2/ 4. /0 32971.29 3 4 )70 . 95 1 2 .5 o688.f 
3t, 4:L l:.' ) .:( 7 * 111..1, 40/24.?0 3q070.95 32 71.24 1321.51 3518.12 

. 1 L -. 3'.,1 1..L 143 3f.i 3i.7. (7 J7797. 16 351i. 50 1350.54 3656. 1



'II ~lL 1I fllPAGE hl 
s JpFl, 'WI I 1 .2 61) ('; YT I 'IP!VLL NU 1(5 5/04/24. 15.26 5JPr, i I5 f 17.2, 510]l/Foi; SYSTIM: l P L I 

11C/ PIl' P IP ING Mil!)#: L P ROIILEM II * ELPi'14 FLEX. I 'CLtJUL) N MISS ING MAS5 + 

RI SPOA i F iPZ C F1 1M ANILf S I s 1). 1 1 ). F:1CFS, MilMINTS A-4 STRESSES ALONG PIPI, RUNS I CDl4TD. I 

0l4 SUP !C3  CJMP AIxiL If TU4S YY 1 
(AI Nil, A M^E TyPEi FOI I- FlCE FOHCI: MUMENT MOME4T 40MENT 11 1 81i 

(LI) (LI) (LII). ILH. INI ILB.INI (L3.INI PSII 

RUA? 

C'NT 371 ST vP1 33 .41/ 553.0 ? 172.9L 3507.)7 37797.Lb 35724.50 1350.54 135 .54 
47 311 SrIT 336.9e 5f3.09 17U.91 36507.07 33542.72 21181.90 1145.86 1145.86 

'I7 I1 ST P' 315.7M 74?. 57 14 .33 31507.07 33542.72 21191.90 1145.8 L 114.8b 
'-L 39 Sf1T' 1 -5.7) 74.57 143. 33 36507.07 31003.57 21585.66 1116.59 1116.59 

'.f' 19 L:I i.4.L) I21).97 L13.57 36507.07 31003.57 21585.66 1116.59 3023.27 
4 i '. -iLL 67L.12 3654.19 L4 .57 46413.35 1020d.14 25)49.45 1150.03 3115.98 

T %T I 1P 5. 73 1I 1.23 154. 33 46413.35 10204.14 25949.45 1150.83 1150.83 
L '1 SP f, 05.73 PL1.23 154.38 46413.35 14029.37 43662.58 1386.81 1336.81 

A4-t '91 sIP 110. 972.05 ['16.00 46413.35 14029.37 43662.58 1386.81 1.386.81 
1- I '2 SI P1 710.)f 972.05 L16.0b '.61L3.35 1d83.4U 755)9.71 1927.46 19z7.46 

1 4 - i:"Lit 72't., 1 470.23 945.97 46413.35 67351.72 39L50.82 1927.46 5218.80 
i2. 43 kiLl 7 9.13 453.04 9135.97 76628.77 42047.83 41875.31 Z059.96 5577.54 

5' 'It3 Srp 711.02 h39.72 657.3b 7b628.71 51930.46 26719.14 ?059.96 1059.96 
1; 1 4 STFP 74.-)2 83U.72 651.36 76628.77 57251.89 390P9.90 2196.18 2196.18 

43- 44 STPP 747.?5 851.35 679.08 76620.77 57251.89 39179.90 2196.18 1196.13 

5'# ', ;'P 7#7.i? 850.35 ,78.08 76628.77 62267.46 47795.92 2331.54 Z331.54 
'4 46 3.Li 751.12 85.15 605.49 76628.71 62267.46 477)5.92 2331.54 6312.87 

5'L f4. fLL1 [019.01 513.13 o95. 49 9333.71 104t04.bO 55.71 3.72 Z 526.77 6811.47 
3f if Si P 1025.14 a1.0.11 24 .1.22 9333.71 34947.33 113246.75 2526.77 251b.77 

56 4t srP v 1 .L 860.11 23.22 9333.71 4?(.17.67 135J38. 85 3022.28 30Z2.28 
i<f, ',7 ISPIP L0,35. 5 85(,.21 231.75 9333.71 42617. 67 135338.85 3022.28 3022.28 

'iIL 4 SIPP 1035.51j 856.22 231.75 9333.71 31921.56 95379.56 2161.02 2161.02 
7 11 S0P Lf! M7."' U7.fl5 24 3.30 9333.71 31928.56 9639.56 21b1.02 2161.02 

5. '9 sl 1p L'.7.14 576.65 ?41.0 9333.71 21091.67 55 795.6 L283.02 1283.02 
biR 49 S ToIn.00 91)1.07 251.'e5 9333. 71 2109L.67 55735.09 1283.02 183.32 
SE 50 Sr 0 L190,. fJ 01L 1.b7 251.t5 9333.71 10511.58 13717.88 417.76 417.76 

5') 30 cL( 1071. e' 253.70 90.0t, 9333. 71 13737.88 10511.5% 417.76 1131.13 
60o 11 1A L1 2'i 1. 0 1071.25 9) .)b 3743.11 239630.75 12669.68 581.55 1574.59 

f1 51 Ii TP 253.&? 1073.21 '356.76 3743.11 21960.78 12569.68 581.55 58L.55 
sLL 52 ;To' ?53.?? 1073.71 91,6.76 3743.11 35124.31 25445.29 925.27 9Z5.Z7 

IF 52 5i-P 25.3./1 205.U9 94?.43 3743.11 35124.31 25445.29 915.27 925.27 
. 53 SrP 253.23 2o5.C9 ri2.43 3743.11 69952.26 le13.98 1539.59 1539.59 

s.4 53 STiP ,)1.11 20 n.35 5L.3' 3743.11. 69952.26 18I13.99. 1539.59 1539.59 
b3. 51t SI P 2)1.1' 2011.35 561.39 3743.11 49(80d.80 11737.71 1090.40 1090.40 

*.. it ST'P 1  200. 4 21.0. 19 Wf''..6 3743.1L 49F0d.80 11717.71 1090.40 1090.40 
54 'S F. V'f ?1'. L -) )h .6 373.11 29342.6U sj'47.89 643.93 643.93 

t, rb itYP 7ff'. ). 21'). 70 ' 3. 91 37t 4.11 29342.60 6547.89 643.93 043.93 

b.' 'iT'P ? .. 5 209. 7f iI7. 97 3743.11 8 5(-7. 35 7634.75 256.33 256.33 
T2. 14 323.5.' i It. 13 3743.11 85 07.85 7614.75 256.33 256.33 

'"L 7 iyl' '1d.1 1.4. )f 51I.13 3714.11 H85.30 3313.62 107.90 107.90 
I I'VL 11 I/ .'.l;2 113.53 3743. L 3313.62 315.30 107.90 292.16 

I::L10 6'fiL I ',., I it 1.1)3 1211.51,4 "f . '405 9 ?11 .4V) 220. 51 597.04 
SI" it.V 601. 1 . 3 I 14 Li 1.'io 2 1.3. 3t A 261.49 56')to. t5 N/A 

SCO. .t1. -I I 4 L ).1 ) f 2b23. In 1780.76 785 1.06 N/A 
0') '1 4y 1 itit7 16.0 0 67t)5. 4 1 h55J/0/.232 N/A



LP ~-L ,I IM. PAGE 62 
P 17.<S ( 5/ 1If"1 SYSfE: IIPELL - NOS 8504/24. 15.26.  

:l</ iN PI P I ~J'M; EL PROBLIEM Ilt**FL'JJ4 FLFX. I 4CLJOD Nn 1ISSING M455++ 

RFErSPfoNS SPI CTIit A.NALYSIS N J. L I r:iCX FiCf S. P'MI NTS AN STRESSFS ALUNG PIPF RUNS (COVTD.) 

t SP 11 CIMVP oXIAL y TUS Yr 1l 
114 Ni NANL ry Yt 1C FI CE F04c[ MOM-NT MOMkNT IoMENT M/1 1 1 

Li ILit ILi ILB.II ILB.IN (L i.I NI (PS I)P I 

I c 11 r I 
*1d 1 1TP 111.'8 4 .61 3661.69 6765.43 8500.51 93.59 93.59 

i)w eL IsrP 2 111.5v )2.61 3661. 6H 2675.83 3676.32 47.66 47.66 
1- 1 ifP t0?.? 1 I .03 LlS. 35 3661. 61 2675. 8 3676.'40 47.66 47.66 

7LL 0? SIkp ,.0? 4! t 1I.03 1O1.35 3661.61 249-.17 4 516.73 51.66 51.66 
1ll 62 S IP 60?.47 179.3? LL3.09 3661.59 2499.17 4516.74 51.66 51.66 

63 'irP oU2. 47 119.32 113.09 3661.59 7631.19 12620.83 124.06 124.06



1VI'P0 11 II0N PAGE h3 
V SJSV v IIjN 17.2, h/011 Ili; SYSfrtI: IMPEi'LL -, NOS 815/04/4. 1& 0.  

N-!:/kHIR PIPING. MO:3:L PP'IRLIM I4*l**FLRifH FLEX. I4CLlOV01D NO MISSING MASS** 

REFSPON1S SI CTUptim ANALYSIS '41). 1 (CO, X 1x SUPPORT F(IRCS AND D FORMATIONi 

SUIPP SUP;p StiPP 1 1R N RE SUL T R! SALT AXIS 
NA IE LilC'I IYPI. C.0E I YPi U0NI T TYPE X-AKIS Y-AXIS I-AXIS 

I SNL x FIC IL I GL L It. Ii 0.00 0.00 
UISP flNI GU'L .00) .000 .000 
11 W T I(L . . [:) G LPL 40 9 . 80.00 0.00 

"! (I T I ') ( A') I GL L . 000) .000) 

I I S NIFL Fl kc ILl GLPL 0.00 1U0.78 0.00 
! I . P (I 1I GL F . .0) .000 .000 

1M ' r (LI.IN I GLRL 0.00 531 . 81 0. 0P 

4Ill 4 (A 1 GLBL .000) .0003 .0000 

It I L NU 7 Fll r (LII GLIL 0.011 0.00 683.59 
)ISP (III GLUL .00) .000 .000 
'I'11iT ILl* N) GL it L 0.0) 0.00 11 q45. Aft 

til (A)11) GLtPL .3000 .000) .0003 

7 X 75 INL OFW (L i GL"L "69. U 0.00 0.00 
DISP (I1D GLIIL .0)) .000 .000 

Mt'F ( it .1I0) G-LPL 74 L h . 00.00 
PRiTA I 1t A') I GLPL .00)0 .0000 .0000 

17Y 77 S NGL Y F Ik : L 3I LO L .1)1) ?'-1. l 0.00 

FilC (ILl) G~LL 0.000 ? 6.04 0.000 
4 11'P 1I4 GLPL .000) .000 .oo 

li0M T (LI.til GL iL 0.0 0 1136.94 0. 00 

1)1lf I R J4) G~LL .003) .0003 .00) 

FIII! (L IN GLllL 0.00) C.00 12.98. ' 1) ) I)I GLBL .000.) .000) .000) 
(7 1i 11 SNCL I F 0I (L ' 1 G L 322; L .00 0.00 L40.9 

()I I 1 .4) CL If L *0') 1 C) o .001) 

MilI I . IN I GLIL (:.00 0.00 24404.59 
U0I (;210) GLdL .00) .000) .000) 

'>lt6 S S GL x 
rn.t L I G LitL 53 2.2 ?A .00 0.00 
I15 (If -) GLiL . 00 . 000 .000 

rI' (L I 1 G4 ,L 14L ?2011. 1i Q. 00 0. 00 
00)T J I( I L ) G L .0 3). 003 .001i 

FLD tL I (.L. iL .*JJ 179. 3 0.u0 
01 Iv 'i f .of)(00 .000



11II :LL AII ON PAGE 64 .  

SJPELPi * I l 1I.2, /01/ F; SYST 1: I iPE:LL - 'N S 85/04/24. 15.26.  

1 4C/Il2 PII' t. In L PR'ILIM II ***ELHiI FLVX. I4CLIDI[2 Nfl MISSING MASS** 

RE-SPr'6: SPr CrItlIM ANIALYiSl N'. 1 COC ), SUPPO[IRY FOVCLS A. D DEFORMATIONS (CONTD.) 

