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1.0 INTRODUCTION 

During the April 2, 3 1983 meeting between the NRC, 
SCE and Impell, the NRC staff asked the SONGS 1 team 
to perform five sample test problems. The test 
problems were developed by the NRC's expert 
consultants to evaluate the proposed Long Term 
Service methodologies for seismic analysis contained 
in Impell's computer codes. The objective to be 
achieved by the performance of this work is for the 
NRC to validate the proposed methodologies for use in 
SONGS-1 LTS seismic analysis by a comparison of these 
results with independent solutions calculated by the 
NRC's consultants.  

The CLASSI, SASSI, FLORA and SUPERPIPE Codes will be 
used during the seismic analysis of the SONGS-1 Long 
Term Service program and the methodologies contained 
in these codes are used for these test problems.  
Test problem one involves soil-structure interaction 
with the SASSI and CLASSI programs; test problem two 
involves the complete quadratic combination (CQC) 
method for modal combinations of piping responses 
using SUPERPIPE , test problems three and five 
demonstrate the direct generation of secondary 
response spectra using FLORA, and test problem four 
demonstrates the effects of primary/ secondary 
interaction with FLORA and SUPERPIPE 

Section 2 of this report contains a detailed 
description of each test problem, deliverables and a 
summary of Impell's results, including input and 
output computer listings.  

Appendix A contains four of the five sample problems 
as provided by Lawrence Livermore National Laboratory 
and NCT Engineering, Inc. on April 2, 1985.



2.0 METHODOLOGY TEST PROBLEMS 

2.1 Soil-Structure Test Problem I 
Interaction by CLASSI 

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

The NRC's request involved the generation of the site 
impedances using the SASSI Code and placing them into 
the CLASSI program to perform the soil-structure 
interaction (SSI) analysis. This is the proposed 
methodology for application to SONGS-1. Impell has 
generated the site impedances for a rigid circular 
disk using SASSI and in addition, Impell has gene
rated impedances directly from the CLASSI Code.  
Comparisons of the two sets of generated impedances 
functions are provided in the results section.  

For the SSI analysis, the input acceleration time 
history is applied at the ground surface in the 
free-field. A duration of 10 seconds was used with a 
time step of 0.005 seconds. The time history was 
scaled to a peak acceleration of 0.5g.  

Deliverables 

The input and output listings from the CLASSI and 
SASSI computer codes are required as well as 2% floor 
response spectra at the base level and nodes 4, 7, 
and 11. The spectra will be presented numerically 
and in plots using a linear-linear scale. Spectral 
values are calculated at the 25 frequencies (Hz) 
listed below: 

0.3, 0.4, 0.7, 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5, 
5.5, 6, 6.5, 7, 7.5, 8, 9, 10, 12, 15, 20, 25, 30 

Comparison curves of the soil impedances will be 
provided for the SASSI and CLASSI programs for a 
rigid disk on a half-space.  

Results 

The following results are presented for this test 
problem.  

2-1



2.0 METHODOLOGY TEST PROBLEMS 

a) Fixed-base dynamic properties of the structure 
were calculated. These properties included the 
frequencies, mode shapes and modal damping ratio 
generated by Impell's linear analysis program, 
EDSGAP. The EDSGAP input and output listing for 
this model is included in this submittal. The 
generated.dynamic properties were subsequently 
used by CLASSI to perform the SSI analysis.  

b) Site impedances were generated by both SASSI and 
CLASSI. The SASSI impedances were generated by 
using the finite element model shown in Figure 
I.1. Impedances were generated for frequencies 
up to 30 Hz using the CLASSI code and up to 20 Hz 
using the SASSI code. Higher frequencies 
impedances were not calculated with SASSI in 
order to expedite the completion of the problem, 
and their inclusion would not significantly 
affect the solutions to the test problem. The 
two sets of impedances were then input in CLASSI 
and two-separate soil-structure interaction 
analyses were performed.  

A comparison of the real part (stiffness terms) of 
the horizontal, rocking and coupling impedances is 
shown in Figures 1.2, 1.3, and 1.4, respectively 
for both methods. Similar comparisons between 
CLASSI and SASSI for the imaginary part (damping 
terms) of the impedances is shown in Figures 1.5, 
1.6, and 1.7. These figures show a good 
comparison between the two methods. Where 
differences exists, they were minor and they 
occurred primarily in the high frequency range, 
which is above the range of significance for SSI 
analysis.  

These figures also show that for two components 
of the impedance matrix (real part of the 
translational and rocking components), some 
differences exist between the SASSI and CLASSI 
results at very high frequencies. This result is 
strictly attributed to the fact that a more 
refined mesh of the SASSI finite element disk is 
needed in order to obtain more accurate 
comparisons at a high frequency. However, as 
shown by a comparison of the SSI spectra results 
in part (c), the differences observed in the 
impedances were not significant for purposes of 
soil-structure interaction analysis.  
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2.0 METHODOLOGY TEST PROBLEMS 

Computer output for the SASSI (Subprogram COMIMP) 
and CLASSI (Subprogram CLAF) impedances are 
included with this submittal.  

For the development of site impedances under the 
LTS load generation effort, an adequate basemat 
mesh will be used to obtain accurate impedance 
coefficients.  

c. A CLASSI soil-structure interaction analysis was 
performed twice using the impedances generated in 
(b) and the fixed-base dynamic properties of the 
structural model generated in (a). The first 10 
seconds of the input motion, scaled to 0.5g, was 
used as input in the free-field. Computer output 
for the CLASSI (Subprogram SSIN) analyses is 
included with this submittal.  

Response spectra were generated for two percent 
damping at the following locations in the 
structural model: 

Elevation 0.0' (Basemat Level) 
Elevation 83.8' (Node 4) 
Elevation 143.8' (Note 7) 
Elevation 207.0' (Note 11) 

Numerical listings of the spectral accele
rations can be found in the attached RESPEC 
computer listings for both cases.  

Response spectra generated at 25 frequency points 
is shown in Figures 1.8, 1.9, 1.10 and I.11 for 
the CLASSI results using impedances from SASSI.  
Figures 1.12, 1.13, 1.14 and 1.15 show response 
spectra from CLASSI using CLASSI generated 
impedances. A comparison of both results 
indicates good agreement between both parametric 
test problems.  
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L:. ?20. 2 3 . C UP Y 31-, s AP 1- 3,s 10 Ti- ILL 2.  
14.20. 21. F 01 1 NCUUN TI 7. I.  

11.20.2 .11i I Nc1Iu'jriH ,
1).20. 2-.COPY-11,9TAPELtll IiF I[L- .  
14.20. 291. COPY CU'iLr i 

14.20. 23. £01 tOCIIUNTER D0 

14.20.211. I101 I- NCIJ(U'I HR1 0.  

11.20. 2 1 . S I PL, l TiG 1 ' 

14. 2 0. !!1 . FNI)1I F, U N ( PPIi.  

L ?. 2 0. 2 1 . I-VIVL k 41 . C. L 

1).20. 2). COIP( C'J' _T-



1").20. 2.). REWI 'JO, OUTPUT.  
14-* 20.*24. * U)R(fE 9 G A PGU T 0/ NA.  
14. 20.2) * GEF I 'IFE, G APUit) .  
13. 20. 39. COPY IF ,I tiTP UrvGA PULIT0,93.f 

11.0. 30. FO I I5NC0UNUF-i E0.  
14.20.30.DAVFILL.  

C;-



1. 14.55. JOB , T20 C0 IP2 

C'~ 14. 55 . LIS L fS,0N P~'17F 1).19.55.USER SONG511.  

L
1
.19.55.ICHARSEP P 0 J W C 013O CM 13 5 5 L. 19. 5 5 . PRf IFL ASppU I .  

1 * .9 5 SSF 5 1P1 O C1/F = I , A, U .  
1 .19.5ti.PRl C L .  

L7.19 .56./ LOA 1.)ER P. 537 .004 C P .7 T / O D R O i 7 /4 0 0 0 0 M I T 
L[.L9.50.IFE DUT.EM.TX MFLAS TIT.  

19.19. 5. END I FC FCLIA S l .  
I*.9. 1 .F 3 . S.803,1ULL I T 

L .19.57. C ' SIUN L C 
19.19.97. 15600 MAXIMUM EXECUTIIN FL.  

1 19.57. 0.007 CP SECUNUS EXECUTION TI[F U.  

L).19.57.CUPYt YS!uULL. .  
1'?.19.57. E!DI EN;CoU'lTERE .  

19.19.57*LNDI0F90UTIT.  
I 1.19.571. ENDI F ,PUL~If .  

LI . 19.57. E TURN 9P PC1.  
L)I ' - 5 1 . i_ VCt T.  
1I. 19. I. ) IROUT 9 )UTPU T C=P R UJN=VAXFC=CPqUN=CSOVAX1,DEF.  
L 9 .19. 5' '. k ( tJ ri1 COMPLF TE 

19 19. 58. RL W 140 , I NPU r.  
19. 19. 5 .1 . C Y S V F. .  

19.19.53. COPY COM1PLIfE.  
19.L9.5 3. k LWI ND, I 'FIJ T.  
19. 19.5:1.SKIPR qIMNPUT, 1.  
19. L9.5 Li .GET, APPRU/U:4=I MPL[iS.  
19. 19. 5 3 .PURGE , : 1 GE N/ NA.  

19.L9'i5.DEFI19FEJEGEN.  
1 -. 1 9o.5 4.3LGIN1G APLO'ADs GAP PR119MUOAL I BE 4M TRUS S 8DUND NS TA RT= 
14 2 0. 90.Ci' M NI 
19. ?0. 00. COMMENT. GAPLOAD PR CIEURE VitRSION 1.1 
S 19.20.00.COMN~T* RELEASE) MARCH, 1981 

L 9 .20,0.1]CU')MEN.T.  

19.20.0o.G;ETACCESSP/U=;J IMPLIA .  1
7.20,01.RLGIN9ACCESSP ,ACCL-SiP ,GAPG.  

17. O.0 .NU E ( liU XI GAPG ARS 

S 19.U.OL.GU rACLLSSII/UN=QAV.RL IP.  
19.20.02.ACCE ;5 .  
13(20.026 .//L0(3;E 137 * 00, CP . RT//LOADE P U14472/040000-U400J] CM L T4 

19.2 00. 11N ACCESS 
19.20.04. 37600 MAXIMUM FX[EC! 1.ON FL.  

1). 0.04* U. 411 CV SECI.JI05 E Xt CUiT[IN IIME.  

I ? . 20 0 . 0 N 
1'4. 20.04q. IFE,-:9kMCIOALII,.E .LM'JOFAL1.L*O1 U1 
14. 20. 01.4 
19.20. 0', 1-:)O AL I Mi: HI S TO'tY I 
L9.*20.0'. * 

1d.20.Of.HFILITAPI2*JI =C KT=SU 
14*20.04.F ILLt:, TA PF 7, af=C it T=S , FQ m 0,t1hS, 

19.2 0.04*, I 1LLE', TA4PLcI11. IT (:, I T=S , Fj= 5),is', 
19.70, 4.
14..20.04. SK I" ,ALS,,W.



1)~. 20. 07. 1 FE3 I NOl$.E U. IRE SCO~ ,NiiP.FSCo.  

~2 0. 01. S Fr . 2 7- kI.  

t ) 10. 0.i,-14 SK IP I L . GA PPOP.  

14. 2 * 0. 04 . SCi J, F ~ri 
10 U.0. 1411 L ERJ .LE . R 2,L JOP.  

1J0. 04 . S KI P; ,A BS.  

~2 0. 05. Si-- T w3-Z 3= V, 3+f1 .  

1).? 0. 03 ). LJ) .LOH0 V.  
I) .2 10. Wl1 L;: v RJ . L F . R ,LOP.  

. 20. 0  S u T ,. -i *1 I.  

13) - ? 0.! )0 - ofl L V .L .R L O 

1.). 0 10 * 0 OP - S' , # i Z 3=M P 34o 1 .  
1 )2 0. 0 ). L (F NU PL 1). A 

L O 
0 1 0 - ii) * F NI) I F :,.I;T P LOOS.  

I?*70. 1 U . S I :: vI A li S . tFA~,NC ~AM 

1 *0 1 0 1 J)- i I L :9 1= 3. L O P 

14-10* 2 0 . I* I i , P3,4 O V. * ,Lfl .  