500P SUPllP 3;UIPP 91 RN V StIl T R SJL T A XI S 
N 1 1 LOCI TPI: clin I Y1 JAI I TYPE X-A X Y-AX[S I-AXIS 

I C ON T,). 1 
MOMT (LI.I1J) GLBhL 0.01) 7633.19 0.00 

RUT! ( A)) f;L UL .000) .0000 .0000 

(W'2 L GI:L 0.01*) 0.00 191.60 
)ISP 1 1.41 GL HL. .00) .000 .000 

M litiT ILit. NI GL6-L 0.00 0.00 1954.96 
I'll f I ( 1 GLIIL .000) .0003 .000) 

147 1'1 S GL I iCL 
FflkC (LI L lCL 52'. 51 

pOPV (LI GLIIL 372. 1L 0.00 372.31 
lISP (IN) LIICL .0 0 .000 .04L 

L4Y L A SN6L Y 
FUPC (LII GUAL C.O0 31Itl.29 0.00 
9131' (1IN GLtIL .02 .00D .029 

I! 1H 5 NGL I4CL 
'-(It, (LII LLICL 31o.? K) 
F(II!1 (Li GL BL 223.0) 0.00 2Z3.60 
'ISP (1I1 LJCL .000 .002 .095 

LY L SNGL Y, 
E(PIC (LII GLIII C.')' 12.04i 0.00 
)ISP Ii I GLIlL .171 .000 378 (.0 

4Y !P ' ShaL Y 
FUkC (L iI GLL ('15. b?.8I1 0.00 

I1I 1 14) GLRL . Ju I.000') .000 

30K II 5f~tL X 

F(IWC (LiI GLI-L 4t. I 16 71 0.00 . 0.00 
'I I (I 4) GL L .993 6(144 .00) 

311 it SNGL I 
C IL I I CL L .0) 0.10 7J9. 10 

) 1 I1I) GLL .014 4..1 . .L)00 

I (I.. I t LI'L 1 . 0.00 h.o.0



I iPEL L RA TI I PAGE 65 
5JPERPW 45IN S t17 1/01/E4 SYS TII I9PE.LL - NI0S 85/04/24. 15.26 

Y RC/ RH R P1 P I 4; MIlI I-L PR'!O JILFM II * ELIu 4 FLI K . IN CLUDE).C NOI MIS 51 NG M 4 SS* 0 

RESPi i j P- i T Ui. rom ANIALY i I S 41). I (')C X , SU0PPU. T FO0RCUS 4T) 1)1 FORM4A T IONS CONTD. I 

SU Sit, S I' SUPP' 01 P 1 R C: IJL I ' F S JL T fX I S 

N1I4 LJCI IYPL CI101 T Y: 11 IT TYP X-AX [S Y-AXIS I-AXIS 

(CI010).)3 

1I/ 47 S NGL I 
FtIIC (L I G LiL (.00 0.00 464.15 
)I15P I Ill 6 L'9L .0 0 .006 .000 

5,'Y i? SNWGL Y 
FOWC (L41 G LitL 0.00 1271.20 0.00 
oISP (1A) GLOL .013 .000 .000 

5 X 53 SWL X 

FI.1 :C (LA I GLHL 153R. I') 0.00 (1.00.  
1151P ( 14) GL 8L .000 .003 .000 

5 J3 53 S5NGL I 
F3LC (L.1 GLIL (.00 0.00 164.52 

1)ISP (' [ I GLUL .00) .003 .000 

JY N) CNGL Y 
F C1v: I L1) I GLCIL 0 5 7. 16 0.00 

I SP (14 G41 IL:L .004 .0OU .000 

fIY 71 SNGL Y 
1U.) (L ) GLUL 0.90 713.93 0.00 

)P (IAI CL'AL .031 .000 .000 

7t.? 71 SNGL Z 
INC ( Li I GLBL 0. W) 0.00 355. 92 

'IS" (Ill) GLbL .01 .000 .000 

r,



APFLL 5C.:)! 5 PAGE 66 
0u11:11'iP 1ir i.?, !oi/i)/K; SYSTI-11: IIPFELL - NOS 85042 L5.26. 00.0 

W N:/HV P11'! ; MIlit l- POIIAM II t tELI'II14 FLEX.* IA:CLUD ) NOl MISS5ING MASS** 

R: SPLI410 [P. rICf lI ANIALYil rs 11. Y PUSF 

PiSiLKS S-,T VAut (lU kliA IhLY1 C:JC'r 

t:.(01TAT'lI:4 iIPTI)-'S SM1'. I51I1PLE tXCITATifJ41 00 

l- SiLT S 3:l I rA14 I I IF T + AILCii I (40~ ANCHnkV IlK! EI1F iTS 

M,))E (.; It~TItipI (I'ritlN M cl, Cnc METHC~i)l 

AGCC- 'LFRiA I IJV C[11.-. (W)~ir ACCELLRIO 1 PO1INTS5) 
ACCULLArlUW4 CUIT- 1FF IGI OJ 

fii). OF tK' SUPPOTJ~ Li:1LS - ) 

X SPc CTPUJ4 Y SPEZT A~l 7 SPFCTRUM SCALE FACTII 

V, T L . 0T 

CQC (:IMIi'4Ml I UN Cj WFjI IF NO! SF



IIPLL 01f1N PAGE 67 
SP Rl I.!Sp I 17.2', S/01/V4; Sysf if: HI4PLL - WIS 85/0 /24. L5.26. W 

.RC/tDlP I'IPING MflilI-L PP114LFM Il***ELtilW FLEX. INCLUOL) NI) MISSING MASS** 

R=S 1'43: SP IcTiM'l ANALYSIS 1). 2 1 C'jCY , FIRCES AND MilENFT S IN LOCAL CO3RDINATES (11SC. 4EMB. ONLY) 

P IpJ sli' 1Cp AXIAL Y I XX YY . 1 

. 00UP Mml IIAMI FIAL: F INCE FORCE MIJIF 4T MU4ENT MOM4T 
LII ELi) (LIR (L'I.INI ILi .INI ILe.104 

lOP1 59 It,3 . 0) 19.)8 67.01J 0.00 1t)10. 20 q57.96 
1 1,6 1 19.09 f17.09 U.'10 .00 .30 

O 

O) 

r)



I1TL 1 J4 PAGE 68 
5 IP WS 17. , 5/01/!4; SYS1E: I'1PWLL - NUS W5/024. 15.26.  

'4iC/k'HP PIPIAG M'3a1L PRIWLEM I1**tELRU4 FLEX. I4CLUDE) NO MISSING MASS** 

R SPUN i SPCTVU1M ANALYSIS N. I I C3CY1 GL38AL DISPLACEI)NTS AT DISPLACEMENT OUTPUT POINTS 

r'Jl 1 ILP x Y I xx yy II 
NA. ? NJ. N AM[ V OISPL DISPL DI SPL R*JT4 ROTN kOT4 

fI I (I l ([N) I A)I (RAD) I F AD ) 

I 1 .009 .000 . 00 .)0 .00000 .00010 
S 15 ,000 .0: 0 .001 .00002 .0000L .00030 

3 6 ,.01.00 .00 .01 .90001 .00002 .00031 
I 7 .(.01 .00 .001 .00004 .00007 .00'02 

JA .(. ( 4 .002 .001 .00133 .00009 .00036 
' 1 .009 . 00 .001 .00001 .00011 .0001 

7 1? u -0 .002 .00 . 01010 .00015 000L7 

8 11 .00' .'ll .003 .00010 .00015 .00017 
S 12 .4q4 .001 .003 00010 .00015 .00016 

to 13 .00 7 .030 .005 .U00005 .00021 .00013 

1 21 .0 . OUN 000 . .00015 .00016 .000224 

11 19 .00 .034 .007 .00W)6 .000L6 .00024 

2') 23 U* Ji * 0'. .01 oI .00016) .00016 u O0o'.5 

1 17 .20 .000 .009 .001 T6 .00017 .00013 

15 11V . 2If .001 .)23 .00012 .00018 .COUL 

L1 19 .q .00L .027 . 00 1 )I .000L8 .00012 
17 7e ) 0. J .i0 02) . 0000) b .0002L .0009 

14 7 f i .000 .,)25 .00)') f .00021 .00022 
1'. ?3 . .011t 00)7 .00013 .00053 

2' 04 .42 .i0' .OLO 3 .40010 .00003 O.004 

zLI 7 .04 .1 . 003 .000 28 .00025 .00013 
S 75 .4 2f .041 .000 .032 0 .00035 .000)5 

13 77 . .0 0 . 000 .0010 .0000 .0I 

21 7] .C00 . .001 00 013 .00003 .00036 

23 1) .00 .0I .*003 .0'J1' .00003 .C0006 
la 74 .'s) .I00 .0103 .0!0018H .00001 .000]2 

-f 74 .60.0 .003 .000 . 00002 .(O005 

3-1 iz .(0, .901 .002 .00012 .00074 .000'11 
2 ' 7 .:2 .W9 .000 .90L 3 .00007 .0001 
S c7 .f.U . uLL .004 .P0016 .00008 .00024 

31 q .0 A . I 4 .015 .00L6 .00007 .00024 

3 24 1.1' .0 .001 .00023 .00013 .00019 
I41 07 .()O r) ,00 .10)13 .00015 .00010( 

3, ?7 .0 .1 .00 .01 132 .0 035 .00 0 

16 W .0 i .:, Z> .00C .0.1Q0/3 .00030 .00036 

J 2 7 W,9 . 0 .J10 . 0 1 1. .000Ll . (092 
3 1 1( . .1( .0002 1 .00057 

3. 43 ,4.I .01) .100 . j01 1 .*0054 .030( 

4 - 0 .1 .93 ,#n3 .1)1 " 0 .0U0314 .00077 
It 3 . 1 , fI .o1. .'11) 1 .0127 .0001 

41 ?(74 L41 .01 . 110 If*JOWI L 7 .00071 

'I .. .. 1) .0. . )'i.i1 .00121 .001 0 

'4i .r .10 .4" .. 0)l*411 t .0 1713 .00E10"



lIPE LL 0  I4 TI IN PAGE 09 
5JP I VIj'f' RS I5IN 17.? s/01/14 ; SYST4M: liPFLL - NOS 85/04/24. 15.2 

!4RCfPIR PIPIN"; M1DJUIL PR)BLEM I 1#R:Load FAX. I 4CLU0D) NI) MISSING MSS** 

R SP01'i: SPEC(IUM ANILYSIS NO. ! (C JC Y GLaBAL IJISPLACMENTS AT )ISPLAEiENT OUTPUT PrINTS I CLINT).) 

0 k1 I I IPA I;CVl x Y 1XX YY 11 
NA 1 NO. NA E IMSPL DI S'L I SPL RtT OT P UT4 

(I I (11) ' A ) IRADI (PAO) 

(CO T).) 
I cUl4 T I.) 

qh 37 .174 .1?' .50 17 .00017 .00064 .00195 

A1. 34 .174 .20 .011 .0,11016 .00056 .00231 
4) 39 .11 .151 .024 .00010 .00052 .01,202 
49 4 .1 .12,5 .026 . ) onf67 .00041 .03196 

91 41 .1L , .7 1 019 00058 . 0)035 .001?2 

5 1 4/ ? . 7 .. .013 . e04t .0 )0028 .0131 
S / 43 . .013 , t? .0002 .00038 .00152 

) 4f .445 .01? .110 . 00 03Q .00036 .00145 
t" It . .3, .007 .00)9 .00036 .00034 . 0: 139 

5, '40 1 1.021 .004 . 006 000?1 .00150 . (000 6 

5.) 47 .0 .00', .00U .00014 .00047 .C052 
57 oP .017 .004 .004 .00fi4 .00045 .00022 

P 4 .2 . 004 .004 .000' 3 .00042 . 000)3 
,o '0 , l .004 .002 .037 .00040 .000)7 

5U 51 .CL .2 0L .000 .0)012 .00029 .0o)8 
'1 57 .1V001 .03) .000 .00011 .00027 .000)8 

(U 53 .P'6') .J03 .00)0 .00)5 .00017 .00037 
bi 54 e4 .0114 * (0it *00031 *00005 .00037 

09 *.004 .103 .000 .0)005 .00003 . 00006 

j " h . 0 )0 .000 . 00010 .00006 . 000)6 

I 1 .0L .002 .00C .00011 .00007 .00036 
I7 It0 .004 .001 .003l '7 .00000 .(0032 

I .q C . 004 .001 .0006 .00000 .00032 

.. 1, . *.004 .001 . (0036 .00000 . 00032 

7)9 1 (P)0 .00) ,0 , 3) .n000U .000)4 

(1 .0 .03*1 .0 .' 000? . 00000 .00)3 

1 '1 .00.) , .000 .'00) .00000 .00030 

4 1 Isc .  
1I.:: 

U 

73 bi *.0) .004 *002 *000)6 .00000 .L00002 o



11PL fiNI~r4 PAGE 70 
5JPERP I-tSi0N 1.2 6/11/4 SYSTEM: lIPELL .1NS 05/01#/24. 15.2b. .  