1)-.20. 10I. Lill 1F ,A HS fTF PL 

I I:) * O~ CW P_ [J)-d, 10 
I . I ( .f ND HI* F v .OLLR SS ~. LJ 

1 ).?0. 1[.LN~l-, tll.  

131-.20. 10 .CJ 1 SlT -2=, -tiV, tI PL , 

I) L LI:. R 2 vOP ML OOP 
1) 2 . 2* E I)1 J IJ Alk .  

* ~ ~ I-) . S 1 IFFT, ! 3(J.3i+I . L l.N I A r 
I-? ()-0* 1 1 )1 F ., L J0PL .  
14 * . 2 *) I. P F * 91 ' ~1 . L: * .S J I 9L 0 10 .'OSl 0 
1 ? 1.0. 11.L NDd ,N'jOL i) 

I 1. 0 . I2 I l-P VL T[i~l ) iOtIJ,~iil 
19 t.10. 12.-T £ Y ? I. P 1EP O9 

15) 2 . 2. Si F 9 Ni 0 1LA 
N, H I20 [2-p, ,SI: l. 1,ASFPI)LI I N LIL 

I 1.0 . tIsi , ENIIIl 
1,).20. I31. FFtvL NlJ I * il L $ '',I SHrL 

1 J.20.Il.S ? 311 1 E M N&, 1uIl 

14.20. 11.5'1-T v,3 L .i2tI~' 

14.20. 1 . SK I F .ARS.



1.20.14.4H0IL,R30.F.?LJP 

14. i0. 14. iTq ,-P 3+ ..  
1 ).20. 14 . LND4. LOUiP .  
11 . 2 0. l' if 1 ILE , R~3 LFj . L, flOP.  

1..20. 14LNhLLP 

1).2?0. L4 - CIJPYA 941S9 TF VLGO,.2 
14.20. 15. COPIY LIJMPLi-ri.  
1'.. 0. 15 . 13N1 I F , N IJ GJIN .  

C'. 21.1 IF lJI Nfr I L .1 I ,?ULU 
1)4. 20. Li 11 FE, 21- .NFp 9 C4,14S 4A$, . 0~, 

11 .20. Li . I-NLL 1 . NON.4SEz:,. Si

19 . 0 u. I: . I F L- , ? I h . 5 . OR . 2 Q . .- 5 v F NO N 5.) 

1 10. 15 . I FLI-, .L U . 3, ENO 5 3.  

L4 20. Li . ;!L W 1 1 IUMI' 10.  
L 71.(0. 15 . A r TA CH , I MP L 11 ,U N = I MPL I It 
1 1 .2?0. 1 t(. M A P AF F-.  
I'). 2U() . 6.L 1 SF, P L S E=GI N ) F , I IMPLIM.AP/UTPIT.  

11*).2?0. FrL~ 9 S TIAT= TAPI. TAVi?, TAPE 31T&I.E 4TAPU'j/TAPE6/TAiF 1.) 
17.20(. If..LUS* T t 5 TAT= TAPE 8/TAPF9/TAPE 10/TAP Ill TAPE 12/TAPL 1 3/ T %PE 14.  
14.20. L6. IL-MPiG(,IPJT, UTPUT.  
1).2Z(). 11. NU.N-fAA L LUAI)L2 14RS -) 

.2.1.1NSAISFILO) FXTLR1.AL RFF -- OYNAMI 
F-) 0. 14. NON-FArAL LOADER. L R flPS 

14.2U. 2 1. OW SA TI 1SF ILE. 0) LX IFRNA I REV -- FLUD213 
F? . 2 0.2 3. NON-FATAL LFIADI4 I RI20R3 
1 0.1o. Z 3. J I.S A T I S4 I C.U LX TE R NAL REF -- fISPLCIT 
14.*20. 231. MUN-FATAL LOADER~ URROWkS 
1).2!o. 21. UJN S fT I S FItI) f-X T E RNA L RIFF -- PLANE 
19.Z. 2. f Nil-F ATAL LUIA[W.R [S flIIR 
14102. 23. * INSA ISF1rl Ei X IF 0NL REF -- R1 S PEC 

11:20:3: Vf-ArAL L[IA0F'-R L R;? OkS 

14. 20. 23I. NOiN-FATAL LBADI P RR OR.S -

1 11.2oi. 23 E J~J 1S UFXTt. NAL RFF -- iHELL 
1.).20). 213. NI--ATAL LLIADU-: I< L2MRS 
11.2U.23. i ll3 10FTEPN AL RFF -- SPACIEI
11.?0. 23. Nt-FAr"AL LIJAUL [-! r!W 
10. U. 2.3. :JNSAI 1SF-II ) IEXT[1'RWL ![: -- 0TTC 
14.Z0. 21. NUIN-F-ATAL L(1AOLI I -VR - .E 

14.20.23 ? I NF-F ATAL L O I! t k'UL S 
1.10. ?3I. NUN-FATFI l LXTU01L 2 2~lI
1 20 (. 23 . NIT I 1 5 - TF Ar T A 1- L - A OF,) i 

K 14.20. 2.31. J:4 3A TI S 1I1 ;) -I-- ~ J~ ): T-V USIIL.  
1 .20U. 21. CM1 LNVA+ I =i 3,t LI I-, L..A)1-' J-,5 I) 

r 1). 20. 2 3.  

1) .20 .2J.



14.20.231. * **4 44** 4 4 4 
L.20 . 23,.  

I-). 20.23.  
14.10.27. EXIT 

Cl 14.20.?? 7. 1361G(,) F I NAL ELUCUT VIN FL..  
110. ?7. 1.71? W' SL CONDS L~rCUTIOiI rT.  
1). 20. 27. Ru Tij.UN, AIAS, ;IAPL I ,TFM1PL ;.  

Il 10 7. IF $$N.VS~ ENUPRfl.  
1-1. 0 . I2I. RA: WI1N1, H [PILF .  

2: * 0 . 2 1.1I I-, . 2 EIS 
? 132 . R E 41 qIJ, IAPt:IT fPz 2 ,TA PE J ,TAPE 4 9 TA PE 7 TA PEP. TA PE9.  

I . 0 
27 CIj)PY 3 V. IAP LI 01i TF I LE 

11.02? [0 II I1 I: NCU3T F F
1 0. 27. CUP Y.3 V T APIV12 ,JIF I L[.  

L[4.20. el COP t CUI'PL E rF.  
31). 20) 113 COP Y'if 9 TA PI J 3,0111 TF I Li 

?1 () 2 .3 F1 FI r UNCIJ' I FR : 0.  
Il*20. 23 *COP Y iSf* .TAPE',f, IIJ TF I LF 

19.20. 23. * CU YqF ,TAP F 7 30Th I LF 
1.4 I. ?20. 23-1. G) 1. P y CU) M P L I 

11 ?o u02 *) I I- IcLIN, Trci I) 

I 11.20. 13. UI 1-,,ouTFRL,..  

I J. 20.213. SKI(P913NDP1RO.  
1-1..20.21. FONl F [NI)PKII.  

?.2.23. 16117V pT.LCL 

i. U 31.;w ' K'.E'IfCS 

14.20. J1.1E1 - IIH, V IO.2 NS.  

14.20.31. NO) FILES PROCESSED.  
I-). 20.3L.DtYF ILF(OUTPUTJ T=D) 
19. ?1.2l.UCLP, LfO, HSOLLP2, 2.167KLNS.  

IJ v.



UJN = VAX FAMILY = SYiT4 J3 ORIGIN = BATCH.  
C'LATING JSN = x13 USEw NAME = SO:GSI SERVICE CLASS = INSTALLATION CLASS 0.  

AAAAAAAAA D)il)3001)fo 3331i3333313 III I1III IIl X Xx 000000 0 0000 w UU000UQU000 

A AA )1) JO 3 33 II xX XX 00l 1d w w .41 JO 3Q3 
N AA U)D J1 33 II X XX o 0 10 00 0 w o 
AA AJI j) 001 ) 33 II XX XX L0 0 U w 61 W4 0 013 

AAA 13 33 1 XX XX 0) 1) 31 1 1 t40 0 0 
A1 A 0 33 II XXXX U-l U 0 ww A A-4 100] 0U 

AA4AAAAAAAAA D0 0L 13 [I XX 00 0 00 W 4 w 4 J0 '313 
AAAAAAAAAAAA U) )W 333 II X:( U 0) 1.10 w WAW 4 J Q Q30 

AA A I00 30 33 II XXXX . 110) 03 .1 W O '- Q U'0G 

A A I 1U 33 1 X1 XX Il) 0 ]0 w3 3 W WW rJ '4 'Q, 
AAA A I13) 3) tj3: I I XK xx i i WI aW 0 0 w ww wi 10 '30 13 

AA A A U 0 0 33i I I X x X X 0 tt 1) 3i Q) w wW Q Q aQ W) 
AA AA 11) 3O 33 II XX XX 00 0 (1 f) w4W WWW.00 00 010 

A A A U) 0 3 .13 I I X XX 000 13 wwp W W 'A u Q U 

t AA ) 00)0000) 13333333333 1111111 111 1 XX XX 310000100011 w 4 3 4 00000000 

Afl AA 13001) 01)0D 333333333 [1 11111 IIIl X 0 00001)10 ww W4 u 0ij0Q0UU0UU 

Hoosc 

A -1 

CUEN 
00 NO
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ftw w w W W W~ w w w w~ w AtW.W WM MA WVWM V, ptM r .- w.V o tWFr,4.rW W MJ.  

9PWWWw ' PmmMFVMlWWWWI4wwwwwvwwMM PW~MMMfWW-V Ml 
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SYSTFM UILLETIN 

IMPELL WALNUT CRFK COMPATER CN TER OP ERATIONS HOURS IPACIFIC TIMF! 

M IAY ANO F iIAY 0600 Ti 2130 
IE S;)/ . n TlUWR S )AY 0i 00 T 2330 

S A TIiDA Y h1) SUN ^)AY 0700 T1 I I7n 
( IPEf- RA TAR S WILL If)T t' IN SITE AT ALL fiTHERZ TIME'S. EXTENDED OPERATOR COVERAGE MAY 1E ARRANGID bY 

co rTACTI',; bO F1ARL AT 1415) 943 - ./ 6 

THEI CYOL E SYSTEM WILL in: UNAVAILABLe TO UISE PS A5 RILLOWS: 
M JA.)Y 20C0 T) ? 100 SYS TE3M tACKUP 

I f 'it)AY 19 3Q Fi 23 ) MAINTENANCe + BACKUP 
.>)1 5)AY 201) T' 2 30 0 SYSTIM HAC<tJP 

fil).IN A Y 2201 1 0 2 30 SYS TF.M HAC KUP 
F. I1.%Y 2000 r 2230 SYST#.M HACKU P * TESTINS 

A TI-?IJAY 16 00 rI 1700 SYSTEM BACKiP 
SU i4A Y 1400 fa ' I0, SYSTEM BAC<UP 

hUL I AY HOURS 
M1-I4Y , MAY 27, 190, . NO DIEPRA7IRS IN SI T. SYSTEM AVAI LA4LE To USERS.  

SPECIAL LYBIR UPGRAPt LC( f'11T-.  

TL CYMER WILL oi: UJAVAILAiLE FOR PRU UCTI)N US;' THURSDAYS FROM 2000 HRS. TO 2400 IRS. $LGINNING 
APiAIL 11,L9 5 TIOUGH-I iAY 30 198.l.. CIO0IPlUTER SERVICES WILL RE TESTING NOS VERSION 2.3 .  
A IY IS HIHING Ti TEST THEIRP COElS UR4ING THIS PIRIOli) WILL NED TO C3NTAZT CJMPIlTER SERVICES 

-----------------------------------------------------------------------------------------------------------
GENi--iPL INFORZ:1/1TIIN. I 

01! A')T WEL i. MAGNI TIC TAPFS ;0'IN OPERAT:IC AR'r N11T ON SIT;.  

[Sui , AhVISi-2Y. MAG ET Ic r FA r1ACKUPS.  