NC/rR PIPIN; M I1L PFIOLI:M Il***ELRllW4 FLUX. I'4CLUDE) Nr MISSING MASS**1 

RESPO'JS SP CTPIliM ANALYSIS '40. . (CACY, AR51IJLUIE GLOBAL ACCELFRArIONS (MULTIPLES OF GPAVITYI 

P II if X Y 7X-1 X-Y-1 0 
A 1 ACCIL ACCEL ACC PL ACCEL ACCEL 

' 0 17 .0 1030 . 170 
.0 2 .17) .1 .010 170 

0 .00' .110 .011 .11 .11) 

7 .tUN .170 .1th .017 .L71 

* .032? .171 .116 .031 .L15 
4 .o1 .173 .0t6 .64 .*1i 

10 .0):) .171 .),6 .071 .15 

L1 .(. 3 . 170 . ) 32 .071 .1 4 
1 .o:) .110 .036 .010 .L1.  

13 .05/ .179 .J45 .05C .113 
L .04 7 .170 .J47 .067 .1 3 

1 5 .04 4 .170 5 S3 .06 .1) 
t .040 .170 .057 .014 .115 

17 01 .170 .1N2 .051 .L4' 

th 11) .170 L4 .156 . 3') 
1) .114 * 170 .125 .113 . t 2 
2) .111 .171 .120 .1 9 .2',4 

?I .11) .1lo .115 .155 .237 
27 .1 .?9 , o50 . ?" 7 

e. .10 .270 .01 .130 . 30j 
24 .103 *27t .100 .111 .30) 

25.941' .278 .002 .0) 2? 

17 .000 .. 170 .000 .0001' .11 

76 .Out .1/9 .041 .031 .111 

75 .0u .217 .075 .015 .210 
7' .00l1 .230 .041 .001 .44 

Su00u1 .110 .0Oh *(JhC .210 
12 *Iu .13 7 1 ? .02U I d 15 

1L .002 .170 .000 .002 .171 

7 .01)2 .201 .4 .0? 1 203 
.002 .201 J 0 6 25 .21.) 

a,' .00 ./60 .00 .035 .1 

5 *04, .27 .142 .0 .2.1 

.1L .21 .. )01 .117 .1.1 

27 .1 3 .0 .001 .136.  
21 .12/ .?L2 .01 .122 

2 * .oso .7 .1110 .0 1.74 
t.oul .1 )7 .1.100 .0) C L)7 

2 -. ul .23 .00 . 7 A73 

- .13t .'.0 .U'10 .LIL . 4'th 

1' .323 .07 .)A .323 .) 3 
PI * '. I 1 530 .0)1 .1 .3) 

.'' .J7 . ''92 .3'7.? 

* ~~~ ~ 1 33IS19 )



I '411 LLIr1 PAGE 71 
5sJP PIW KI:DI11 11.2, SVJL/ 94; SYST:i: lIP LL - NOS 85/04/24. 15.26b S 

: 1/ R PI PI 111 MIJ: L P R TtLEM I l*P**Li d FLF x. I NCLUDI[ ) NO MIS SI NG MAS SS* + 

R- SPNN- P 1CfIVM ANALYlS I SJ l. 2 I CJCY I, AHS MIUT GLOIAL ACCLLATIONS I 0ULT IPLE S OF GRAVITY I ICl4TO.I 

PI' T Y y X-1 X-Y-1 
:A I- ACCFL A CCEL ACCL ACCEL ACCFL 

f.124 .3 7 .117 .345 51 

41 .?70 . 1id .11 .74V 1 .136 

4 .,?10i .221 .. 7F . 24 . 3L5 
44 .18 .?15 .071 .?D? .75 

IS *.1 .207 ." l' .141 .2 ) 
() . ') .207 .'.97 .101 .2 ), 

47 .00 .200 .30 0. .?O*0 
;1 .000 .705 .52 .0s4 . 22 

4'0 .090 .09n .f 117 . 236 
5o .0J3 .24 .051 1 Ob.230 

1. .064 .176 .000 .()114 L L 7 

S.04:, .110 .000 .(4h .L76 

C3 .04) .1JE .f-0 .000 . L46 
S2 .219 

4 .L) .0 1 .(,24 . 20) 
36 .013 .170 .001 .013 - .170 

51 .001 .111 .102 .031 . 11 
uOL . 36 .)9 '009 .?6b 

>7 .002 .234 .o12 .012 .214 
00 .00? .2) .013 .014 . () 
"1 .002 .139 .013 .013 14 
'Z .001 .174 .r)d .0)5 .174 

)3 .Ooo . L. .( 0 .WU' P 17) 
it.0114 .? .IA.1 .009 .7?49q 

O) 

O~ 

-)O 

o



11"itLL C- DI PAGE 72 
Sjp RP Pt 1it 17.?, ,/01/84; SYSTEM: 14PLLL - NOS 85104/24. 15.26.00 

NRC/RHR PIPVI4; M131L PJIILLM IJ***CLU4 FLEX. INCLUDL) NO MISSING MASS** 

RESPfl'd50 SP CTUM ANALYSIS 11l. 2 (CJCYI. F JRCES, MU1M1NTS AD STRFSSFS ALONG PIPE RUNS 

S.I 5IP ICP L MP AXIAL y f TORS YY 11 
NAME NO. NAMK IYP. )R FOlrF FO0CE MOMNT MOMENT 13MENT Mill Iil 

(LD il HI (LA11-.IN1 (L-8.IN) I(L 3 .INI (PS II I t (P i1 

L I 1St1P ?3.10 15.56 81.88 1805.77 5022.77 438.99 113.83 113.83 
2L 5 STPP 23.11 1.f, d3.88 L805.77 843.65 1055.15 48.03 48.03 

2K 5 fT1! 21.14 15.47 1t.666 1805.77 p43.65 1365.15 134.57 134.57 
3L 5TWP ?3.14 19.47 3IL.66 1805.77 637.93 1123.35 132.21 132.21 
iR 6 '1itL 73.1 I4 31.13 L5.46 1805.77 L123.35 637.93 132.21 32Z.75 
I 7 IiLt' L1.13 21.1 F 1 .it 1299.83 1636.79 621.18 129.84 316.97 

7 STqP 79.'? 23.0 15.26 1299.03 1636.79 621.18 129.84 129.84 
SL i) 3Pp 71.?2 23.0 15. 1299.83 1056.10 553.03 105.22 105.22 
- hi SfT'P 76.43 .21.47 12.?3 1299.83 1056.10 563.03 105.22 105.22 
L ST'P 76.3 21.47 12.83 1?99.83 817.73 1521.40 128.73 128.73 

11 FL I 74. 1. 17.77 19. 12 1299.83 722.01 1569.11 128.73 314.24 
1. 10 rCL It 17.?7 74.44 L .12 912.48 1480.I7 1367.38 131.75 321.63 

IR 13 SIkP 1Q. 37 14.79 13.09 912.48 1367.38 1430.87 131.75 131.75 
a.. II Str P 1'). 37 1.79 7 3.09 912.48 1359.54 1552.07 L34.35 134.35 
*R 11 STkP 20.1. 19.41 71.49 912.48 1359.54 1552.07 134.35 134.35 
*)L 12 ST PP 20.LA L9.41 71.4y 912.46 1411.48 16)2.37 138.28 138.28 
9W 12 3LLA 71..? 7 Il.-1 7L. 4 912.43 1411.48 1602.37 138.28 337.56 

1)0L 13 EL 70.50 20.41 IL.46 601.92 1854.07 1697.28 153.91 375.72 
10R 13 Stp 1".51) 21.7V 70.05 601.92 1854.07 167.28 153.91 153.91 
I t If SrP 20.50 21.78 70.05 601.92 2060.4.8 1725. 33 164.00 164.00 
I LL 14 STRIP 1416. '0 58.21 32.i(9 601.92 2060.48 1725.33 164.00 164.00 
12L 15 STIlP 1976.20 58.? 52.9 601.92 1904.96 1341.87 143.11 143.31 
LN il VALv 176. 11 56.08 46.44 601.92 1904.96 1341.87 NIA 

1i 16 VALV I4 7l.11 5 .6. 0 h V).44 601.92 1831.39 1112.44 NIA 

LJ. 17 VALVI L70.11 51.50 11.35 601.42 1742.84 W71.08 N/A 

14L LI S TP 14 . 1 47.46 10.32 601.42 1742.84 471.08 124.10 124. 10 
1,3L 1t SiTRP I415. 3 3 8.04 11.50 601.92 2119.44 4211.59 285.68 285.68 
1st 18 frPVI 1475.24 101.54 In.33 601.92 2119.44 4261.59 285.68 285.68 
1L 19 ST Pf' 1475.24 101.54 J5.33 601.92 1791.68 4731.76 306.18 306.1 
Iot 1) 0 L i. 1 .s L7.t 104.39 17.00 601.92 1791.68 471.76 306.18 747.43 
I7L ZJ 1 lELA 1o'.. I, 1475.0f f 1. 00 137S. 31 497.67 12425.55 745.03 L818. 71 
1. 20 ST l 10. 147.. (13 318. 68 1375.31 497.67 12425.55 745.03 145.03 
la. 1 5rP LON.15 1474.03 J1.1 1175.31 541.06 18679.12 1115.79 1115.79 
114 21 T,11 LU?.77 27.1 15 44.1') 1375.31 941.36 18619.12 1115.79 1L5.77 
L) 22 STrQ 125.64 263.4. 5?. 63 1375.31 9052.03 32)9.87 321.76 321.78 
L 21 '1 L) 1) II. 16 55.37 24).46 L375.31 3299.87 40i2.03 121.78 785.50 
20' Z3 ;0-1A 104.34 11. 17 24 1.40, 2592.41 5100.72 4572.?'4 436.14 1064.68 
2 

4 tiL- I L .95 241.33 L)3.61 2392.41 4572.24 5 10.72 436.14 1064.68 
2 /A L 21 1.1 11 ",4. 1). 7 5312.56 2930.2H 7142.70 585.76 1429.90 
212 2'. "K. Il0.? < 1,4 .14 59.47 531.5 3923.94 7438.83 585.76 535.76.  
2. 25 \T1 2T8.' 14 14 J 1. 7 53L?. . 2079.92 93i4.42 652.98 652.98



'.110 AGE 73 

SJI RPIW 4 SIIII ., L/Pn; 5YSTr. 1: 11PELL - NUS 8504/24. 15.26.  

4-<C/4HP PIPING M')DLL PR.J'LLM I*1+ELHUd FLFX. INCLtJOLL) NO MISSING MASS*# 

RESPONSE SP[CrHIM ANLYSIs NO. 2 (c0000, . P rCES, MfmlENTS A4O STRF:SsrS ALONG PIPF RUNS ICU4TD.) 

1.1 j si1P 0CP CImP AXIAL Y - To S YY 7l 
NAlF NOl. N1AMV TYF: F Il CF: FOiRCF FOCE MOMENT MOMNT MII MENT m/2 1/1 

I LD IV 8) 1LB) I L 1I ILIB. IN) (L A.INI IP S ) I( IP Il 

? 77 Sri 290.4i1 1113.79 80.89 3075.16 6167.29 14598.51 343.12 343.12 

2'If. 7b S IP 2'40,.3 1 183.7 10.89 3076.Ib 1796.56 4411.90 120.52 LO.52 

?4 76 3T PP 29.74 1t,6.13 4 .06 3076.16 1796.56 411L1.98 120.52 120.52 

75 SfPP 290. 74 111. 13 It.0t 3076.16 2416.80 513.92 118.12 138.12 

2 VI "f:- 2/ W .- 1 116.25. 4. .7 3076.116 2916.80 5198.92 138.12 138.12 

a 79 SI P P ?'Ul.5 1 11.71,5 41.I1,7 307b. L, 4560.83 1116.57 263.81 263.81 

7 1. 17 if P 21.3. 100 .Lo3 52.9 3076. 16 4560.83 11126.57 253.81 263.81 

27L 73 S5l' 210.1' 100.93 2.69 3076.16 5614.96 13134.55 321.50 321.50 

274 77 S'k 10.10 1101.64 b4.71 3016.16 5614.96 13794.55 321.50 321.50 

Ls 2 STPP ?(0.10 104.6'4 f4. 71 3076.16 6965.22 15953.53 375.72 375.72 
I 7 ST R1 289.11 117.55 71.?9 3076.16 6965.22 15953.53 375.72 315.72 

??L 7L STOP I1.4.33 117.55 71.29 3076.16 8803.74 18471.28 439.79 939.79 

2) 71 ST i 2.1P.45 305.97 330.1.1 3076.16 8803.74 18411.28 439.79 439.79 

119 L 70 WP s19. 195 305.97 330.L1 3076.16 8605.32 4612. 1'4 217.57 217.5r 
3j: 7) STRP 21'9.16 283.79 327.5? 3076.16 8605.32 4512.14 217.57 217.57 
3 1L 69 STrP ) 740. 1, 283.79 327.52 3076.16 10516.92 3)20.33 247.35 247. 5 

3 t- 69 dt!:L H ?4" .19 390.31 1.3?41 3076.16 9719.70 56L2.66 247.35 669.73 

32' 6 rIs LR I I". 11 2Ito. 99 LI..6.4 H 11999.09 4241.88 7149.87 316.70 857.50 
J2' h8 1iELi .377.43 151.41 23R.',4 11999.U9 7749.87 4241.88 316. 70 857.50 

33L 67 '1E L 3.P5..) 244.14 2118.64 7769.88 9400.55 4453.44 269.81 730.53 
13K 61 SrkP 325."'I 199. 110 2 1.71 7?69.8 9400.55 4453.44 269.81 269.81 
34L 25 STPp 3.5. J'4 199. P0 215.71 7269.84 9733.54 11353.71 353.42 353.42 
344 25 ifrPI 71.2 337.56 216.47 128P86.73 1514.97 10238.91 385.17 385.17 
OL 26 STP 271.9 337.!6 27.47 1?886.73 17443.8 25614.10 714.32 714.32 
Jj': 25 Sk'P 271.610 19(0. 57 236.97 12886.73 17443.88 25614.10 714.32 714.32 

1,. 27 STRIP 27).r l 29u.57 236.97 1?8116.73 32054.8B 42236.51 1159.77 1159.17 
304 27 s ruy 271.!6 279.90 112.26 128386.73 32054.86 42236.51 1159.77 1159.77 

3 V- d ST P 27 '.I 279.')0 L4 ?.2t 12 '816. 73 43443.81 561r7.34 1537.34 1537.34 
.17 2L ? sri 272. 03 284.79 1 3.61 1'88. 71 43443.1 563f7.34 1537.34 1537.34 
3ilL S0 srlT 272.J3 2R4.79 1'L..n7 1286.73 52082.74 7041.85 1882.69 1882.69 
3'1 21 Pp 272.1!) 531. PP L2.57 12896.73 52082.74 70411.85 1882.69 1882.69 

h.H 30 STP 7 7/2.10 533. P3 L2.57 11 86.73 56P19.85 49554.02 1625.65 1625.65 
392 310 i rTRv 772.11 511.1. 410.62 128186.73 56811.85 49354.02 1625.65 1625.65 
/I, 1L fr'p 272.11 511.t:1 II19.o2 1?3r 6.73 4629A.36 38710.90 1311.60 13L1.60 

j0 1 31 rtoP 116. 7 471.04 1'7). 1) 128116.73 46298.36 33O 110.90 1311.60 1311.60 
'p1!.T T) 1f@ thi..'? 471.(L '71.16 12P80.73 23190.147 16978.32 669.50 669.56 

i., 3,' irIr I16 .L- 3-8. 0 417.11 12 4 46.73 23196.47 16478.32 669.56 669.56 
'I ': 33t 1 1: 1 t1.1 9 3(,1.'0 417.11 1289t6.73 3816.51 7243.74 324.50 324.50 
42: 33 F Q P . 1;. 14 I. I 1 1,4.89 1 4886.13 31)1 .51 72'e3.74 324.50 324.50 
iL. 3 srIfP 11.?4 231.11 2. 39 12198.73 13H0 j.47 13151.39 497.78 497.7H 

I.1< 3 ST>P 1,.31 19.74 2.8 l"c.. 73 13115.47 13851.34 497.78 497.78 
4'.. 36 :rS l'P 11".91 14'174 ? if.3) IIAI,.73 1l.0 1.0? 145)5.53 536.72 536.12 