A T I TAl'S ARE SLISCFPTIiLl 10 PiYSIC kL TA iACKJiP TAPIS ARI RECOMMu1E O W-iE3NE VER THE INEFIR
MA I(;rN UN THE! TAPL '40ULI) IE IEXIMNSIVE PlI TIMtE CONSUMING TO P5C ELATE . PLEAS= NOTE THAT IMPELL lI)C:i 
AW) JCC 0il Nill ' IV RIF-IlS F I'R JOBS tf.CLiS3AlRY T) PECREFATE A TAPE IF NO IACKUP EXISTS.  

5 P 1 ! T11 ))' 1I iI 1ST!-7ITL:) TI IIVISIiS hEr A AFEK A7,0.  
1 . L, )YiV i A Jill J0 -t5 ;ii tINNN 1 [f ' : I i Joi,12 AND 0627 

ILL N T i- V1LitJ ilFTJ k FI /1 /1 , N .l NllJII RS (I GINNIN, 
IT-I 'i:.*2T 04 It 0020.i'4) MUST :4 LI-STiO. A CIJN50LI ATE-0 

L i . 1F IlL) VI: SUS :UG' 5TF iO NE N01si ki4-5 ; IST P IPUT-) TA 
I I V I S I i. 1i iXi' 1 Il TI-H VI v . Tii iF CIA IGI S A l 

,116 MA . ii jIlf 1T -iC:t 4T1 ING If P'T . U:i-i CHANGF .  

0O1A L - I N PI H10 1U'i 9i



I''rI, ; ';u It i)C=P K4, AP4=42UVA 1 C=(P 90l1 oUJN=V A X.  
-W I Wi), I N I, IJ 

C )VifS3) I N UT (t)TP T 

C O J 9 IN III.Trupu 

Ar- ToL 1 41 s=Nl IM. (~S Il 
'Z-- .1 NO~ 9 U 
CP. WI Si I N ,T !UIP 

NO 9 INN TT~/A 

W I N )9TAI.  

1)) 

P J N , ,S I tl I T /4 
UHF 1 "" ,S IlUT LlfI1V4 

CJ Y; I :) JiIJTU 1. l~ 
CP 9, : )irp F .i A Al/ i 

( )=~itLA 
S A E, , 

P. P.G) IIUT1I 

D; F - S1 

R N YP 

C P) :1 : )TPUT S1.
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10T' O 1 Id T? 1 

0 0*0 * 7 0I 
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00u*G* 1 I T I 
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0 '0 .0 *n 1 o I 2 

()0 *6 1 

Of) 0 *t '* 11 

0 ) ' 4C '11 

OC'0 *EE 't; 

(01*0 * £ *( y 
000 'bT '2 

00' * *(.4 

0~ 0*2 7) 00'0 0 *46 T T 1 
00O *4E *0 I 1 1 4 

00 *TP *( 
O " 0 *17 
00'0 *1) '1 

009'0 * E 
00 *1 * 11 
00' u 4.7 L 1 

00'0 *0 '1 1 1 4 

000 "C *UI I T T1 
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L1t 5 11 39 1 1 
19 6 LL1 39 L L 
20 6 12 39 1 1 
21 7 12 39 1 1 
?2 7 [3 39 1 1 
e3 14 13 39 1 I 
24i (1 1' 39 1 1 
25 9 [1 39 L 1 
? 9 15 :i 1 

10 L1 39 1. L 
S11 L2 39 1 t 
9 12. 1 3 39 1 L 

30 13 14 39 1 1.  
33L LA l 319 I I 
32 LU L. 39 L 1 
33 10 17 3) 1 1 
34 11 17 3:4 1.  
3' 11 1 8 39 1 
36 12 18 39 1 1 
S37 12 19 39 1 1 
38 1 3 19 3) 1 £ 
34 13 eUL 39 I 
4O 14 .' 39 1 L 
SL L4 2 1 314 1 1 
42 15 1 39, L 1 
43 15 22 39 1 
491 16 17 3') 1 I 
4 5 17 L V 39 1 I 
46 1 L q 39 1L 
47 1) 10 39 1.  
t 0 21 39 L L 

51) 1 23 39 1 

L 17 2 3 39 I  
5? 11 24 39 1 L 
'1) 17 2 5 39 1 1 
59 18 5 3 L 1 
55 18 OI 39 1 L 

56 9 L 39I 
19 e7 3 1 L 

51) 21 77' 39 1 L.  41 '1 26 39 1. 1 
SO 21. 3 39 1 1.  

b 71 30 39 1 L 
5 3 22 3' 39 1 1 

4 23 24 :19 i L 
5'. I4 e5 39 L L 

in /5 it 39 I  
'17 'S 27 39 I. . 1 

2 29 39 L 1 
70 3' G0 39 1 

1 i 3L A 19 1 1 
/2 /4 3/ 39 1. 1 
7.3 21 .i 3') 1 1 
I4 21, .44 39 1. L 

7 i 2 ( 31 1 L
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G E NF kA L Cf1:4TROL I[N FIJ RM A T 16) 

OJPERAT ION rillol

MAX IMUM NJMIIFR OF CJLUJMNS [IN A LI(=0 
MAX IMUM rJJMbI:, OF F[ :?MS IN4 A it-CK = 

CIUE SIPAU TO BF IJSLO IN BLANK COMMUC-4 700U0 

TOTAL NUMA3FR (UV NJJ1L POINTS =39 
TO] T AL NLJrlIt k OF IUT orVAC~jr rIrfl r 5 OC 38 
Tol AL NJ43L-k OF t --lIF'NJI T YP - S 1 
TO FA L rNLM4IL V OF hIJL LAYF.S 0* 
Ti TAL NJMN~l1.k OF11 UHR 1 D'4[-Sy S Lf E 2/; 

METOUL OF I-tIN(; £lP1:ANCF ;iTQIX 
OIMNS I ON 0 F A PISI - 3 

A CC L L - A 10N f FG iA V I T Y 32.20 

-CfI I [Ii) IN TVI) F G k'' (11) Aj F Co. C o



SYM./ANT I.-S YM P L AN E( L IN E UJ4T A 

PL AN PLAN TYPE 
NO. c I 1) NI. tj NK4 

1.11. 3 1 3 9 ~



-4 r 1)A L P 1N T 1 N PU T 1 DAT A 

'JUicRO I14i1)f4fR'YCINO I TI (IN CCIL .S NODAL POINT CO.)RI[N.ATES 

L L 0 1 0 . 0 0.")1).00 T).00U 
2 0 1 01 2000 04:000 0.000 

C'4 0110 0 0.000 12. 091) 0.000 
0 . 0 '1 23.000 U .u ) 0.000 3 

50 030 0 0 21.000') Olt) 0.000 0 
C'13 0 0 16 .000 1S.00) 0.000 

a 31 U)30' 9.000 2 1. 0 T) 0.000 
'4 u L 0 0 .000 23.003 0.0003 

1) I 1 C. 1 34.000 30 00 0.0003 
I L A4 u 31.000) .0 T) 0.000 

124 )30 Q Zd.000 14 .00.) 0.0003 
13 330 0 0 .1q.000 I 4l. 00 0.000 

14 0) 0 304 0.000) 33.003) U.00 ) 
15 1 1 L. 0 0, 0.000 311. 00:) 0.0003 

15 0 1 it 5 4.0001 0 .00o) 0.000 0U 
11 f) 00 0 44 .009 ~ .00:) 0.000 

I 0 .1 0 39.00f) Z I.003 0: .000 3 
1 4 3 .3 3 000 3 2.03u) 0.000 3 

23 . 31 0 0 21.0o') 3 1. C0 U.00 u 
21 I 0 3 0 0 9.000 . It .00') 0.000 

2? L)1 0 Q 0.000 5 .001) 0.0003) 
23 L 0 4 55 .000 c). 00) 0 .00000 

? 4 0344 0 53.090 1?.. 009 0. 000) 
2,) ') 0 0 0 50.00U0 2 3.000 0o.00') 

rU 0 4) 3' . 3000 34.0T0 3.000 a 
'73 0 1 0 0 34 . 00) 43.030 0.000 1 

')00 0 ' ?. 23. 000 90)1 0.000 3 
4)3' 0 f, 0 1) 12.000 -53 .0 93 0.000 

3:) :j I L 1) 0 0.000 5 5. 001 0. 000 3 
31 L L 0 L 65.0043.0 0.0003 

32I 3 0 1) 03.00) 14 .00T 0.00IO 3 
33. 0 f ) 0 Q1 5) .001) 21. 09 ) 0.00) 2 

VIl 1 1) U) 0 0 50.000 It0.0OT3 0.000 3 
3 5 0 0 4 0. 000 5 0.00 ) 03 4.00 0 

5 :4 2 I) . 2 000 54. 009) 0.0003 
U 0. 0014.000 h3.3 00 3 .o 

3' ,)1 0 0 0.000 6 5 .00J 0.000 D 
3Q L I 0.000l O.003 i.000 3



(1 IDAL POI NT I NPUT D)ATA 

u3 10UU Y C.ONOIT I ON C10 C0S NUUAL POINT COUR)INATES 
NMloER X Y xx yy z z x y 

I I 1 I L .0 1 0.000 0.00) 0.0,00 
2 0 1 0 1 12.000 0.000 0.000 
3 1 0 1) 0 9.000 ?.000 0.000 3 

1 1 0 0 0.000 t2.00 0.000 D 
5 3 1 0 1 0 1 23.000 15.00) 0.000 3 
5 3 0 0 0 0 21.000 2'.0.00 0.000 0 
7 r) . f) 0 016 .000 1 S. 00) 0.000 

3 .000 G 0 9.000 2 1. 0)T) 0.0003 
4 u L L 1 0 0.000 23.00) 0.000 3 

I 1 .1 1 3.000 0.00 0.000 
It : 0 0 0 9 33.000 4.0:)) 0.000 0 
L :1 0 0 0 0 0 - 2d.000 19.00.) 0.000 0 
13 9 0 9 3 0 0 19.000 2(.001 0.000 D 
14 0 0 0L 0 0 '.000 33.00) 0.000 1 

15 J 1 1 L C' 45.000 0.00) 0.000 0 
17 0 4 0 0 0 44.009 3.00) 0.000 D 
I1 ) 9 0 : 0 0 39.000 21.000 0.000 0 
14 1 0 3 0 0 32.000 3Z.00) 0.000 3 
20 0 0 0 U 21.003 3 .000 0.000 1 

J1 0 0 0 0 9.000 44.00.) 0.000  
22 3 L £ 1 0 0.000 45.000 0.000  
23 L L 0 L 0 1 55.000 0.00 0 03.000 ) 
24 o 's 0 0 0 53.000 12.000 0.000 0 
2 0 0 0 0 0 0 50.ovo 23.000 0.000 0 

2 > 1 4 0 0 0 0 A3.000 34.000 0.000 3 
7 0 D 0 0 U 34.000 It3.00) 0.000 1 

SU 0 :4 0 0 u 23.000 50.0)) 0.000 0 
24 J 0 0 0 0 12.000 53.003 0.000 0 
3J Lj L U 0 U. 000 55 . 00:) 0.0003 
31 9 L 0 65.00o0) .00) 0.000 0 
3 ? 0 0 63.000 14.000 0.000 3 
3 0 0 0 0 0 0 5f.000 2 /.00) 0.000 0 

1) 0 0 ' 3 0 U 50.000 40.00) 0.000 0 
35 0 0 0 0 0 40.000 50.000 0.000  

U5 J :4 9 4 0 27.000 5 1.00) 0.000 0 
? j 0 0 0 0 0 14.000 63.003 0.000 0 

3 . i L 1 0 0 0.000' 65 .(003 0.000 D 
34 L L 1 1 1 1 0.000 0.000 1.000 0



GENERATLD NODAL 1)AT k 

'103E HOJNV'RY CONITION CODES NODAL POINT COO3RDINATFS 
N1MBR y XX YY 1i X Y 

3 L L 0' 1 0.000 0.00) 0.000 
2 (7 . U 1 1 12.000 0.003 0.000 

3 3 0 0 4 0 9.000 ,.0o 0.000 
I'4 : 1 1 L0 0 0.000, 1W).00. 0.000 

5L0 l 0 1 23.ooo 0.000 0 .000 
0 3 0 O' 21. 003 . 0) 0 .000 

0 ) ) 0 0' 16.000 15.009 0.000 
0 Q 0 o 9.000 I L .00) 0.000 

L L 1' 0 0' 0.000( 23.000- 0.0003 
L 1' 1 0/ 1 34.000 0.00)t 0.000 

I * 0 J1U 0 33.000' :.00) 0.000 
12 U U : 3 ( (' 21.00o 1.00: U.001) 

13 3 3 0 ) ( O' 19.000 ?I.U0:) 0.000 
L4 j J 3 0 0 9.000 33.00) 0.000 

15 L 1' ' 0' O' 0.000 34.00' 0.000 
L[ s L I ' 0' L. 45.000 0.000' 0.000 

0 1t 44.000 16.000 0.000 
13 0 0 U 34.000 0.0 0.000 

1I U 0 0 0 32.009 32.000) 0.000 
)U 0 0 . O 0' 21.000 34.00T 0.000 

L V ' 0 0 O' 9.000, 4.00' 0.000 

1'L L L 59.000, J.000, 0.000 
04 U 0 0 0' 53.000- 12.00)' 0.000 

25 0 0 0 0 0' 50.0009- 23.009)' 0.0003 
25 0 0 0 0- 43.000/ 34.00)' 0.000 

27 0 0 :3 0 34.000' 43.000' 0.000 
2 j ) 0 0 0 0 23.000' 50.000 0.000 

24 j A 0 0 1 0 12.00) 53.00 3' 0.000 
30 J L' L 0 0 0.Oo' . 55.00) 0.000 

I1 L 1 0 1 65.000 (.00V 0.0300 
3 3 0 0 61.000' 14.003' 0.000 

33 3 3 O 5d.00 27.00)' 0.000 
39 3 ( 3 O 0 50.000 40.00 . .006 
35 o ) U 3 o 0 40.00I 50U.00 0.000 
35 J U I 0 0/ 27.00) 51.003' 0.000 
31 0 1 9 0 U 14.000 t3.00 ) (0.000 

3U L 1 10 ( 0.000 / 3S.000 0.000 
39 1 L1 1 1 0.000 0 .0009 1.000



J U A T (1 . N N U .1 f E R S ( SfTUCTU'4.E 

N X y 7 Xx YY ZZ 
I1 0 2 C) 

2 3 0 9. O 5 u 
3 ; 3 10 L1 
4 1? 3 O 3 13 
5 l1 0 to J 17 0 

LI 1D ,0 21 22 23 
7 29 27 28 
- 13 31 33 34 35 

3 b . 3 37 3 

13 39 .. V J 41 7 
Li 43 A 4s5 4, 4i7 
12 40 45 50 St 52 53 
13 55? ~ i 
14 63 1. 63 64 65 
15 01 U 70 3 7 6 

lb U0I U 70 3 11 0 
17 17 I 475 7 6 7 7 

18 7i 1H 30 (3L U2 83 

64 08 87 aS 69 
2V I' 91 92 93 94 95 
2L vb 97 9.) 1 ou L 
2 2 U 0 .0 103 1(CA 
23 1 10 107 0 
24 1o 1 .o.1) 111 112 113 

25 L L4 15 1 t( 117 118 119 
? 120 121 L22 123 124 125 .  

21 12'1 12I L28 129 130 131 
21 132 L33 1 I f 135 136 131 

1913 39 L41 141 14? 11,3) 
33 U4 O 0 3 145 L146 
31 1'7 o 140 149 U 

3? 15J 151 152 1)3 154 L55 
33 151) 13 191 1F,9 160f 11 

34 162 LO3 1. 6 165 166 L67 
35 1 W 169 170 171 172 L73 

3 17I 175 170 177 173 L7 
37 10) L . 112 183 184 18R5 
3b 1) f 0 3 Id7 LA8 
39 0 0 o 0 0 

1.



I N P U T 0I 0 AI L 11 a I N T T Y P L S IMETM-Ul) OF: F)IRMINf IM~PEDANCE 13 

T-T AL NIA. OF I NTF VACT I !'. '400F~S 

1'4TFPAcrION ilfJll S 

L 2 3 If 5i 6 7 f) in1 11 12 13 IA 15 16 
I ~ ?I ?I I0 ?1 22 23 q 25 26 27 2"1 2 30 31 32 

33 314 35 36 3 7 38 0 0 0 0) u 0 j 0



GEWEPATF 'II 1 )A L P 0I1N T TY PES 

I 'i ERACT In(N N(JIAL PuO n 1 I TI]Ts'L 1 sr 

N1 2 3 7,5 ~ 8 9 10 11 12 1 13 it 5t6 [7 1 [ Q ;_? 021 ?2 4!Z3 2'e 25 26 27 22930 31 32 33 34. 35 Jo



E Q1)U A T I O N N U M I'l C S I JAPI-.ANC[7 I 

)L 7 

I It 3 12 L 

153 If2 

13i '# 2'1 

1'4 -1 7 
25 5 3. 5) I 

hi 4J '41 f,) 

2i) T) 471 

31 7 ,0 1 

33 79 3.,- L' 

35 It f; 3 
35 1)154 

24) 7:) T) 
37 750 L '4) 
31 7 0 I



()Am' ELEMENT C(;NTPOL IATA 

NJMBER JF HE Al FLEML TS =JS 
NJM;IE:R IF UIFF [rINT M T;EQIAL TYP S = I.  
NJ I1ER JF [If-FERENT G;r'HlFTRIC PROPIF RTY TYPES = 1 

IU:AM MATFRZIAL PRO)PfRFY )Aff.  

'A T Ni. 2G M VS VP DS 'P 

L 0* . 200Ce .00+C9 . 2083F,+09 . 55 6+E04 1443E I .23'7E+LL 0. D.  

BEAM GiEUJM: TRIC PPiiPI PTY DATA 

GzD NO. A e5-3 J 1-22 1-33 

L .10(0 +0 O* )* .100OF+04 .10 00 E +01)4 .1000EI04.  

DEAI tLEMI:NT ATA. 
) 

CLEMFJF I J K MAThPIAL GFLMFTRIC 
NA PRO. Ni4. PRU. NI.  

F 3 39 F F 

3 ' 1 
33 34 1 1 

J 1) 42 e4 1 U 3 4. 3 ) I 1.  

7 3? L1 

Z; I 

1' 3 8' 3'? LF 

3 7' 3' F 
10: 3 31 1 

1 3 '>' 1i 1 ] 

2 6 1 it 1 1 

l 5 9 1.41 L4 
' LJ; L 1 L 

12 & 11 A) I F 

21t / 111 

- 277 1. 3 3 I [I 

25LI <14L



I I L 1 -t 3 'fI / 
i IL 17 19 11 

35 LL 16 3) L 
35 12 I ' L 1 
37 L2 19 3 ) 1 
31 ].3 19 3) 1 1 
3) j13 2J 39L L 
'4 110 39 L 1 
41 1' 21 39 1 1 
4 ? 1'5 2 3 9 1 
'43 15 23) 1 
4 4 16 17 39 L 1 
45 17. 1 ' 3- 1 1 

14 If 19' 3) L 1 
Al 19 20' 39 L 1 

) 21'. 39 L 
'49 21 27' 39 L 
5 1' 23' 3 1 L 
. S 17 e3 39 1 1 
52 LI 2'.' 39 1 1 
53 Li 25' 34) 1 

'I'. L 25' 3) ( J 
55 12 ' 3') L .
55 19 20 3) L 1.  

57 19 27' 3) 
53 IS 20 27' 3') 1 
5j 28' *J ' I I 60 21.8 35 1 1) 
bL 2L 29 39 
0 2 2 1 3:0 3) I . I 
53 22 30' 9 1 1 

23 2' 39 1 1 
05 29 Z1 3: L 1 

* 25 2w '* 1.  
o1 26 27' 3) 1 1 

65 27 26 '3' L 1 
69 28 2"' .  
7:) 29 3i' 3 1 
71 23 31' 3L 1 L 
7) FA 32 39 1 1 
73 2 13/ 3) L1 
71. 2 39' 34 1 1 
75 27 35 3) 1 
7 r 30 , * - I 
77 31 39 1 1 
7i 39 33 3) I ] 
7 31 3 3) 1 L 
H:) 32 3j 39 L 1 
-55 33 5' 35 I 1 
Hi 34 3 

d1 35 3, 3L L 1 
it 4 3 , 37 19 1 1 

5 37 38 3t I 1 

2I 

|1



B BLOC K STUFkAG[ INFORMATION 

A. AVAILA3L[ CORE- SPACF IN4 liLANK COM1MON i0) CH. V-U. CJf'F SPACE FUIR Pk:4VlANfEY~f DATA - i/ ) 
C. AVAIL. CURE: SPRACF FOR Y>F*CJ T IU I A-0, 5 9Z31) 

0. NU M3 :R 1 F Ei)Afl[)NS IM STRlJCTUPAL SYSTEM - IA 
t. N UM 6t R 1-F TFRMS IN STIFFN;_SS OF STROCTUKE 

F- * Il(E R OF EQUAl UINS IN t. CAYATLO SOJIL SYSTEM 
N. U IU K13 0F TERMS IN- STIFF-F;ESS OF FYLAVAtFO( SOIL 

I- >JUtI3R 0 F )IEMS IN K?l (IF 1EXCAVATFE) SOIL -' 

J1. IAX IMUM NUJMIIR OFE COLUMNS I14 A "LOCK 
K. 9IAXIM)'i NUMPIER OFE TERMS IN A ULOCK U = 0 
L. RE (. CUORV SP AC HOK LXt-C . I t*K ~J +2 *MAX(OO 09F45 
M. 4CTUAL CURE SPACE USED) IN 3LANK COMMON (L+U) = 781 

N. NIUMCFR OF OLOCKS IN STIFFNrSS frW STR.UCTURE 
0. NIUMIER (If hLOCKS [N sr ir-ss oF EXCAVATE!) SOIL = C ~~P. NOMooj- (I B LIOCKS IN <? 1 OF F %CAVA TED SOIL- )



O VERALL TIME LOG 

INPUT AND kFROwLRE NOD!AL PoINrT = .40 
FORM ELEMENT MASS AND COMPLEX STIFFNFSS = 4.3? 
ASSEMBLE MASS AND STIFFNESS OF SOIL AND STRUCTURE = .18 

TOTAL SOLUTION TIMF = 5.50



OUTPUT TAPE IN~rJ~MATIUN 0 

L1;ICAL rAPE ~w I rrs:~ fAPF 4 

I: * /1 
Jif;; jj* -

ii ~L PJ J * I;t 

C 

I

C. 1 

1 

) 

) 

) 

) 

) 

C 

) 

C) K) 

'-I 

I>.  
4



03.07. 15.USE RSUNGSt I) 
Od. 07. 15. CHAPGLv PROJWC 03100641355.  
03.07. 1 f.SPROLOIG 9PPOl ow.t 
08.07.1.SIT! SPPOCL/FS=A0.  

OR.07.17 .P lijCi.  
(1.0. II. / /LUAF: 7 .0is CP .0L P.T//LOAOER 0lti47Z/04OOO0-040000 CM I TM 

03.07. l7.IFdif 0.EO.TX0,FLASHIT. F 
03.07. 17.F.NO F,FLASH IT.  

0 .07. 1 .IFFUTHOU.BC0,'lULLIT.  
O3. 07. 1 .CUGF N)d.  

011.07. L. FIJU CH3GFTN 
03. :) 7. 13. 1 600 ril'XI~t I x ci tUTrlN FL.  
01.07. 13. 0.00 CP SECONDS UXFCUTION TIM.  

04.07. LI.G 5SBULL/UN=EDSOPERNA, 

I0.07.1 . I FILt (SYS3ULLASI ,OUTIT.  
03. 07. ii. Cli V 5YSMiJLL.  

03.07. 13. ENI) 1IF ItU II T.  
03.07.1 .iflI:,IULLIT.  
03.07. 1). RI: TU121 , PPF)C I 
03. 07. 1 . RI VF i.  
04 . 1. I7.1. P13 UT ,011 TPI. fl C =P R TUlN=C SUVAXL *FC=CP )U F, UJN=VAX.  
01.07. 20. RUIJTf CUIPLErt:.  

03.0720.R'wlNU, INUf u.  
03.U7. Z .CiPY SPf , INV'IJ IIUTPUT.  

01.07.20. CI)Pf L UMPLrTF.  

03.01. 0.GE TlINP4JT=NI.  
03.07. 20.pREw1111, IrPUT.  