'.U 1 I. L:' II". 111 14!,.2? ?17.i3 12i I 66.173 16081.02 14595.53 536.72 1904.28 
" 3. 1, 1:Li 1'.2? li.'" 2L7.8 11P517.7? 15322.52 157'47.23 610.72 Z166.80 
4, .1 .i," . I 7'.71 LL1.30 1r.517.22 15747.23 153?2.52 610.72 1653.58 

. 37 i.LR ' 7 I I. LLO.00 1'915.'10 11414.69 16470.75 624.47 .1690.81 

()



IVP-LL ' 11t. PAGE 74 s1PF Li jki 17.', /')1/ 4; Sy';Tri: 1IPLLL - NOS 5 

N/RP PIPIG M.11OdL PWIlILUM If **FL004 FLFX. INCLUDFD Ni MISSING MASS** 

RESPOI15: SPECTfUM ANkLYsIS 4i. ? (ICOCY). FORCES, MlMINTS A40 STRESSES ALONG PIPE RUNS (CO4TD.) 

01I iliP ITP CIMP AX I AL Y 1 TUAS yr 1l 
NA I Nil. NAMh: if Pi HIR8., FflQCF FO'CF MOMENT MOMtT ItMfiNT N/l I /I 

(LII * Lh) ILO) (L6.INI (LB.IN) (L3.INI (PSI) (P511 

C50 37 STRP 173.96 30(,.62 92.94 16985.58 17419.b9 16470.75 624.47 624.47 
I 3B1 Sr P 113. 90 301).f2 97.94 16985.58 15694.81 11873.511 552.53 552.53 
1 li 3. srpP 729.43 384.29 75.94 169d5.58 15694.81 11873.54 552.53 552.53 

46L 34 STrP 229.49 384.29 75.94 16985.53 14723.76 14174.41 51Z.90 572.90 
q4 39 4511 27.I'0 416.I A j.21 16985. 58 1i723.76 14474.41 572.90 1551.17 
9- 4 1) 1IELl 197.0 302.15 '13.21 27t44t. 71 63t7.25 17121.32 598.68 1621.00 
4 4J STP1 11.06 376. 43 (49. 37 21441.71 6367.25 17L21.37 590.68 596.b8 
)OL 41 STRP 421. m 376.43 1.37 21441.71 7896.00 22850.04 686.83 686.81 
5.4 41 srpp 4iti.f 458.'6 1.78 21441. 71 7896.00 22050.84 686.83 686.83 
51. 42 SiRP 4>8.'3 458.66 11.78 21441.71 9536.50 35619.65 906.60 90b.bo 

I 4 4 l--L1. 4Hi4.81 ?24.7H 445.96 21441.71 31605.54 1844.58 906.60 2451.70 
4. '3 3tLo '133.71 312.13 445.90 35377.19 19952.86 19806.11 960.43 2600.46 

524 43 STPp 441.L' 39'..5h 4JO. 6 35377.19 24585.91 13635.67 960.43 960.43 
5 3 44 STr-vP 441. 1a 394.51 430. it 35377.19 2b4A95.?5 18?46.54 1016.31 1016.31 

i. 44 SFR k?9.01 401.09 '15.33 35377.19 26495.25 18246.54 1016.31 101b.31 
5- STP 44 9.j7 401.09 415.33 35377.19 28731.50 22213.97 1077.59 1077.59 

,4- 1 :IF tLI1, 4,7.(15 406. 3u 427. 30 35377.19 2873L.50 ?2213.97 1077.59 Z917.68 
11 EI LELii "21.2 320. 427. 36 5 360. 31 148325.87 25735.33 1169.30 3165. 9) 

514 6 3f 1P 533.92 544.27 111.,1 5380. 31 16306.93 5?266.45 1169.30 1169.30 
5 A 56p11 533. 12 544.27 111.51 5380.31 1q712.81 64215.42 1e32.65 1432.65 
5s 7 s T pt' 556.86 399.12 130.29 5380.3L 19772.81 64215.42 143Z.65 1432.65 
57 41 ST P 536.'1 399.12 110.29 5383.31 14844.29 45180.71 1029.27 1029.21 
jlq 410 STPP 5I5. I2 415.37 124.55 5380.31 1I844.29 45710.71 1029.27 1029.27 
5.L 49 SI P 515.I2 415.37 124.55 53f0.31 1(1496.08 26568.96 617.04 611.84 

IdL 4' ST 61'. ;10 437.70 120.76 5380.31 10496.03 265'8.96 617.84 617.84 
S T STVP (,16. 34 437. 76 12O.76 5380. 31 6997.49 6403.55 231.78 231.78 

5' ' 4 . LA f. 5j 120. R6 455.27 5390. 31 6403.55 6997.49 231.78 b27. 56 
'0. ' 1 L3 L u0.o1, 642.55 455.2?1 2484.45 11)71.99 6L0.35 274.73 743.86 
60) 51 STI1I' 120.8 7 64R.3 F ',1.40 2484.45 11071.99 6L90.35 274.73 214.73 

52 z TPI 1) .o, I9,'.9. 3 6 4fL.4 b 2484.45 .16163.82 13723.76 453.76 453.16 
14 '3? STAiP 11.31 122.57 4,6.91 2484.45 161f3.82 13723. 76 453.76 453.76 

6 7 53 ST 0' 120.81 122.57 "'.6. 91 2484.45 32496.78 13L45.07 1b. 93 746.93 
o21 -3 sTr 11.9t 105. Il 2 2.29 2414.45 32490.78 13145.07 746.93 746.93 
f I. 51f STRP1 11. -I', 105.19 2 2.2I 2464.45 . 23063.04 123)3.01 564.06 5$4.06 

H 3, S TEP vp LL.1 '94.92 2-5.11 2484.45 23063.04 12173.01 564.06 564.06 
o". - S r'' II2.13 94. 2 5.31 2484.45 13519.00 120)4.17 3d9.13 389.13 

t) b 'i1 TIp L1/.52 100. ( -'. 65 24134.45 13519.00 12)4.17 389.13 339.13 
l . so ST rPi 112.52 10I1. 61 ad. 6'i 2484.45 3 64. 01 11001.94 253.4 253.44 
O' b ';1 Tr!! 112. in '5)0. 9 y 1.f-7 1.34.45 3868.81 110)1.94 253.4' 253.44 
6  

L 11 Sf '?P 1L2. to 55'.90 e. ).37 24i34. 15 465.74 3)12.118 84.57 84.57 
1 ? 17 1 L..1I 27o.33 "It.Ill 2 A34.45 3072. 413 455.74 94.51 228.98 
it 'I IEL3 2/?).'1 87.f7 JI4.k:4 5756.0L 81 3

h6
5  

3156.43 22l.52 613.32 
/4 u: V1 .1 23. 3. 39'..70 12.-' ?783.54 3756.413 1L25.40 Nt A 

VI ' A VAI.V ??4. 3ti.74 k1.1. 7 7A3.4 3615.75 131)31.71 N/A 
'I. I' 2 q I 734o.1(, 3 10.3.P5 136I0.01 N/ A 

624.47 624.4



I ~IV :L 10 PAGE 75 
I iP R 11 p 17.2, 5/01/4; S YST1: T 1'LL - NIS 85/0424. 15.26.  

NC/RitR PlPING; MIl0FL PJALEM lItt**tLJt FLEX. I'4CLUOF) NO MISSING MASS,* 

RFSPWIJA'i SPtCTUF ANALYSIS '11. ? (COCYD. F3RCFS, MJMENTS A41) STRESSES ALUNG PIPE RUNS ICO4TO.) 

Rij I S P 1 CP COM 0 pIX IA L Y T Fl RS Y Y I 
NA'4- NO. I AMEI TYP FOPCE FORc FORCE M O:N T MOMENT -lMFNT 4/1 14/1 

(Lil (LPI ILBI ILR.IN) (L13.INI (Li.IN! (PSII (P51 

Pi1 42 

St. v 0 ST RP 140.66 190.105 42.04 7314. If 3103.55 13618.06 128.97 128.97 
Ik)L 6 1 S P 0.,)1  L00.(15 42.44 73F4.16 1199.10 4335.40 72.71 72.71 
70: t. 5I s 20 0.712 c,7 ?. 0 fit7. 84 7384. C,3 1199.10 4835.61 72. 71 72. 71 
71! 0 ifrP ?8..1 277?.80 47. 4 7334 .03 1138.98 7)i1. 4t 89.07 89.07 

Il L? STi r ?i0. 75 301.63 5,).30 7384.00 1138.98 7)51.48 89.07 89.0? 
7 63 ST!P 780.75 301.63 51.3u 7384 .00 3420.64 21950.67 191.10 191.10



11P ELL l% IIN PAGE 76 
SJPERI r SI N 1M./, /01 /84; SYS T1: 1 1P!:LL - NIS 85/04/24. 15.26.  

NC/ 'iR PI PIN; MIldKL P JilILFM I IoteELfQ), FLFX. I CLUDE) NO MISS ING MASS** 

RFSPJI'1 SP.CTHJIf' ANALYSIS 4O. I CO Y II S1IPPORT FORCES A I DI)) FI)<tTI0NS 

SUPP SU1P11 SUPP 01 RP M kIL I RL SALT AXIS 
N %.1 L )i4 1 YPI, C-!'). TYPE VN IT TYP1 X-AXIS Y-AXIS I-AXIS 

LX L S NGL x 
FUz.C (LiI GLHL 1 5. 50 0.00 0.00 

3S1 ( '41 GUIL .00) .000 .000 
(L,; T.(LA.I(;LGLBL 5022.,77 V.0 00 

L!Tn (tAU) GLBL .000) .0000 *0000 

LY I t'GL Y FP C (LAI GLRL .00 3.19 0.00 
01P 1 I 1 GL:'L .000 .000 .000 

MI'. T (L3.IN) GLL .00 LI .77 0.00 
401 (0I GLL .00) .0003 .0003 

LZ 1 SNGL 1 

FOKC (LU GLPL 0.00 0.00 83.86 
r)SP (I I l' .00) .000 .000 

iFt T ILII. [4) GLBL I'.)0 0.00 438.99 
IT I )T (4)1 GLBL 001) .0002 .0000 

17 7FC L GLRL 290.11 0.00 0.00 

s (1I I GLL .000- .000 .000 

MOMT ([1 .1N) GULL 3076. Lo 0.00 0.00 
RIIT? I A I GL0L .0.).) .0000 .0000 

7IY 71 SNL Y FO'C (LI) GLRL 0.00 1d3.79 0.00 
')ISP )I 1 1 GLiL 0 *000 *001) 

MI:4 I (Ll. IN) GL 1L 0.) 0o 7. 2 '1 0.00 
4T 4 1 1 GLHL .000) .0U0Y .0003 

111 11 '(L z 
FOc IL3 GLIL 0.00 . 0.00 80.89 

015P 1I 43 G1IL 0 0.0 000 *000 

Ti (L I ('3 GLL 0.00 0.00 14'48.51 

IT4 (:, I) GULL .00 1 .0003 .0000 

IX I SWIL. X (1- (LI GLL 2j7. 1 0.0L1 . 0.00 
IS" (1 LL .*00 .0 Ou) .001 

1IPT IL I.1 'J '.L9L 414 ' I.i'0 0.00 

I' I I .L"L .)it .000j .001) 

I' LR I GL 11L 9. 0 3 1.6 3 0.(,0, 
1 11( 1 I3 G L L *0) .000 00



000 11PELL C Ill!IN PAGE 77 

SJPE'IPI 1511;' Lt.'. 6/d1/14; SYSTE<M: IMPELL - NFIS 6/42.1.6 

NRC I/RR PIPING Ml!)in-*L PRORLEM II***FLBilW FLEX. ICLODF) NO MISSING M4SS** 

RESPINi- SPICTvUm ANALYSIS I0. 2 (ClACY I , SUPPIIRT FOiCFS V10 0LFrMATIONS (C14TD. I 

SiPP SUP SPP D I RN4 R". SIL T R SULT AXIS 
NA 1 . LhlL I I YP C.1fJl TYP i UNIT YP1 ' . X-AX IS Y-AXIS I-AXIS 

6 I0Jr1 Y 

Mill' f I(L .I NI GIL HL V. 00 3420(. 61 0.00 
1RA ('A )) GIlL .010) .0003 .0003 

Il 1 3 SNG;L I 
FiORC (LII GLHL 0.0) 0.00 65.2 4 

)15P (1 41 GLL .000 .000 .000 
milff (L' .INI GI4L 0.00. 0.00 22764.81 

ROTr (RA)I GLRL .001) .000) .0003 

1'l IX L. S KGL INCL 
D Vl 1; ( L I LOIt L 961. 11 
E(IVC ILII GLGOL V.1. LO 0.00 68.10 
(ISP (14) LIlCL .000 .000 .00d 

1ItY I'. 5t'GL Y 
F kc (LI I GLItL 0.00 140b. 77 * 0.00 

1ISP (I'll GLIL 006 .000 .006 

I l.I II SNGL INCL 
FtlLC (LII L.CL 97.it 4) 
F R Pp (,1LAIl GLI L 08.1 0.00f 48. 92.  
)ISP 11N) LIICL .00) .001 .037 

2 1Y I L 'ML Y O 
F i1c (LI GLNL 0. 0) 1 7'.f 21 0.00 
IISP (14) GIL L .90?14. .000 .025 

)Y ?4 SNGL Y 
HI (C (L I GLL ).00 7"5.i5 0.00 

15" (I1 GLIIL . .100) .000 

(IX 31 S'EGL X 

FO 4' L I GLRL o,7. Iti 0.00 0.00 
I P (1' 1 GLIL .00 .041 .000 

lit it SGL 1 
c (LI GLL c.00 0.)0 353.82 

I10 I (41 ULoIL .120 .0/1 000 

0 
F;w C ( Li I L -L )4.> 0.00 0.06 

IISPI (I Ill L L. 0 .004 .000



u 7.2. 5/01/elt; SYsrf4: 1'4P LL - NIS PG 4/E 15.26. @ 

<C/PlR PtI ' MIlil-L 'q4JL E M lI te +ELtli0 FLLX. INCLil) NIl 11 MISSING MASS** .  

RFSPil. i SPE:CIj[uli4 ANALYSIS Nil. ) ( r)CY1, SUPPORT FORkCfS 44) DEFORMATIUNS (CONTD. I 