0-J.07. 20.ClIPYShF INPUT,,-)JTPUr.  
09. 07. 20. EU1 CGUUN t4Rf: .  
03.0?.;20.FEWIU0 IN~PUT.  
03.07. 20.ATfACIiOUSA?/UN=SASSI'P.  
(13.07.*2L. O3USEA1Z..  

O.07.21./1/LJAgIJ 5U7 *005 C1P .087 RT//LOADER 01472/040000-340000 CM I TM 
03.0?. 30. STOP 
03.071. 30. 2 772;00 FINAL EXt CUT I)N 1-L.  
0 . 07 . 10. 1.52 3 CP S.COIDS XECUTliN I I I..  
03.07.30'.VT41I10,TAPL4.  

01.07. 30.PUR;i, NS T'/VIA.  
03.07. 30 . Pv N 4 N/T 
Oft.0U7. 1.I'0 Fl1 l-,9N5T4 
04.097. 31. CUP Y if TAP:l:4tA51 '1.  

O3.07. 3L. OIl INCUi-vk Iu.  
S 0i.07. 2.YI IL .



08.07. 15. IOUSE T7777s P2.  
0'S. 07. 15. USE R, SONGSL,.  

OM.0 7. 15.CHARG( I'RJWC03100681355.  
0 3. )7. 1!,. IPl 9PRU pt( 1 , 
03.07.17.%SETNPRfOCL/FS=AU.  
0 .07.17.PRICI.  

03.07.17.//LUAGER '1p7 .005 CP .091 RT//LOADER 014i472/040000-040000 CM 1 TM 
4* 07. 17.I F , l.FQ.TX0,FLASHIT.  

0 .07.17.ED14 Fi iLASHI r .  
03 .0t7.*17.*I F F 0T,1 E'. (Ctl 'tLL IT.  
03.07. 1LI.CHGF TN.  
03 . U7. LS. NI) CLIGF IN 
03. 07.111. 15600 'AXIMJM EK-CIJTION FL.  
03.107. 1. 0.C02 CP SECONUS EXECUl 10 TI IF 

S 03.07. 1S.GI:T. SYSOiULL/UN=ED SOPFFNA.  
03.07.1 . I Ft *FL J ( SYSJJLL, AS) , OUTI T.  
03.07. 1U.CiP'Y, SYSBULL.  
08.07.8L3. EI I NCOUNTECR I.  
03.07. L .ENOF,0lIT.  

09. 3 7. 1 L.E I F L 0ULL I T.  
OH . 07. 1! . RE TUOJ , PPC I.  
0.3-07. 1 . R VC ' T.  
0.07. 1). RIlUT2 v tUTPU T C =PR0JN=CSOVAX 1.FC=CPIF FUJN=VAX.  
03.07. 20. ROUI t CIMPLE i;.  
U 3 . 07. !0. RLW I'JlP, I NPUT.  

0 0 7. 0.CUPYSiSF 9lNPUT*OJTPUT.  
03.07.Z0. COPY COMPLETE.  

0.07.20.EWINj, INPUT.  
09 .07. .0 GI:T ,IMNPU T= NS-(0.  

0 .07 ,2.; o E Ii 41) , I91NP U rTu.  
01-07.20COP YS1V v I NP 1 rJu0TPUT .  

04.07 . * . 11 1: NCUU NTF R D .  
01.907. 20*R"EWINDs [INPUT.  
04.07. '0.AFAC iIFtIOUSti' /UIJ=SASSIMNP.  

0O .07. 21. OUOSEA.  
OT.07.2L.//L0AIIIF 317 *. 0 C 1 .087 RT//LUADFR OL4472/040000-040000 CM I T1 

03 . 07. 30. STOIP 
03 . 07. 30. ? 720 F I NAL EX CUT 1ION FL.  
03.07. 30. 5.)2' C11 SLCONDS I-XECUTIrIN T11E.  

03.07.30.PL.RGk NTtNA 
01.07. 30. Ni' NUT FOUNO.  

04.07. 30.ub I N N T4, 
03.07.31.COP Y3IF, TAPV4vNi T,,.  

03.07. 3L. I:li ENCI1U 1L'Z-RED.  
01.07. 32.1AYFIll f..  
03.07.3.? USERP, DAYFILE PROCESSI:.  
03.07.32.PURGE9SIOUTiMA.  
03.07.3.0.liSIOUT/AW 
0 .07.32.kt 10 ,UTVUf.  

03.07. 32. CLII 1 WjCuUNTER .  

OR.07 3..silEA s 0. 02XU S.  
01.07 . 43.UE b , 0.)7 i M4,.  
01.07. 33.UtMs 5. 17 L( NS.  

03.07. 31.UI.CP s . t.'LO i " C 
01.07. 33.A , IQ i.29PifI.  
09.07.33. i1l r 1 /P= 

0 . 07.13. ) ILL S I'JC SS ).



wMW~AM IW MWtiwr4 MWNii Mmll:4Mh(*J Mi 4KI WIIMMWW'I' ,mw MWMWM WHWMWMWmAMW 1WM4WMWMWMWMWMWMWMWWMWMWMWM WM WM ,IwMWMWrI'MWMWWMWMWMWM 
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SYSTrM BUJLLETI N 

1IiI'ELL h.ALNI.T CREEK CflMPITLW (;ENTER ?JPER4ATIUNS HOURiS (PACIFIC TIME! 

M!J:J ) 4Y ANI) FV.11AY 0500o T-1 21[30) 
T)JL SJ)A Y To TIUORS)AV' 050 TO 2.130 
SATURDOAY AN,1)-) 0 NO A Y 0706 TO 1 1 09 

IOP:-klTORS W ILL NUT -if- ON SITU AT ALL UTHE-l TIMIES. EXTENOD OPERATOR COVERAGE MAY BIE ARRANGED BY 

C:.JTALTING '303 EPI'L AT (4151 943-4653/q5tbh 
----------------------------------------------------------------------------------------------------------------------

1)4E CY1A1ER SYS tF-M 'WILL nl- U!4AVAILAIJLr: TO USERS AS FLLLJwi:) 
mi'0Y2000 TO( 21.00 SYSTEM BAC(IJP 

Tt.Jf:S,)AY 1930 T IJ 2300 MA [(INAPICE + BAZKUP 

,4LON 1: 5I) A Y ? ?00) Ti i 230 ()u Y STFM BAC<UP) 
I JORS D Y 2200o TO 0 .309 SYSTEM KAC(UP 

F 14 1) AY 2 (0 Ti1 1 2230 SYSTEM RAC(UP t rlSTIN ; 

SA rURi!IY ItIJ0 10 1700 SYSTEM BACKUP 

S 1. 4 0A y1400) TO 0 L00 SYSTEM BAC<UP 
------------- -- -- ----- ------- -- -- ----- -- ------ ---- -- ----- --- -- ------ -------- ------ -- -- --- -- -- -- -- ---------------- --

i T '' j' .,Ip; \IfI, .,! sir. . -3Y',Ti MA lIL 11+ 11 -I 1', ' 

I L 1 .1 ?,', TitiJ; !.AY JI; CIVVU; S: ci vi Si'It Cir LL AF: liSTi-4; 'wlli V;. )s I jO .3 

A il JSL *::S ,~i I 14; TIt Ti--ST I'll I1k CiorL .)J rqG rHI S PEIU)O A ILL t0l17+ rp; CAiNT rkT Lilfi,'(TER S~i-.VICF 

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

UE LN~ I' AL I ! iF .12 RIA T I 1) 4.  
DO1 "IT RIEL:ASE MAGAET IC TAPES Ili[ N OPI:PATTIS AqE NOT 04 SITE.  

USER ADVISORY. MAGNETIC TAPE '3ACKUPS.  
MAGNETIC TAPES ARE SUSCEPTIBLE TO PHYSICAL DAMAGE. BACKUP TAPES ARE REC04MENOED WiENEYER THE INFrIR

NATION ON TlHl TAPIE WOULD BiE EXPJINSIVE OR TIME CONSUMING TO RECREATE *PLEASE NOTE THAT IMPELLCDC, 

AOL) UCC 00 NUT GIVE RFUADO5 FOR JUS NECES.SARY TO RECREATE A TAPE IF NO 3AC'(J? EXISTi.  

AS PtP. THE MF>IU 1)1 STk.IPTE1 TOI.01VI 51095 OVER. A WEEK AGl.) 

T~ii 'iL1 JV-RHIAJ J0l1 140MRFRS IFOTNONN41 1[-1 06?2 AND 0527 
WILL NOT 3: VALID %~Fr&k Z/./'P5. NEW NIJIIERWS (Ri3-GINN1NL, 

o~' no 0hZ5') 1' '1'! 0-,23)0(4) MUST 3li PIPOIJI- STFE 0. A CONSOLI )ATEO 
0 r-I f(OF O)L) Vi-P-SU5 SlIGoL SlTiPl OLIw VO.IFPS j1 O s r piliUT: I TO 

II-V;C4 tIVISIlfl. TJ !-KPIJI[TF THt- RfEVII.W. T I F i E CuIAAGV5 A:Z
11L I1h, M.40iL I) sil T ALCUNT ING )l P "T . NUl tIE C-I )-% S.  

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



R)UTE 9 IN TPIJ T KC= PR vUN'CS OVA I.,tnF ,UJM VA~XFPC P.  
R :W I NU 'I 1 N PU r 
C:)f' fS13F vI NP LT i UTUIT .  

R W I 4L) t I F4P(I T 
GE T,9 PrJrT=N56CII .  
?--WIN0IN[rPUT.  
C IPY541S F INP J V. OUTPO .  

TIZS 91)P .. 5Y;i1'4fpC2,LFrl=rr .  
R - W 14 . T T I.  

C JIP YiiF ,TT T AP F-I. .  
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19.'43.2i. iTLP 

( 1). 43 . 25). .e'c MA K I MU E Xf. (J) I I WAJ F L.  
q 3. 1.) e.bul CP .iF.COAD1i C3X.--CUTlI9N Tr'hc.  

1..43.15. * 4 YEIL F.-



I1U. A40.o= 3. JS ,SOG 

I.I). 4 0. 5 4. IPUISEKI 1)G 5U 1, 

*'0.0./'L0:LW~ i.4 VZp .)P.7 kT/L:UADER 0144'72/04.0000-0400 CM I TM 
10.41.00. IFF,0T.EUJ.TXO9FLASH1IV.  
10 . . 0 . ENI 1)1F , F L A 111T .  

10.4'.U.00CHGFFN I.  

I j. 4 1. 0 . 15600 '14KIMU' EXI:CUITION Fl.  
10.'. 1.0u. 0.001 CP SECON0S F, XCUT ION T T.  

r 1J.41.01. I0P,ISSJLL ,.IOUI 

10.4.1.0L. [*O Lii COUNTI-(RL 01.  
10.'.1.01.ENOIF 1 90TI.  
10 .'4 1 .0 L. LNul I II ULL IT.  

10.'. 1.02. RUT-- 0IUTPU Fi, 0C=P~~ ,u4=Cs(-VAX1 11IOFF 9OJN=VA(, IC=CP.  
l 0.q1.02. UtUT4 (.OtplIT.  

10.4.*02 *COPY SIF INPUiToULTPiJT.  
( .'.1.02.COPY COMP'LETE.  

I0' q. I.0171,40 INPUTN.  

( 10 . 41.0 2.kF I4\IVjg, I NPIUT .  
10 .'§. 102 . COUPYS b F , I NP)T ,fJit)TP UT .  

11.4 1.01 . [ill! Ftq4C.IUWFF4: 1).  
10 .4 1 .0? .RF W [4) 9 INPI!T.) 
I J. 4 1. 03. 1P.S , JFP'= R 9 5YM A' C? 9LFN=TT .  

I) . to 1. 05. VIC, G I N 91 Z I R S o 'J / I R5.) 

19.4 1. 05. IVS 4T T =1 o 042 4 

10.'.2.25.NTU4., ASSIGNLO TO TT, VS,1=Fifq2y.) 

10J. '4 2. 2.k-. ~.T 
( I') . 42. 27.SKIPI .11,4.  

1.4 '3. 15 * JI CI3,0023 UUO O20 01'00 I 2')0,))OoUoL .06O 
10*.43. 15. l* 4 .13 , F0?. 100, 102 3' 2 ,LSO)U4. ('0000)0000.  