sulp' SOP SUiPP I1 RN RISULT Ri. SLT AXIS 

WAIL LIJC4 TYPL GOO: TyPl UNIT TYPE X-AX[S Y-4xIS Z-4XIS .  

(CI04 T.) I 

7 S t: (LII GLPL 1. 0 0.00 220 .32 
.h1P IA ) GLi L .000 .004 .000 

MY S2 SGL Y 
F I C (LI I GLBL C.00 017.h7 0.00 

JIP (IN GLBL .003 .000 .000 

X I SI:GL X 
F0,c I L11 GLL 7?b.? 0.00 0.00 

ISP (1: 1 61tRnL .11000 .003 .000 

5 1 I NGL Z 

Fi C IL I GLRL [.0 o 0.00 97.29 
lISP (141 GL L .003 .003 .000 

Y S NL Y 
F('iO C (LlI GLRL D .0oJ 141.00 0.00 

ISP v N) GL[AL .102 .009 .000 13 

7LY 7I. "NGL Y 
F IWC (LI G LPiL 0.0) 314.30 (.00 

)lP (1 L) LIPL .000 .000 .000 

it! I L SIHGL ) 
FOL ( L I GLIHL .00 0.00 379.23 

I I S ( 41 ILtAL .000 .000 .000



I I ILL C I S N14i PAGE 79 
SJP~PPU l 1.I?#~ 54/104; SYSlf~li: IMP LL- - NOIS 05I//2. 15.26.DO0 

WiCI R14P. P I P IG ti'lihL PRPILE-M I Ip '*FLHlW F~tX K. 'CLUII NO) MISSING M&SS*t 

RPSVIIASi- SPIClikM ANALYS IS '11). 1 kESPO.SI

IIIi~l.S ~rNAMI. (I 'IF-RTI'1 ON:Lf) CJLI 

VXCITATIJA 4 ITION 3Ml''. ISIMPLE IKCITTli]JNI 

R S)LT S ii: T [AM!: (ItN'4!T I (INC0 I Nl ANCAOR M:iVEMl:"IT ) 

M[Ifif 14' 1dS Ii'TIIN NOMMl (4nf CIIRRf C T I 0,AI 

'III)I CI1+ I 14A I ION OiP T I ON mc jic (CQ M r T ij ) 

:%CCI 2L: Rt~ IlS COWl - (1I ACCELFRATInN POINTS1 
AI:Ct:Lh.flAT11121 (LUT-IFF (I A=0.1 

Rif"SIiNSE .PLCIPA 

A St' -C~IQLh Y SPF CTkkhjl I SPL CTP.UII SCALEJ FACTOR 

(;() (2A0tlIII AT ION C43F. WHITrr N015SI-



j4j L L Ct1 q PAGE 800 
1s lbW .N 17.', lOL/1 4; SYST-1: I'IP LL - NI15 85/04/24. 15.26.0 

+ rCret PI'IN; MOEi:L PRWilLEM 1 i4** ELHD0A FLUEX. I 'CLJDE) NO MISSING MASS** 

WSi'PONSL 'I'; C PUJM ANIALYSIS Ni. I (COCli1 FO1RCFS AND MOM[NTS IN LOCAL COORD[NATES 1ISC. 1EMB. ONLY) 

R0 4 i SlP itLP AKIAL Y 1 xx YY 1l 
R;TIP IMI NAML FCJ P l- F IPCI: FORCI MON ENT M0MENT nOME4T 

. (L10 (LR) I LJI (L4 .IM 1(1L3. I NI (L B .IMS 

lip b9 10..? 714.71 390.71 0.)0 9377.L 1793.10 

61 120 / 71. 71 390.7 .l0 .00 .0 

r) 

O 

U 

U 

C)



1'IIFLL' ~UIIPAGE 831 
Si,' Lt.?,. 0/01/611; SYSTI:.: lIPILL - 405 W5104/24. 15.26.30.  

N"C/PRlk lPIIN, MEL PR4LEM II~***L60i4 FLEX. IACLUDFD NO MISSING MASS** 

R Si' ;P CIhu1 ANALYilS J0. I (C)CII I ;IOPAL PISPLACI6EETS AT 0ISPLACEMENT UUTPUT POINTS 

RU 4 HI 4 01 C V y Y 1 (X Y 17I 
NA 11 NI]1. NAi 011 PL 0) 15 PL 01 SPL RilT4 RUTN I'3T4 

I INI I [i' I 4I (RA 1) (R4D) (RADI 

L. I .C .00 (00' .000JO .00000 .00020 

2 5 .000 . 000 004 .00011 .00002 .*-00)1 
3 , .00' .000 .004 .00011 .00003 000)1  

I .000 .h)1 .lob .0033 .00012 .000)2 
5 8 .01 .0 .uo 0005 .00018 .000 4 

9 I 18 .03 . .10 0) i)0y1 . 00026 . 00038 
I JC .021 .001 .011 .10 14 .00048 .00013 

I 11 .02 L 001 .013 00',174 .0004H .00013 
'9 12 .021 .000 .015 .00024 .00048 .00013 
L0 L3 .12 .000 .019 .00014 .00043 .000th 

11 14 .1. .OJ) .011 .000L2 .00042 .00016 

12 15 .014 .003 .o20 .00000 .00041 .000Lb 
LI tC . 017 .000 .02' t .0.19 .00040 .00017 

19 17 .01, .001 .021 .W)OJ9 .00039 .00017 
I5 1I .01 .030 .0L3 .10(26 .00020 .00013 

1b 19 .01 .000 .014 .01025 .00019 .00011 
17 10 .01' .000 .014 .00013 .00015 .000)5 

1 I 1 .01o .0)0 .013 .A0012 .0001b .00096 
II 2 14. .00.) .003 . 000rt, .00013 . 000 1i 

2' 23 .014 .11 .003 .0035 .00006 .00013 
2 24 .11 .0 1L .00? .30017 .00009 .00016 

2? 2' .0i .011 .000 .000J8 .00013 .00014 O 

2 t 77 .*00 0000 . 00000 .00000 .00000 
24 76 .Ul .001 o003 .002 .00009 .00002 

,A 7- (0:1 .((12 .00 +11034 .0ooo (000)2 
7' 74 . .013 o.? 00 . 0036 .00003 .000)1 
27 73 .U , .003 . 07 .0007 .00008 . (000J2 

2.1 ft .00I * 002 . 003 .0-11WN .00010 .000)3 
el 71 Wn .000 .000 .0(!009 .00007 .00035 

3 70 .(WO . (U .002 .00011 .00002 .00337 

31 09 .0 .00 .002 .00011 .00002 .000)7 
3e, I 1100? W-16 .001 o.)oLO . 0O 2 .00011 

3j ,7 C 00i' .017 *900. .00 0, .00015 .00012 j 
S1' 25 .11 .0LL .107 .0)0)p .00013 .00C14 

i. 1 .(1') .014 .002 .0016h .0000 .00015 

i1? :7, L .015 ."00 .)-)014 .00005 .00017 
1 IF , 17 .011 .00 .0')In .000 . ,0019 

3 14 .01.I .000 .0)0;. .0)022 .0017 .0a0/2 
3 3( .000 .il .02 .027 .00021 .00023 
41 11 .15 .01 .000 1(, .00023 .00024 
9.1 3. .017 .032 .I .010) .30.26 .000?t0 

* I( !t1 0 I),* OX 11 V0 . (0 11



1IPS LL'l IO PAGE 62 
SJPI 10 17.2. 5/J1/8$; SYSTH'I: 11PELL - NIIS W 85/00/24. 15.26.DO 

C/)RHR PIPI4d M.HWL PREt.FM l1***ELik04 FLFX. INCLUDE) NO MISSING MASS** 

RESPOINSI SPi.CTVIJM ANALY5 15 4Il. 3 01C7 ) GLUAL DISPLACE1NTS AT )ISPLACEMENIT OUTPUT POINTS (CONT).1 

pUN w ICP x Y x xXy y I 
N'14 I 140. NArt 1)ISPL OISPL DISPL q3T'J ROTN 3T4 

I IN) I 14( [N I R4) (RADI) I RAD) 

CO 4 TO I0. *00 

40 33 .0 .0,4 .00f; .00021 .00032 .0035 
4 7 3* 1(3 .033 .017 .00020 .00031 .00046 

48 .19 .034 .034 .0124 .00?0 .00029 .0003q6 
9) 40 C37 0 029 .0 .000 . 00015 .00044 

51 41 .01) .1 .1 .1022 .0002*7 .00011 .00043 
51 42 .( 19 .001 .0L7 .000:?'f .00008 .0001) 

50 14 3 13 . 06 L .1)000) 00011 . 00034 

11)3 .941 .0C,10 C) 3 .012 .0*030 .010010 .00033 
51' i5 .0 .000 t00 .0009 .00009 .00031 

1 4' 0 .0b .002 .00 .000 .00012 .001 
52 17 . .0 .000 .00014 .00002 .00013 
48 .00. .001 .004 .00004 .000LL .00036 

4 . 9 . r* 6 001 .- 004 * 013 .000L1 . 002 
,1 50 .06 . 001 .001 .0o06 .00011 .0003 

f1) 57 .001 .000 .000 * o003 .00003 .00004 

62 531 .11(0 o I.0;00 .000 . 00035 .00008 .00024 

63 5) . L .001 .100 . 01))0 .00003 .00014 
6 it .500? .001 .000 .)002 .00001 .00035 

65 5o .0 .00 . . 003 .00.33 .00003 .00035 

S 7 .001 . 001 01 .10 3 *10003 .00035 
7 58 .000 .001 .002 . 00o0 35 .00004 .000301 

o59 .00 .001 .002 .0003 5 .00003 .00031 

fit- (!e UO0 0 L . ) 3 . o0,>5 .0 002 .00 03 1 
7 1 .000 .Out .003 .o0013 .00002 .00031 

71 ool00 .000 .00l . 000.)? .00003 .000:)1 

72 63 .;090 .G0O . 00 .0110)0 .000J0 .0000 

tI10..  
Alliu0S 

7) 1 .UL 001.00 .00.6 .000 .00)



11P1LL Cl IN PAGE d30 
SJPIRPI I ." 51N 11..? 6/01/f/4; SY:;ffi: I'4PILL - NOS 5/O04/24. 15.26.00.0 

MRC/RAi PIPINI; M0)IL P'Th -I'LFM Il***ELPINW F.LK. I'JCLUOE) NO MISSING MASS* 

R SP'l:Vi SPICTPUtl A'1L.YSIS.NII.. I I CJCl I , A3SUILUFF GLOIIAL ACCEL F R I IONS I MULT I PLE S [IF GR&V IT Y I 

POiT X 14 Y x 7 X-1 X-Y-1 

Ail ACCEL ACCI-L A CCEL ACCEL 

1 .000 .0 .443 43 .43 
5 o 4 .00C0 ./218 .'0? . 425 

6 .105 .000 .433 .430 .43) 0 

7 .001 .02N .4b .6 43F .4 17 
H .112 .0o75 .,56 .4501 .56 
9 .261 .012 .'137 .SL2 .'iL8 

J31 .034 .457 .5 .5.59 
11 .31. .?22 .If71. .5Su .1 

L2 .309 .0)12 .413 .574 .574 
.. .2 .000 .)0 .' s 1 .'9 3 ' 

1. .2' .000 .VI? .51p .513 

11, .27' .0') .5 .531- .7d 
th' .270 .00)0 . 22/ ,') 7 .'5ll 

17 .262 .00' .524 .596 .51: 
LM .L31 .0t)3 .415 .4bI, .9b5 

L9 .1 . .013 j454 .471 .476 

20 L i 00l .4u7 ,4Q .4 

21 .1 5) .00' . 4 
'Iu .417 .(37 

21 .14>) .0/11 r.If . t 9 * 5b 
23 .14' .07 .424 .449 .453 
'4 . 111 .9) .424 .431 .'*4' 

1 043 .4150 
71 .0)(0 .000 .,,?3 .423 .423 

71 .001 .1) 1 .4 7 .4S 7 .t5 

75 002 Pts . 7 .5 47 . ) I 
I3 .0It .7 .30 .650 .5)4 

1? .00 .020 .4 i .45 .456 

71 .c0. .000 .423 .423 .421 
70) .t'O6 .04', .43J .430 .432 0 

C .00) .14 .4 1) .430 . 43? 
0.05L .07 .ol .426 . 43 

.091 .1. q .43 .432 .'f4 
S1'0 .(175 . 73 .4"(.9 .1 

Al,~~ 7 j.l *7? .'a 3 .4 Q .  
7 .14' .0)9 .423 .446 4 .457 

2)*151 .090' .4 .4,1 it 433 
1 .utI .000 .423 .4)7 .427 

.1,an I .06V6 .424 .423 .421 

L. .1 'i .036 .02. .423 '.934 

1 .L . 11 . . 40 /1i6 
31 .1 .1 * 2 .4? .447 .4;? 

?. .1 3 .*4? . 3 . ') 

to .07- .154 ,4/ .e -I .', 

17 .1'' .137 ,4',l .1. 79 

3:. .110 .14" .>3l . '147 .* > 

31 .10 .17tl . *.2 J .* I' I .,,



I PFL II h PAGE 8 
i t'!11 5 IIr' 17.2, 5/01/84; SYSTi-I: IIPELL - S 85/04/24. 15.26 W' 

NrW/RHR PIIW; ( MOiL PRiVLLM I I+**gL:l FLFX. I4CLIUIDE) NO MISSING M4SS** 

RESPIii SPECrVUM ANALYSIS W1. 3 C01). AdSf0LUtF GLOBAL ACCELVRATIONS (MULTIPLES OF GRAVITYI ICL4IT).I 

Pill IT x y ? X-1 X-Y-Z 
IAl ACCt-L ACC.L ACC'L ACCEL ACCEL 

0 .046 .1 73 .1,11 .64 F .0711 
'1 .071 . 13b .l5 95 t)09 

'12 .113 .ti) .534 .546 .957 
43 .12. .0:17 .,17 .531 .V) 
94 .133 .074 .941 .15 9 .514 

.131 .070 .413 .43 . 44f 
4 .12L .074 .949 .4,5 .471 

7 .0 .J4 q.1 .24 
t9 .12 .ii74 .48 .45 .4 3t 

(. .171 .074 .40 .473 . 7 

50 .164 .u73 .4'5 .4 5 f2 