13..3.i~dCIv~~o'2t,(,6.h 01 THUE rLY.  

10. '3.15. 'J1 , C 3, D0C0000o2 3206'. 001 22IoO0)(rlOtoo1406( 

13 . 43.15 .'IT 9C13 9 . 5 9 44?6 11~,,61 ;114 TlWf FLY .  
10). 43.1 *-jAT ,Clju0 I302 ,) S0,~S.1,04i.3?71 

1:). 4o . 15 .1 9 ,C 13 07, 0-11403t191-14 2u XU 00h01, 

I0.'.3.15.'J vi,0 3,t 25v:1'. o6hf4 1.; THE -LY.  

10.' 43.1 L.NT 9C L3 f00 09,3o'uc0~o(~o7.  

I fI



. . . pe J ,L' .- v-a--c - ..,L.-)vU.J9rljuutu, u * w 
- JL 1753.15.NieCl3,E 25141bb46, ON THE FLY.  
1.43. 15.NTC13-(-01E0)929,R JI 040SO*GS 41032620 
13.'13.15.NTvC13)000000023004001U22o000000

0 0 00 7 4 0 6 
1J*'3.15.NTCt3,F070,T0i00237OL5OU4,PU0OOOOO.  
1).43.15.IT Cl3,L25,H42616th46 0A THE FLY.  
13.4 3.15 .NT l3-0-01sE0929.R), 0400,53GS41336270 
13.43.15.NTC13,OU0O000023O040122)0O00000007406 
10.43.15.NTsCL3,F07,1000002371,L5004,P0000

0 0 3 0 .  
13.43.L5.NT9CI.3125vH4Z61U64f69 ON THE FLY.  
13.43.15.NT 9C13-0-011E 009299RD), 040,SO,054103522O 
13. '3.15.NT*C13,0000000023200400122000)0000007406 
1)3.43.15.NTC13,F0710')0023?2L500.,P0000000.  

10.43.15.NTCL3,2E2il4?t166(6, ON TOE FLY.  
13.93.15.NTqC'13-0-0100929,P), 040,O0,0S41037450 
13.43.1, *.NiCL3i, 00000002320040) 122000000000007'4 
13. 43. 15. N TCL3,FU7,I00,0023/3rL'jfl47, PQ(30000.  
13.43.1, .4TvCL39F25,442616bb6', N THE FLY.  
13. 43. 15.i *CL13-0-01 s03929'RD , 40,S0,S'S41O31510' 
13.'43.15.NT.C13,1)000000i)0 3 2 00 4 00 12200000000000006 

10.93.L.NrCi.3,Fu700), o002374L04s)POo000000(.  
13.41.15 .0TCL3,25,H42t,16646, ON THE FLY.  
13.43.16. CLIDt CUMPLETF.  
13.-43.L6(.COJPY3RO TTqTAPE2.  
13.43.T ,f13-0-010099R, 040,50GS41030030 
11.43. L.NTCL3,00UOOO23200400122000000000o0740f.  

LJ. 43.s.NTC13F070,0o0s9oHz312375eL004,0oOOO0rO0.  
13.43.LS.NT9Cl3qF25H 2lb646, IN THE FLY.  

13.43. 15.NTC13-0-01 ,LO ' 29,kOs 0409sUGS41334370 
13.43.15. NT ,L3 O00 0000r102320040012?00000000U0b7406 
13.43. I.NT,9d139,07,00,0,)02376L5)004,pIo00000000.  
13.43.15.4TC13E25gH42bIb646, IN THE FLY.  
13. 43. 1.NIT CLJ-0-0J1,00929,R) I 040,SOGS41034520 
1J.43. LS. CL 3,1)0000000232300001220000)000007406 
13.43.Lb.NTC13,FG7,0),0o002377,L5004,POOD00000.  
13.43.15. NITC3,t253li42610646, UN THE :LY.  
10.43.Lb.ITCL3-o-o1,Fno92qwk)q 040,S0,0S41037520 
13.43. 15.NTeC13,I)000000232004(01220000000U7406 

10.43. 16.4iCL30710O00sU2430sL5004,P000000JO.  
10.43.15. TsCL3.Ik25,tit?6tbb46,f ON THE FLY.  
13.43. LS.NTetC13-0-0t.E00929,Ro) 0)0OvSOGS41032760 
13.43. 1I5.N1t C13,0000000')0j23200400 12200000000007406 
13.11 3. 1l. NT sC 13 91079 100 0 ROU2401 L500i4, U0000000.  
13.43. 15.NIs C1391:259li42tL6646, 11:4 THE FLY.  
1).43.15.'1 ,C13-0-01.E009?9,. 3, U40O0,SGS4103060, 
13 .4 3. 1b.NT13,00000030032004001 20000307406 
13. 43. Li.NT ,C13 ,r-r), lu0,H0002402, Li00)',Pl)0000000, 
13.4 3.16.vTeC13,L25,l42164,. IN T-'f9 FLY.  
13.43. lb.NCL3-0-01st00929,', 040,0GS4 13335b.; 
13. 43. 1 N TeC30000000J2320040012200000000740t 

1D. 43.Lu.N TC13,vVO7, 10 0O2403 ,5) 04,Pu000000C.  

13. 43. Lb .4 T 9C 13-0-01I 019/9,4 , 0'0,So4I1332 
13.43.10.NT CL3.0'00000023/U040FLE2000)000000740f 
13.43.1b.NI,013,07.10,FO02404.L0040000 .  
13.43.Ls.rNTC13,125,14?sutb6, h l: TM- ELY.  
10.43.1I6.N90C13-0-01,000)999") )4 04 0 9,-sG 4t 35410~l 
11.43. L .T ,C13 t9 F0000 )vF320040 0122000j'#)',)tF) 000l .  

13.43.LP .NTC13d: !11','!,it,646, TOt: L- Y 
I . (.'1 - '. I 1 A - - ~ I 1 S.,~



10. 43. 16.4T9,C 13 9E107,9100 (J(,-24 7~juooo.
19. 43.i.,C3i2,4,!It'b ONl THL FLY.  

13. q 3. 11-. * IiNLtJ40 T T1.  

I) .43. 17.CtJMPIPA.  
19.43. 17. 11/AL '.l R 5 .(005 CP .272 RTf/LtlADER 0)14472/04OOOO-O0O0UU CMi I TM 
1.4.3. 25. 3 Sl P 
12.4.25.~ 200200 '14X. I MJM I-XVCUT RiN FL.  
V) .4 3. 25. 4.07?1 CP SE~CONDS EXl-3CUrIOA T11E.  

1).43.25.)AYF lit.  
13.4.3.25. J)SEz DAYFILE PRUCESStrl.) 
10. 43. 25. PURGU :,S 1IIIJT 174.  

1J.'.3.26.I)IFI'JIIUUTI.  
1).. It3. 26. CIFwZ l'J,(!JTUi" or. JT 

12.3.2. &i[i umco'jrE~r0n.  

12. 43.2.JFAO, .;)0',K(NS.  
1).'.3.P6.JEF'F, -).I1db'IJNS.  

I q.3 . .1) 1.1 s, 1.2 ?I{IJNS .  
1) .43. ?S. Ul: C P 5. 5 ELCS .  

I1J. 4.3. 25. IOU T I (/01f'=I- ) 
12.. 1 . 2b. NO P I iLt:S P RIICESS E 1.  
1)./q3.2b.iJAYP2lLt (OUpTU~JVTi, 
10.4'..05.UCLP, Lii, HSOLLP2, 1.419(LNS.
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SY'jTEi -UL-LETIN 

I IPC AL-4or Uk LI-K COMPIJf KII. C:'J4TI-R DPEM TIO(NS HC'URi [P iC IF I' TI ME 

NO 4JO*AY AN!) kb IAY (; t, V T: . L30 
T 1) I' 'i f Y T: T-IUOS JAY C!,(, Q T 0 23311) 

Ss'1 T 0A DA A NI OIN') aY O00 ri r 
Wiff P.AIkS .dLL NOT iL( IN S ITE AT ALL OiTHER TIM:-S. F XtENO(3[) OPERATOR COVE 4AGI= MAY BE ARRANGED BY 
LIJ4TAGT INSi; iti.1 F IRL AT (1415 94013/6) 

I If C Y Ii Q. 'iY 1 WILL otf UIAV% ILA!1Lf TO ust:RS A, FOLtLOWS: ) 
140li0AY zuI 000 F. 12 SYSTEM BACKUP 

I-i'Jt-AY 19~30 T A 2300 MAINrENIANCF BA:K J P 

T l Is AYz?00i TO ? il)3 SY'S TEM- AC(UP 
1: 11IA Y 2000 Ti) 2 30 SYSTrEM RAC<UP#rEsrING 

T L. i ! A Y If(1 CItri 17 0 SY TFM BACKUP T S N.  

UTJJA Y 14r Ti 11( SYitEM BACKUP 
------------------------------------------------------------------------------------------------------------------------------------------

fil-JLIJAY HPLHS.) 
I".'! 'diIAy, MAY 27t [U985. Nil OPERATtWS ONr, Sir.:. SYSTEM AVAILAtILE TO USERS.  

------------------------------------------------------------------------------------------------------------------------------------------
(SPECIAL CyliERv UPGRADIE IFLOCK TtME-.  

TI-If' (CYlict '41LL 1;- UAAV4ILA LE FOIP f'R, 'OOCTrjN USf T1.hIJNS:)AYS FROM 2000 IFS. TO 240U -IRS. BEGINNING 
APItAL L[U19k05 t Hk~Jrtuf MAY 30 198P . CI)MPtJTE* SERVICES WILL 'IE TESTING NIS VT RSION 2.3 
ANlY USLIS 'NISiUN1'; TO TiEST TH[IR CODES I3UR 1NG THIS PFRIflhj WILL NEEI) TO CJNTA-T C14POTER iERVICES 

( ~ ~ ~ ~ Ul 1I41iT RI). ( Wil MNAJTI T A" S WH4EN OPI- ANTI S AREt NOT 0'l S ITE.  
------------------------------------------------------------------------------------------------------------------------------------------

IfSt k nliVI SO Y. PIAGNi TIC; TAPE: 3i ,CKUP5.  
( N ~~ 10AN T Ic rAPE S~ A f I()EP [O I FIYSI CAL OIA v; . HAC{IIP TAVFS A4E RE-COIME.4OT 0 W-4g: V~i(R TIE INFrIR

1 11T!I )UJ rINFi:: TAPI C -IIJLi t E O i'SIVE(R TIMVi CI.I'ISUM IN, TIO RECKE ATE * PLEASE 43TE TH-A T I MPELL *COC,; 
AN-)IC JLLi 00I 1 01 GIVE 01 EUNO)S F IP JOlI S NLC1:Si ARY TV R ECRE.ATE A TAPE IF 4Dl !ACKUP EX~ITS.  

( ~AS Pii-f THF P'"I IISEIIJH Ti DIVISHINS IVN JIFK A';U, 
l~Ii- ILA i Ur H) !AO J-11 JU'IENS tW.I!JiI NC illTI 0;,22 4,11 0627 
1. IL NO~T1. (VA~LI A-TI Z ?/['-/(5. qF4 N11111 3 S (GIIt 

141 TA 112UJ' ''K 'IE? [i ) H UST if V eJUt S T'-). A CJINSOIIJATfE:) 
1.I1T 11: 0LEN Vs -ill)S S J :; iSt i T - Itv I ',- - 44 i . , HS Tk 1 3 J T i 1 TO 

NI iI ;ji -,. oN T !, 'I I T I t. : I . T;I: F C-IAst> ' 

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

1; 1 A L-li 1'11: V' : j 5



%b4WINU#INPUT.  

CJPY i NI, INPUT.0,PT 
S(IPR9 IPUT. I 
CJIVNfF9 , CLAF ,TAI'F1u.  

ATA rr~Cii TLI. .  

C]iF?4r. rAPFL15 15 STVJ(iuTJRE '4ntE !)ATA 
C Jp ViF 9T T15q LI 1. 

7 CCII ILrir. TAP: Li, IS STWKJC TJi 'AS S MA TRIX 
C ilP y il o T 1 (3 1 A F It,.  

CII~ijNT. TAIiI 7 IS r Pf- UE-NC IF S, 'lIPAL i)AMP I'G 5, ANJD MODVE SHAP S 

ArTTt C: cI, r A. P1 f 14.  

k E WI 1) ri TAP L [ At 1 7. 1 

A r I A cii , i s I u/ pi- =N s N 

REWINJ91"APLX * 

0 ) F I "IL 'Nk , / 0 11 =: * 
C IP Y llf * rTAP L--I?, A kC I.  