-1 .11 .024 .4)3 .449 .l40 

42 .nC4 :0* 00 .4/ 3 .432 . 1? 
53 .00) .*04' .171 .423 .. 425 

94 .093 .)5' .423 .433 .4 V 
55 .JS) .09) .423 .452 .453 

So .144 .000 ... 3 .449 ,44 

S7 *119 .111 .4Z' .419 .j43 
t1 .0 .05V .9,9 .If0 .44 

) .03 .3)1 . '.19 .440 4: 4 
4!1.0!-it,03 . 19i .516 .51,) 

;.044 .051 .55 .511 .51) 
) .Vld .020 .439 .430 ,39 

L3 *010 .000 . 3 .4?) .423 
IL .0/3 .992 .4/1 .579 .579 

0 

I.-.O



I4PILL @1100 PAG 15 
JP P1 1 .e 5/01/P4t; SYSTEA: 1PzLL - NOS 35/04124. 15.26.0 

A/4G/RHR PIPING 1I9IL P0flh4LEM II***ELB0,4 FLEX. N1 CLUDF) NO MISSING MASSoll 

RESPU~ SPEGrU~M ANALYSIS NO. 3 ICL)Cl. F)RCIS, MOMENTS A10 STR ISSES ALONG PIPE RUNS 

PI SliP DCP C1mlP X I IL Y Td S Yy 11 
1iJA.A7 Nil. NAME ffP1 I' FllrCt FOUCE FOKCE MOMENT MOMENT 4JMENT M/1 1/1 

ILI) (Lit (L1 11--1 LB.INI 41R.IN1 1113.IN). (PSI) (PSil 

v IJA 
I STOP 32.11 13.69 5.25 768q.43 31054.62 1324.69 663.10 663.10 

21 5 STi F k ,1. 4 11 13.1 9 5 I . 25 ? (it4. 43 375,3.66 1113. 53 100.98 100.98 
5 S T PV 1J2.)17 12.91 50 .77 26A4.43 3758.h6 1113.53 282.92 282.92 

IL b S T P 1I7.f)1 12.91 509.77 2684.43 1740.05 1116.50 201.77 201.77 9 
3 r. iELil 82.06 506.1? Ll.?74 1w84.43 1116.50 1740.05 201.77 492.54 
4 7 3FLi 506.k? 8?.00, 12.74 1140.64 2714.26 3432.19 269.28 657.34 

7 WTNP 1'NI).11 t3.34 1. 11't). 64 2714.26 3432.19 269.28 269.28 
5L 8 STP 42. 2 83.34 1?.32 1140.64 2931.39 728.16 192.59 192.59 

Ssr r P11 473. 2 79.P2 29.76 1140.b4 *2937.39 728.16 192.59 192.59 
1; T k 473. 1 714.'12 24. 70 114.64 4301.38 4142.88 362.05 362.05 
t4 9 rLIA 1 . 100.90 21.99 1140.64 399.17 5958.69 362.05 883.82 

la 10 ; l.j 1(,90 45Lo.48 21.999 341.22 1160.55 1992.16 129.25 315.52 
I. 10 STI'I 1L2 . 76 26.47 4'). 29 311.22 1B02.16 1150.56 129.25 129.25 
9
L 11 STrIIP 12.7 26.47 450. 29 341.?Z 1040.35 1L37.69 94.02 94.02 

IR 11 STRI 116. 93 49.17Z 4425. 31L. 22 1040.35 1117.69 94.02 94.02 
I.. 12 Srr 116.9. 29. 0? 4 46.2u 341.22 2352.64 1L19.61 156.48 156.48 
12 i12 o-Ln 123.43 33.36 1439.28 341.22 2352.64 1119.61 156.48 381.98 

10. 13 lILI 7.t7 103.20 39.28 3045.14 5425.54 915.87 374.48 914.16 
1 t4 13 STRP 19.4I 113.06 4?'.8b 3045.14 5425.54 915.87 374.48 374.48 
ILL 14 STRP 75.7 113.06 429.86 3045.14 7574.13 1030.29 4139.97 489.97 

LLR 14 3TRP 390.21 153.1 146.77 3045.14 7574.13 133U.29 489.97 489.97 
12 ' 19 S iP 390.21 163.e? 196.77 3045. 14 8930.95 1415.21 568.17 568.17 
124 1) VALV 390.19 121.14 100.4.1 3045.14 8930.95 1415.21 N/A 
11 lb V4LV 340.1) 121.14 190.48 3045.14 9701.69 2'59.44 N/A 
1 4. 11 VALY 390. 1 53.40 2.o1 304,. 14 9792.56 2635.57 N/A 
L4R 17 STRP 310."1- 39.47 75.29 3045.14 9792.56 2!05.57 630.08 630.08 
1DlL Il STRi' 149.43 72.16 110.47 3045.14 2344.30 3335.44 323.32 323.32 
I') II STPI' 1i11. o 96.51 33.33 3045.14 2344.33 3415.44 323.32 323.32 
th-. 19 Si1 43.9. 5 9f.51 33.33 3045.19# 2151.17 31%6.67 290.52 290.520 
L 19 isr Lit 319.44 101. 2 31.50 3045.14 2151.L7 3146.67 290.52 709.20 
L 7- 20 II-L't L 11 .'3 389.4. 1.50 1197.08 2853.54 33t3.05 ?85. 91 697.93 
1 1.0 20 ST'P 10O.7; 3,.4 1 33.15 1997.03 2853.54 3363.05 285.91 285.91 
1 4. 21 5ftP 10.15 30).4 1 33.15 1897.08 2765.61 4355.89 351.42 351.42 
1 i" 21 S1PI 117.11 8l.5) 43.67 1897.08 2765.61 4855.89 351.42 351.42 
19L 22 STPP .14 77. 1W O.98 1897.00 2627.71 2236.22 236.18 236.18 
L ?i ii -.:L-I 12.34 63.91 72.72 1897.i11 2286.22 227.71 236.18 576.54 
73i 23 41.L0 1/I.d 110.10 17.72 2823. o4 1760.47 2144.01 260.66 635.30 
?14 23 iL I I'1. 77 70.37 114.33 2923.64 2844.01 1760.47 260.66 636.30 

? 'AEL' 10.37 129.77 114.33 3 17).59 1875.05 2?10.27 256.20 625.42 
L4 24 STI' p. p I "'9).0) uN .I 3 1 79. 5  1179.91 2547.44 256.20 256.20 
1! 2 9 f'- V .', 1 1).99 a.11 3179.59 1634.73 5729.44 402.16 402.16



IILL LON PAGE 8 
S1P RPI (N 1.?, /01/R4; SYS T A : IPELL - N1lS 85104/Z4. 15.26.00.  

RC/Rkrlk PIPING, "11i[ lPJ!LUM ll***ELUM4 FLEX. INCLUOF0 Nil MISSING MASS** 

RESPin3F SPK FflI MNNLYSIS '10. 1 C9L(.1 FY.ICFS, MUMtNTS V40 STRtSSES ALONG PIPF RUNS ICU'T0.1 

R<J'I S0P P11:1, C 1. M AK I AL I TOR S YY 1 

NA1F Nil. NAMI: TY V FORC> FOIRCE FO0qCE MOMENT MOMENT 13MENT M/ 11/2 
(Lill I LtI (L4 (LH.INI (LB.IN) ILi.IN) (PSII (PSII 

7 77 STKP 719.t (1 70.84 363.41 2151.57 43809.17 5264.5b 520.28 520.28 
21L It, SrVP 21).7t, 70.84 3)1.41 2151.57 3108.57 1337.55 85.59 85.59 
2 44 1!, STrP 2L.4.4:3 5 A.55 270.22 2151.57 3103.57 1337.55 85.59 85.59 
?51 75 rTf'P 21'.43 56. 2? ).22 2151.57 12309.79 2158.78 269.53 269.53 

*-4 75 5fkPi Z1t.4i 35.78 413.83 Z151.57 12309.79 150.71 269.53 269.53 
2 1, 7' STrP . ?I.93 35.7P q5. 63 2151.57 14t94.8I5 31iL0.05 329. 34 329.34 
2*. 74 STRP 21.?S 35.0 1157 215.1.57 11064.85 3910.05 329.34v 329.3 1 
7.. 73 SrA 1P 13.25 35.8 11.51 2151.57 8961.55 4232.55 216.04 216.04 

?7 73 'iRP 217.62 45.87 2411.42 2151.57 89t3.55 4?82.55 216.04 216.04 
Ki- 72 ST RV 217.'O 45.F7 2 83.'42 2151.57 2283.330 4791.47 121.73 121.73 5) 

,l. 7? 1IfI eLt.81 51.I? 1L. 8 3 2151.57 2283.30 4 741.47 121.73 L21.73 
2 L 71 STV P It to.A1 51.0? 341. 83 2151.57 14382.83 5714.09 332.02 332.02 
/4 71 STOP 215. ' 97.06 225.40 2 151.57 14382.83 5704.09 332.02 332.02 

JI0L 7D STiP 215.31 97.t-6 223.,40 ?151. 57 b514. 78 2755.27 157.1'4 157.114 
3Jo 70 SFP? 15.L3 91.77 242.52 7151.57 6514.75 2155.27 157.14 157.14 
31 09 ST P LS.1L3 91.27 29).51 2151.57 629,3.18 2321.49 153.64 153.664 
11 1 19 h o Li 214.!) 1('9.37 2017.71 2151.57 't 976.57 4131.39 153.64 416.01 

32L 6t8 LL 14.37 214 .fF 207.71 b6',9. 16 2242.31 2692.47 156.37 423.39 
3) 68 AFLt 175.2' 204.94 210.04 b469.16 2692.47 2242.31 156.37 423.39 
3 . 6 b7 itLFL 257. 40 P0.3R 2LO.004 5697. 00 2971.98 33 38.48 159.13 .430.87 
334 67 STPP 210.7 5 6.1.9 L)7.23 5697.1)0 2977.98 3138.48 159.13 159.13 

L) 25 STP ?w). 75 6. 19 117.23 S697.00 10193.94 601B.05 279.22 279.22 
3 4 25 sTRP 253.14 94.76 11.25 3182. 2 4 8527.64 4937.57 220.60 223.60 
3.1 2t ST vP 2i3." 94.76 L 71..25 3182.24 11156.66 6:141.38 287.35 287.35 

?0 I, 3(pp 257.0 i86I .1 I ?.1I p 3142.Z4 11156.6h6 bl4L.3B 2d7. 35 2817. 35 
3 1. 27 ST PP 257.10 '3o.19 2.1.4 3187.24 12940.60 I0O5.56 361.96 361.98 
1ik 27 ST:P 2.. 00 71.-2 3).92 3182.24 12940.60 10605.56 3bL.98 361.98 
37. 2 t STRP 281. 00 71. t2 91.92 3182.24 12094.54 132)4.71 38 8.01 388.01 
3i 28 TroP 2.31 91.10 L43.5i 31182.24 12099.5'o 13294.71 388.01 388.01 
$:. 2) sffP Vvt3. 1 L 91.80 193.51 3182.24 12411d.40 16050.91 436. 77 436.77 
1it ' S P 2,'. i 19.78 1)S. 7'. 3162.2'4 12418.40 16J50.91 436.77 436.77 
IlL *U 5f r k?1, 4.13 145.78 L60.74 .3182.24 16058.04 11455.29 424.66 424.66 
34) 30 'iTP ?64. l 132. 1 153.47 31R2.24 16058.04 11455.29 424.66 424.66 
9'L 31 S TP 24,.I'p 132.51 15.3.47 3162.2. 13464.23 9455.26 356.17 356.17 
41 SL S pP 21 .: I 17.1v( 1113.91, 3112.?4 13464.28 9455.16 356.17 356.17 

4 LL .12 STPe 793. ' 11?.h 19 .9'1 31629z. 9377.45 (14LO.23 250.72 250.72 
91l 3, iRP 2' 12. )O. 0 L2v.53 3182.24 9377.45 6410.23 250.72 250.72 
It L 33 1T'P 7T. . t(.Oj 125.53 3182.29 8634.03 4 5LO. 19 217.81 217.81 

Tdd 33 V)'0 202.20 70.47 133.95 3182.29 8634.03 4iL0.19 217.81 217.8L 
4 s .4 5t P 2 7.27 ? 1v3..I 318.2'. 9404.A7 3340.61 23L.65 231.65 
4 IK 31, Nfll ?91...7 71.:3 414.1 3 12.24 9904.47 3510.61 231.65 231.65 

'l it V TYP T4l.) / 71.73 i4.1L 31t.2.24 10178.71 35'6.87 218.87 238.87 
4 35 l:L" /"1.' 7L.. 1 .1 .1? 31A?. ? 10178.73 3598.87 238.87 137.52 
4,. I .v LK 7'. si 1 U.'7? rj.10 .7 3w,00L.14 455t,.96 258.65 917.69 

;. 3 L L 4 . l 17.7" t4).20 1L694.07 4551.9 . 3 -)1.14 258.65 100.33 
, 11 ? (1 .7 7l 168. 4h2 217??.46 7.79 4 251.46 247.33 669.68



I ' ELL ATIl N PAGE 87 
S JP R~I, I0 -,l5 17. ./0/ SYST M: liPILL- - NOS 85/04/24. 15.26.  

'4%/EI PIlI.; MiF. PR11L[M II***ELRJW FEX. ICLUDE) NO MISSING M4550* 

R SPJ'S- SP'C1,-IfM AALY SIS 411. 3 (COClI. F RCGI.S. MUMFNTS AND STREBSSES ALONG PIPF RUNS (CU4TD.1 

:14 ,Oil 11CP C;) MP N I L Y I TIRS Yy 1I 
N I ) Nil. N At,: ryPi FOn:4r F(IRC1 FO9LtCE MUMENT MUMENT 'l'MENT MI1 IM/1 

ILiI ILM (L) IL1.INI LB.IN0' IL3.IN. (PI) (P5) 

I r, 37 S 89.00 105. -3 254.39 8l72. 4', 6278.79 4261.46 247.33 247.33 