P J PGF ,S [Ii(K TI I)A .  

R -w I N) 10 T P UT.  
Ci 1 fI IJI tP 0 T I 1 11.
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1.397 5 
2. 79E5 

L) Ii 19 'w31 3 ? 
I 1 0 1 2 LA 

0 1) Oi 40oLI 201,!4 
1.22 20.3j
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(,(GA CLSS 

sijP.~(GRAM CLSS! * 
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SJIL ANi) FOUNrATUT- OAA 

REFERENCE SilltA 1309'i'LUS 341+'1 
REE~NLtc 5gW AR VEL]C I TY 

CAiV',TERIN 51 CL3GH.,i3'f 

H~l J! U:P (F VL U)U 'iT i j'J S 
TflTAL NPINlf-k O F STIPUC TURL:S 

H ' tIU11P () S UPI : k~u 5 F UGTU R FS ON ToP 
N4(riirf, 11F 1)F r. j .~ . ~ . ir~2 

I~~~.V IPi rjAiiC FR F~S DJeI I P M 6VEI R 
IFII9P 

IF 

IP I IMF 

IF U.  

~1+ 0 +. 0. 3. 9. 9 .  
4.~6 1. .2:03 2.U. U (0. 14 9. .dF. +07 U. u.  

0. 14;) t. .. Ih 7 0.  
I).~~ '1 9F. +. * 0 7



f l iZ lf: S r ,uc I;)ZtL MCIUFS : 11 
NOtLfR 1 F 0)UIF (C AS FF X C ITA T IIPON I 
A ( rI vF L) L) (IF I!ASE EX!'I TAT ION APF 4 3 ' 5 

C f.1P .I R 31fl A T c lkANSFORM JATA 

ST~ijFul~iAL PA(RtM ETLRS FARf STRJCTUR&L NUM[I[R 1 WERE CALCJLATED RY SfI, IFCAL=i 

( ~ ~ ~ ~ O fuJI~ j~UF UO p~ Pi-SI'NSL C wJUrP I: S' 
0OF F-u1 (' 31 PNs[ PCM 10 It 19 2D 31 32



I I - L.Ij! VI IJ > F Ik Lt I I IX FI 

*) (t) u~ U. 0090 o. ()O 0 9 1 1 1 1 1 1 
O.DUDM0I U. 0 OIJ0t) 1 -. 1)0 0J(0 0 1 U1 0 
U. OUUW) b . u fr'I.) J4. 9 01) (j0 (0 1 0 1I 
O .D0000 (,* (KJ( 6, "800 t~ U) 1 0 1 0 
U.0000:) U. 00090 83. 8CM,)0 0 1 0 1 0 L 

o.oouuu U. p(Jim( 103. 8000j( U) 1 1. 0 L 
D.* OOL)Qj 0. U0000 123. 1300) U0 1 0 1 0 1 
0.00U00 0 .t) .)d~ 0, I 4 3. Iti 0 Q;) 0 1 0 1 0 1 
0.0(00:) ( 0.00 1).),) 1 5. 3 1)0o U 0 J 1 . ") I D 

)00 0 3 0.0)0 O 1i 4. et u,)Uo 1 1) 1 JI 
0.00 *. U~O 090 198 . 5tOJ10 0 1 0 I. 0 1 
I . 0 (.10 C . U 0 0 u J 20 7. V ( 1 0 1 0 1 