4 7. 31' SF ' i..0 105.23 i .39 8122. 46 7306. 3'. 4872.?3 264.58 264.58 
4 7L 3s S rP 9.4! 11L.22 L d.5 6322.46 7306.34 4A 72.23 264.58 264.58 
4.;1 14 STRP 91L.'Is 111.2? L'6.56 8822.46 10738.00 6112.10 323.20 323.20 
4 1, 39 5:dL' 17.I' 111.78 9L.37 8922.46 10738.00 6L72.10 323.20 875.10 

4') :J I'L$ 134.3, 73.3C 3L.37 5250..54 13788.37 6 24.54I 343.75 930.73 
t . 10 S T'ifP 14L. 60 94.o I.LU 5250 .54 1378.37 6524.54 343.75 343.75 
5 s1 STrP 1 1.60 98. 0 L.10 5250.54 12555.73 68i0. ?7 323.93 323.93 
5r A t STLI i .3, 127.,45 180.23 5250.54 12555.73 6960.77 323.93 323.93 
14. 42 TRKP 15 .?1 177.45 1110.23 5250.54 . 6 35.74 8 113.29 258.15 258.15 

S1R 4Z ,jL' 166.0 1 221.28 11.26 5250.54 8359.91 7)76.83 258.15 698.97 
ZL "3 hEL A 1It.5 106.e6 11o.26 8791.45 4854. 7b 59j4.31 248.15 671.89 

S24 .1 51P 191.33 22.79 143.14 8791.45 6707.06 3746.67 248.15 248.15 
5 1 4 1 T 9P 191.32 22?. 70 1 3.24 8741. 45 6424.30 4334.15 249.09 249.09 
5 51 4'. sT1:P 190. i) 23f .0.9 239.5 M'11l.45 6424.30 If334.15 2#9.09 249.09 

I';- . 'jS ST'10 11)6.90 231.09 0)9.5lf 6791.45 685.52 6002.a1 269.46 269.46  
:S' E. EL8 217. 1 249.22 225.21 8791.45 6885.52 6092.81 269.46 729.60 

L lEL0 1It1.67 277..46 22j.11 1438.00 12444.03 83112.16 326.51 884.05 
3 Tn STP P !17. hL 180. 1. 3It6. 71 143H.00 9509.87 11978.60 326.51 326.51 

ShL 47 s rikv 11t7. 31 190. It, 44t.74 1438.00 21608.23 15127.16 561.45 561.45 
1.47 STP 170.4, 120.82 11L.5' 1438.00 21608.23 15127.16 561.45 561.45 

7lL '. SIlp 110.41, 12 .82 111.50 1438.00 16174.10 11215.06 420.16 420.16 
s/4 'i S1P t1 i1 LC2.47 123.3,1 L438.00 16174.10 11275.06 420.16 420.16 

53L 4 v SP 1719.11 1(2.47 L, 3. 34 1438.00 94ht..89 75j8.54 259.20 259.20 
'1 '.9 1ik" 192.'47 115.10 185.22 1439.00 9461.99 7558.54 259.20 259.20 

51. 5) STP? 19-'.4# 11.IU 115.22 1'38.900 2301.01 2473.94 78.04 78.04 
51 1 3 ELA 20uI.7A 195.17 143.16 1438.00 Z473.94 2301.01 78.04 2LL.31 
i.E. 1 -ELti 195.?? 206.73 143.t6 760.52 2943.28 3136.74 92.84 251.38 

5. St SR P 105.3$ 209.W4 153.36 760.52 2943.28 316.74 92.84 92.84 
L l1 Sr!P 195. ' 200.-4 153. 36 760.52 4601.57 4318.56 143.45 143.45 

', I 'ifT' .1I5..1 t. '.45 1"3.54 760.52 4601.57 4818.56 143.45 143.45 
2 . S STI'Y I#,. 41 4t. 105 1',3. 58 761.52 1026. 25 4330.37 237.78 237.78 

5'1 "3 S)H' t11'. 4 45..5 L'6.u1 760.52 1U066.25 4330.37 237.70 237.78 
6 iL !4 s r1v' 111).,14 45 r 146.01 7(,3. 52 732U. 34 4)25.73 178. 30 178.30 
I. 1 54 S 111 1.1i. 57 '".33 126.01 760.52 7320.34 4305.73 178.30 178.30 
6. It STl' L In7.'7 49.33 1'n.01 760.52 5537. 1 373U.51 161.32 161.32 
ah4 S T a I LOL.0 53.91 9:i. 14 760. 52 6537.39 3730.57 161.32 161. 32 
>L 5 ST P 1L!1.:i 53.0Q1 1.ti 7 j .51 6632.90 4)16.43 165.82 155.82 

SH 'a SrP 1TR.""17 215.-3 1H.4u 760.52 6632.90 4)36.43 165.82 165.82 
15 7 51, " 1014.L? 1.3 0.98 7O0.52 6681.01 2517.42 152.60 152.60 
5 57 i.ELo 1 3.00 91.7! 21L.3o 700.52 2517.42 6591.01 152.60 413.19 

l c' 1L 1 ? . , L 1177.17 11.30 41Y9.77 328.80 ICJ9.37 244.89 663.07 
' 4LV 1:''. i, 15I1 CL5.oh 41 3.1.91 1O231.37 3233.88 N/A 

"i VILY 11.i, 1.1.'0 11j.06 4138.91 23917.97 554 .39 N/A 
IL fuJ VAL 1I)1. i4 13.'#7 1i 1. 4?5 3.59 25981.02 5136.83 N/A



I PE LL : llON PAGE 38 
5JPrPI W SION 1 I.2o /fOL/kI; SYSIM;4: 11P[LL - NEIS 35/04/24. 15.26.  

C/Rdik PIPI1t -!)W:L PRAILFM Il**ELlP1(d FLEX. I4CLUOL) Nil MISSING MASS** 

RESPlINSi- SPICfLIJM ANALYSIS Ni. (COCII. 1tPCES, MOMENTS AAD STRESSFS ALONG PIPE RUNS CON0TD.1 

k.U)1 ill' ILl' C)MP AXIlL Y I TO RS' YI I1 
0llV11 14). UAME.r THIE FO1- FlikCV FOR4(E MOMENT . MOME4T MUMENT M/1 IMil 

(LI) (.L (L. (Li IINA (LR.INI (LlINI (PSII (Pill 

I IIr 

IN L 9.U 5TPA, 1 9. 3 77. 51 6253.16 25981.02 5')37.28 223.46 223.46 
10 L 1L S1 rPrtp 199.73 U9. 2 2)7.51 6253.16 1b339.26 2174.53 144.73 144.73 

7i-: 6 1 ST 20o'. 7 10 .26 4 3 -4. If 6253.20 1 339.26 2,74.44 144. 73 1 4. 73 
ILL f? S 1 21). 75 l0q,26 4 1 It. Jt. 6253.20 4045.67 2544. 34 64.38 64. 38 

1L< L ? STii' 1. 12.56 5 1q*0 4 f,5253.20 94045.61 2'i4.15 64.31 64.38 
7? ul srP 701.i7 121.5 6 53t.)It 6253.20 28872.33 8214.68 250.30 250.30 

0



IPELL "J TIIN PAGE 89 
SPkPIP- lv * SIVN I 1.,, )/01/04'; SYSi1: HIP"LL - NOS 85/04/24 15.26..  

N 4C/ IlR1 PIPI AG MII)L PR B;1LFM II **fLillid FLEX. INCLUDEa NiO ,ISSING MftSS** 

RkESPOASE SP CfiUfM ANALYSIS 40. 3 IC)C? P), SUPPilkT FORhCES 441) DFORMATIONS 

SURP SUP)" SUPP )I RN RFUSOLT IRSJLr f IS 
NAIE LU0CI TYP COi TYPI o4 IT IY P X-AXI S Y-AXIS I-AXIS 

IX SlGL X 
FlipC (L') G L3L 13.61 0.00 0.00 
)ISP (II) Gi!L .000 .. 001 .001) 

1MT (L3.INI GL8L 31054.62 0.00) 0.co 
Riti RAl (L RL 01I) .000) .0003 

L Srl;L YC 
FIJRC (LAI GL6L 0.00 3.11 0.00 
0I)SP (14) GLRL .000 .000 .000 

MOMT ILA. INP GUL . 28 bf4 . 43 0.00 
(1T4 ('A') GL4L .0011. .0000 .000) 

It I S tIOL I C 
LikC IL-) GL8L 0.00 0.00 525.25 

lISP (I[1 GLOL 0 . 000 . 000 
iu MI Ll . PN GL1L c.0 0.00 1314.69 

".11 (R40) GLHL .00) .0003 .0000 

77X 7U SNGL X 
1RC (LI3P GLRL 219. 7 0.00 0.00 

'ISP ('ll GLPL .090 .000 .000 
M'1T ILR. Iri GLHL 151.57 0.00 0.00 
i 11T1 (RA) GLOL .00) . 0003 .0000 

77Y I7 5fS GL Y 
1: n ;,r. C (LDi GL,!L 0.0o 70. f 4 0.00 

)15I ( 14 GLL .900 .000 .000 
I0' r (Lit. I N) CGL VL 0.0 1 2 3809, 17 0.00 
iT4 i \.) GLPL . 00f .000) .0000 

711 /1 51GL 7 
r (L P1 GLIL. C. 0 0.00 3)3. 41 

Hi' 1 Ii ',LL .000 .000 .000 
Mir IL). I'4 GLL r*.)0 0.00 5264.56 

iTM 4 1 A I GLiL .000) .0003 .0001 

6 1" 4 5 L X 
F I i C' 1: ( IA1 GLRiL 2 70c . I. Q0 0.00 
'ISP (l IP G)LL .00) .000 .000 
I.T (L .I '*) I 1 L f 0i. 0.n 0.00 

'l I ( AI I) GLllL 00 J) A .001M .00l 

F lc (L.,) L t i1;. () L*4. 56 0.( Ou 
II NP (1!) LiL 0 ). 0 .(000 

O 

C."



I'1~:L Ci~ Ii)PAGE 90 
sip r'I ir1 I.. , /017/4 SYSTrF: IPLLL - NOS 85/01/24. 15.6.30 .  

kC/IIvR PIPIN; 'lkL P.IALEM IJl***I-L1l4 FLEX. INCLUD[ NO MISSING MASS* 

RESPIINSIA SPFCTUM ANILYSIS 1411. I( C Cl I I SUPPORT FORCES At) DE-FORMATIONS (CONTD.1 

sUPP SUPP1 SUPP 1I N V R.SULT 'erE SUL T AXIS 
NAIII: LULC4 1YPL I L TYP UNI T rYPE X-AX[ S Y-AXIS I-AXIS 

(CICIT.) .  
M:MT ILAIN) GL 1L 0.00 23372.33 0.00 

RUTINI I RA Il GLAL .0J') .0000 .0000 

O17 03 SIJCL / 

FOPC (Li GLt3L 0.00 0.00 502.60 
1)ISI (I0) GLBL .000 .000 .00) 

MOMT (L:I.INI GL'L 0 . 00 0.00 3093.90 
ROTt (RAi)I GLiL .000) .0003 .0003 

14ZX Iq SNGL INCL 
P IIrC (L' I L[JCL 346. J3 
FOfrC (LOL GLHL 280.12 0.0) 280.42 
I13P (1! I LOCL .000 .000 .027 

14f 14 5NIGL Y 

FOIC ILrI GLIL 1...0 435. 30 0.00 
01sP (IN) GL BL .1 ) .000 .019 

18%z 13 KNGL I NCL 
V. C (L!I LOCL 207.?1 

FU t L; (L i I GL FL L#( .. 5? 0.00 146.52 
) ISP (I 04 LOiCL .00) .000 .019 

2LY 21 S1. Y 
F(IQ C (Li) LRL 0. 00 4- 4.22 0. 00 

tISP (11) GLLL .'L) .000 .013 

1) 4 bli(GL y 
F O'r IC (L-4 GhiL .,oJ 140.35 0.00 
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2.0 REVISED TEST PROBLEMS 

After analyzing these new models, the results of the 
uncoupled primary/secondary system using the 
multilevel response spectrum technique were found to 
be very conservative when compared to the time 
history analysis results. It was determined that 
this test problem is an ill-conditioned example for 
demonstrating the multilevel response spectrum (MLRS) 
method. The absolute summation method used in 
combining the multilevel responses introduced 
significant conservatism into the resultant responses.  

The NRC consultants felt that since the MLRS response 
from the latest problem was higher than the time 
history results, the MLRS technique was acceptable.  
SCE considers this test problem as a non-representa
tive test of the adequacy of the multilevel response 
spectrum method and, therefore, has decided to 
discontinue any further efforts on this test problem.  

Conclusions 

SCE feels the multilevel response spectrum technique 
is valid and intends to utilize this methodology in 
conformance with the criteria set forth in NUREG 
1061, Appendix A. Furthermore, SCE intends to 
perform the new benchmark piping problem to be 
provided by the NRC at a future date.  
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