L.CO~uj 0.DUO .co



~~~?~ 1..i 9s ( po I13E-06 0. -. 3 17E+02 0. . 543E-05 U.  
A it,. 3'. 102.0cf) .0l1jo.) .1381+62 J. * .47'E-07 0. .6 5 b F f 0.  4 29. I zI ' L3.* 0 of) .050,) *692 1) 0 ). .365C-10 0. *d75 +0 ? 0.  

5 1 . 614d 11) 2.0 O 1 1) L 0u -. 457E~0I 0. -. l~oF-08 0. -. 394,F +o1 0.  

5 53. 6 35 3 37. 0 0' 9ou -. 230E G 1 0. .d212E-12 '0. -. 147F+02 0.  
6 61.9 11 3 ilIll. 000 . ~ 17 1F+01 0 . -. 50ZE-I1. 0. iSbE+41L U.  

"1 69 I3 tf 314.10C .050 . 112 F- 10 0. -3. f7 E +O0 0. * 50'-LU 0.  
10 . ').L . 0C .jOu .140F301 0. -. 247F-10 0. .12E+0 0.  

11 77.8 1 43f , ).LM a0 .!1,)J* ~40E+00 0. -. 444~'E-11~ 0. -. Lb7E+0 1 U.



).uro4 0. 10. F 0.  
o. I. U9. o 0. JC 

. U2 *0 0 0.f 1. IE U13~ 1.  
0. L. 0.1 

PAR Mr3 TI~vj F (~ L:.Pk ~ CALCIJ'AT I IN4 ( CAkt) 5) 
LF r-) 

N L;V1:L 

S I A I 

P PAMV F: Pri; VUIP kIFAL TIMLF ANALYS IS ( CAIRD 6) 

'a-Fa 
i G L +I~ = . I ~ : J 

=V i I.  

(FF 41 
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SCALE [ IIPUT TI 1jE HIS TORY NUMIRE= 1 

lit TIZCEL tImE ACCEL TIME ACCEL TIME ACCEL 

.005 -. 1 li84 00 .010 -. 11 1E +00 .015 -. 105E+00 .020 -. 967E-01 

.025 -,847,-o1 .030 -. 6 781-01 .035 -. 473E-01 .040 -. 276E-01 
*045 -. L L2E - 1 .050 .1721-02 .055 . 131E-01 .050 .252E-0J1 

!), .375E-)1 .070 .469E-01 .075 .5839E-01 .080 .673E-01 
*035 .713E-01 .090 .932E-01 .099 .104E+00 .100 .117E+30 

5 125 +0 :110 .127E#00 .115 .123E+00 .120 .113E+00 
L5 /130 .758-0L .135 .938E-01 .140 .305E-U 

*145 .,V) -02 .150 -. 618E-02 .155 -. 168E-01 . 150 -. 229E-01 
IS -.t) 5 '- I 0. -. 262E-01 .175 -. 233L-01 .180 -. 173E-01 

.115 -. J ?202 .190 -. 6 7kl-U3 .195 .390E-02 . 200 .395E-0Z 

.235 -. L' 7!-0-J2 .210 -. 673U-02 .215 -. 932E-02 .220 -. 703E-02 

.225 -. 11L 33 .230 .817E-02 .235 .157E-U1 .240 .192E-01 

.245 .122-)t *250 .1911 -o1 .255 .832E-02 .250 .318E-02 

.2,5 -. LE-o 2 .210 -. 454E-02 .275 -. 703E-02 .280 -. 872E-02 
*235 -. )07-0? . 210 -. BO2E-02 .295 -. 528E-02 .300 -. 553E-03 

399 * .j3E: - .- Io .128K-01 .315 .200E-01 .320 Zb3E-D1 
.125 .1126 -U 1 1 330 .356f-01 . 335 .383E-01 .340 .415E-01 
*3 I5 .'5 U-01 .350 *4rt8E-01 .355 .i 8E-01 .360 .533E-01 
* 155 I ilO -UL .370 .'3?PE-01 .375 .528E-01 .360 . 538E-01 
*J35 .54TE-SI .340 .5281-01 .395 .41156-01 .430 .394E-0I 
*4)5 .2 4'z-j1 .410 .676E-02 .415 -. 138-01 .420 -. 353E-0 I 

425 -*55 IF-j L .430 -. 721FF-U1 .435 -. 92 E-0 1 .440 -. 852E-01 
445 -. 19 1-)1 .490 -. 673E-u1 .455 -. 495E-01. .450 -. 306E-31 

*4 1 -. 127E -Ut 470 .s 19E6-2 .475 . 1076-01 .480 .150E-0 1 
.435 .LL7 -0 1 .490 .4521:-0 2 .495 -. 3i7E-02 .500 -. 116E-)1 
.505 -. 1516-91 .510 -. 199E-01 .515 -. 208E-01 .520 -196E-01 

*? L72t-31 .530 -. 147E-01 .535 -. 133E-01 .540 -. 156E-01 
*5 -. 237-01 .550 -. 389E-01 .555 -. 598E-0 1 .550 -. 797E-01 

5*i5 -. 452E-D1 .570 -. 106F+00 .575 -. L08E+00 .560 -. 108E+00 
*. .D -. 104E400 .590 -. 9)7-01 .595 -. 96E-01 .600 -. 907E-01 
6:5 -. 112r-01 .ut0 -. 6331:-(L .615 -. 398E-01 .620 -. 177E-02 

.625 .331,-01 .630 .7531--0 .635 .102+00 .640 .107E00 
* ./E-3L .650 .5500-01 .655 .Z33E-0 1 .650 .648E-02 

*' * LI.E-UL .070 .3411 -UL . c-75 .7486-0 1 .o80 . 10ZE+DO 
b*M! .1f1+o0 .90 .110:+00 .695 .857E-0l .700 .523E-01 
705 . . 710 -. 181L-1 .715 -. 4 36-0 1 .720 -. 583E-01 

*725 -. 600).--.,I .730 -. 523b-01 .735 -. 384E-U .740 -. 271E-3I 
7e5 -. 24i.-31 .750 -. 322f-01 .755 -. 4LIE-01 .750 -. 628E-01 
.7 -*7,1 -)1 . 770 -. 8s7E-0L .775 -. 937E-01 . 70 -. 992E-01 
7. 75 -. 10003+ 0 .790 -. 1 09f +00 .795 -. 104+0uo .100 -. R82E-1) I 

* 15 *571lb-uI .1i0 -28- .815 .L12F-01 .820 .417E-01 
* 5 .5 03 1 -61.EP .f3 . 486F.-0 1 . 3 5 .4961--UL .840 .2 5IE-'J1I 

* S " 2 'E 02 , 0 -2 U3Ef-f;1 .1455 -,41LE-UI .860 -4 11 E-0 1 
. 25E)1 .610 -. 29VE-0L .875 -. 137E-U1 .880 -. 239E-32 

*8S .'L* - 2 .0 -. 256 - 2 .8 z95 -. 140E-01 .900 -. 31 7E-0 1 
55 .573!-.)1 .910 -. 8276-iL .915 -. 110+00 .920 -. 13E4+00 

5 .196E*:0 .530 -1 6+ 0 0.935 -. 166E+00 .940 -. 154E+00 
*D*5 *L3L.*0 .950 -. 1011+00 .9 5 -. 7LME-o1 .950 -. 460E-31 

.> -. 255- .U -. 17r-01 .975 -. 102i-.2 .930 -. 5483E-32 
* . I 2 .?'I0 .7331-12 .95 .1091F-s1 1.000 .13LE-01 

1.oj 5 . .-L- 1 f, .1571 -;2 1.115 109E-t1 1.020 .14E-91 
1.25 .1 - 1 [.030 .1151- L L.e 5 .L3'E-01 L.040 .11E-01 
1.,3.5 ./1 -J2 1.Ss( .t10-)2 L.(5 5-.V,30-2 L.050 -. 1296-01 

111 . -1 L.sIu -. 2h01 -01 1.075 -. 3?5F-01 1.010 -. 280p-01 
1.0 5 1 .0,9 -. 1991-011 1..-95 .523E-2 1.10 .22uE-01 

LL . i. -IL L.110 .57ti-:1 1.1L5 .0.31-,7 1 L.12 0 .737E-01 
I I *IT .71,--1 1.19 .643F-01I L.140 .933E-1 I



k*L. :) *') -J L L.230 .613F-02 1.235 . it7E-02 1.240 . 129E-01 
1.245 . LE -:)1 1. 250 . 126EL-01 1.255 . 392E-u2 1.260 . 110E-02 
L.255 -. 480E-o2 1.270 -. 8 72-02 1.275 -. 121E-01 1.20 -. 165E-01 
1.235 -. 211 1 1. 240 -. 253-01 1.295 -. 231E-01 1.330 -. 293E-3 1 
1.3)5 -. 34 4.-31 1.310 -. 3333-01 1.315 -. 349E-01 1.320 -. 3i3E-01 
1.325 -. 42 E-DI L.. 330 -. 6181-1 1-.335 -. 628E-01 1.340 -. 693E-31 
1.345 -. 773t"-01 L.350 -. 832F-01 1.355 -. LOE+30 L.350 -. 104E+00 
1. 3') -01 L031+90 1.370 -. 116E 400 1.375 -. 118E+00 1.310 -. 128E+00 
L.J5 -. 11LE*00 1. 3T0 -. 101+00 1.395 -. 962E-01 1.400 -. 942E-01 
1.405 -. 302.C-fj1 1.410 -. 762E-01 1.415 -. 733E-01 1.420 -. 693E-I 
1.425 -. '30-0 1 1.430 -. 5081 -01 1.435 -. 480E-u 1 1.440 -. 315E-0 1 
1.4'5 -. u03 -02 1.450 .214F-01 1.455 .623E-01 1.460 .802F-U1 
1.4i5 .1010+00 1.470 .1201+00 1.475 .129E+00 1.480 .1943+00 
I* .4:5 *L30 4+0 1.440 .1L6E+00 1.495 .106E+30 1.530 .942E-31 
L.5J .51- L . 51U, .6331-01 1.515 *598E-01 1.520 .583E-01 
L . 9515 .6/' -o1 1.530 .5431-01 1.535 .638E-01 1.51#0 .638E-01  
1.545 *5l 9 -o 1.550 .446E-01 1.555 244E0-01 1.550 .142E-01 
I.*S . .! 5 5 2 1.570 -. 932L-02 1.575 -. 1S2E-01 .5 30 -. 227E-32 
1.55 -. 9 IL-3 2 1.590 -. 122-01 1 L.595 -. 1740-01 1.6)0 -. 271F-01 
L .605 -. 1 11t- 1 1.610 -. 4!3F-01 1.615 -. 495E-01 1.620 -. 327E-31 
1.625 -. 19I1t -1 1.630 -. 9 42L -02 1.635 -. 399E-02 1.640 -. 221E-01 1.'.5 -. 't3E-31 1.650 -. 1111 +00 1.655 -. 126E+00 1.660 -. 158E000 
L*5?b -. 12 +;)o 1.670 -. 12( +00 1.675 -. dO2E-01 L.680 -. 472E-0 I 1.65 -. 336-ul 1.690 -. 335E-01 1.695 -. 435E-01 .700 -. 588E-3 I 
1.705 -. 942- 01 1.710 -. 104+00 1.715 -. 110+00 .720 -. 114E+00 1.725 -. 982- 1.730 -. 603E3-UL 1.735 -. 239E-01 1.70 .992E-32 

.745 .32LE-UL1.750 .36 -01 1.755 .320E-01 1.760 .245E-01 S1. 735 . 1 -1 1 L. 770 .1)5[E-01 1.775 .528E-02 1.730 .188E-02 

. 7-35 -. 143 -02 1.790 -. 155F-01 1.795 -. 143E-01 1.300 -. 125E-a1 
1.1305 .19-3"01 1.810 . 35 -01 1.815 6 .643(-01 L.820 .887E-01 
1.325 .100, +0) 1.030 .987E-01 1.835 ,787E-01 1.840 .533E-01 
1.345 *271E-0L 1.850 .113E-01 1.655 .140E-01 1.850 .183E-01 
I.3 ,5 .34zt- o1 L.00 .703EF-01 1.875 .1014E+00 1.830 .122E#00 
L.0th .1,5+00 1.890 .155E+00 1.895 .154E+00 1.9)0 .147+00 
L. OU5 .102: +UO 1.910 .907L-01 1.915 .613E-01 1.920 .2149E-01 
1.925 -. 5-iE-)2 1.930 -. 292E-u1 1.935 -. 341E-01 1.940 -. 334E-01 
Li 5 ? -. 291-0c1 L950 -. 2151-01 1.955 -. 215E-02 1.960 .220E-02 
1.4.5 .*'i3F-02 1.9170 .134E-02 1.975 -. 733E-02 1.980 -. 250E-31 
1.945 -. 20)-1 1.9)0 -. 332f-61 1.995 -. 426E-01 2.000 -. 447E-U1 
2.035 -. 37-)1 2.010 -. 3551-01 2.015 -. 282E-01 2.020 -. 182E-01 
2.u2 -. 72F-02 2.030 .277L -02 2.035 .708E-02 2.040 120E-01 
2.045 ZL1lE-01 d.050 .1;10E-11 2.055 . 236F-01 2.050 .159E-D1 
2.0T5 7.2w-0? 2.070 .646E-03 2.075 -. 481-u2 2.080 -. 528E-32 

.0'i5 -. 710002 2.0-0 -. 428E-U2 ?.095 .231E-02 2.100 .987E-02 
e. L05 . 220-A1 2.110 .32sr-1I 2.115 .359E-01 2.120 . 311U-01 
2.1 .311-1L 2. 13u .110E-01 2.135 -. 717E--2 2.140 -,208E-01 
2.15 -. 3.30E-0L 2.150 -. 3R88E-01 2.155 -. 573E-01 2.150 -. 513E-01 
2.165 -. 50-01 2.170 -. 5030-01 2.175 -. 44Ab-01 2.140 -. 214E-01 
2.1I5 -. 03L-,2 2. 190 .1021:-01 2.195 .?29E-01 2.200 .282E-01 

*205 -. 1000-JL 2.210 -. 27t-062 2.215 -. 6131-D2 2.220 -. 763E-02 
2.225 .1Ir -2 2.230 -. 1It51:- 1 2.235 .136E-01 2.240 .199E-01 
2 . *2L5 1-1 2.250 .583-93 2.255 .608E-02 2.250 .265E-02 
2.2.5 .2fh-'" 2.270 -. 174f-u! 2.275 -. 150-1 2.280 -. 157E-01 
2.23 -2 I 1 2.20 -. 91- fL 2.295 -. 377E-01 2.300 -. 301E-01 
2 .305 -. , 2.310 -. 343 -01 2. 315 -. 332P-01 2.320 -. 291E-01 
2 .25 270 -)1 2.330 -. 1;i7f-0 2.33 -. 1359t-1 2.340 -. 1510-01 2.345 .8-- 2 2.350 -. 200E -2 2.351 -. 2531: -1 2.350 -. 183-31 2. t3 -. 3 -1 2.370 -. 2 0- 1 2.375 -. 286:-01 2.380 -. 548E-01 2.5 - .9,: - 1 2.3o0 -. 414 -01 2.335 -. 53'3-01 2.400 -. 6750-01 21 L 2.410 -. 77t-(L ). 1I -. uIli+,0 2.420 -. 1?11 + 0 

2'> -. L41 .0 .4 0 -,0 2. 45 -. 171. *00 2.440 -. 1730 +JO(0 
2.9 5 -. 1. 002.4 0 .L 7 + 0*4 5 - L 1 0 *V450 .113E +Jo O)



*79L .U'T*0U 2*550 .1171+00 2.555 .108E+00 2.550 .101E+00 
2*55 .9073-01 2.570 .852-01 1.575 .82E-01 2.580 .548E-31 
2.5B5 603 -1 2,590 .I41E-01 2.595 .170E-01 2.6o0 -. 723E-02, 
2. U5 -. I>?3-'D1 2.01J0 -. 6031 -01 2.615 -. 688-01 2.620 -. 782E0 1 
2. 25 -. 1?77-2l 2.630 -. 5381-01 2.635 -. 503E-)1 2.640 -. 56E-01 
Z. 15 -. 077,:-1 2.650 -. 1301.+00 2.655 -. o4E+0O 2.6bO -. 179E+00 
2.6b5 -. 11-*UO+ 2.w70 -. 115U+00 2.615 -. 548E-01 2.650 .147E-02 
2.*Th .444E-3L 2.6)0 .693E-01 2.645 .778E-01 2.70 .748E-31 
2.709 .139F*+0 2.710 .113E*00 2.715 .L20E+00 2.720 .142E+00 
2. 725 L59C +00 2.730 .208E+00 2.735 .196E+00 2 .740 .199E+20 
2.7145 .?04E+00 2.750 .195F+00 2.755 .131E+00 2.750 .977E-01 
2.7:>5 . 5 3f-01 ?.770 . 121E-01 2.775 -. 1451-01 2.780 -. 236E-01 
2 706 -. 3J U-01 ?.790 -. 503F-01 2.795 -. 578IE-01 2.830 -. 563E-)1 
2.,05 -. j?3E -01 2.610 -. 265F-01 2.815 -. 481E-02 2.820 .135E-21 
2.825 .P256-01 2.H30 -. 103-01 2.835 -. 280-01 2.840 -. 643E-31 
2 2.45 -. L10.10 2.850 -. 1461+00 2.U55 -. 160E+00 2.860 -. 157E+00 
2.35 -. 142t'+-00 2.870 -. 1221+00 Z.875 -. 103C+00 2.880 -. 158E+00 
2.81 -. 12l +J(0 2.690 -. 124E+00 2.895 -. 137E+00 2.930 -. 145E+0 
2.)J5 -. 173E +0 2.910 -. 151F+U0 2.915 -. L 0dE+00 2.920 -. 188+00 
2.25 -. 05L4r0 2.930 -. 1511+00 2.935 -. LE+ 00 2.940 -. 130E+00 
2.440 -. 90-01 2.950 -. 578E-ul 2.955 -. 598E-01 2.950 -. 429E-01 
2.935 -. 371ZE-L 2.970 -. 344[.-01 2.975 -. 286E-01 2.9:0 -. 382E- I 
2.935 -. 231--0 1 2.930 -. 1591-01 2.995 -. 159E-01 3.000 -. 145E-01 
3.009 .2 5 -01 3.010 .24E-01 3.015 .4531-01 3.020 .643E-01 
3.U2 5 .74lE-01 3.030 .106. 400 3.035 .887F-01 3.040 .832E-01 
3.0'. .i4/1-01 3.050 .U02E-01 3.055 .847E-01 3.050 .583E-J1 
3.045 .IV)E -01 3.070 .2361 -01 3.075 . 129E-01 3.080 .381E-01 
3.033 .3266-01 3.00 .352F-01. 3.095 .5581-01 3.100 . 768E-31 
3. 105 .>7t+J0 3.110 .155F+00 3.115 . 17BE+00 3.120 .211E+20 
3.125 2311 +J0 1.130 . 325F +00 3.135 .29013E00 3.140 . 305E+90 
3. 1 .1 332 +00 .150 .352r +00 3.155 .409E+00 3.160 .386E+00 
3.1 P,5 .3'1'# +00 3.170 . 398E+(0 3.175 . 409E00 3.180 .319E+00 
3. ..1 1251+00 3.190 .292EO 3.195 .251E+00 3.230 .222E+00 
3.205 .6.31-01 3.210 .8721-01 3.215 .480E-01 3.220 -. 129E-01 

?.225 -. 4 1LE-01 3.230 -. 523E-01 3.235 -. 296E-01 3.240 -. 178E-01 
3.245 -. 271E-1 3.250 -. 4701-u1 3.255 . LiUE-0 1 3.260 -. 415E-02 
3.255 .1521-:)1 .3.270 .454L-01 3.275 .f3E-01 3.250 .941-01 
3. 2.: 5 .W7E-01 3.290 .107t*00 3.295 .1361+00 . 3.300 .165E+00 
3.305 .1* ,5 - +00 3.310 .1 9v +00 3.315 . 1771+00 3.320 . 1801E+0 
3. 125 . 161 +00 3.330 .196K400 3.335 .1671E+00 3.340 .158E+30 
3.35 4.11+0 3.350 .12tr+00 3.355 .121E*00 3.360 .110E00 
3.3'5 P) 71-31 3.370 . 822F-U1 3.375 .688E-01 3. 380 .952E-21 
3.3335 .3j7t- 1 3.340 .9120-01 3.395 .*47E-01 3.400 .LO2E+00 
3.405 .122D+D0 3.410 . u.100 +C00 3.415 . 103L+u 3.420 . 113E+)0 
3.425 . Lw- + 00 3.430 .125F +00 3.435 .122E+00 3.440 . 130E+00 
3.4 5 .15 '00) 3. 4 60 .1061 C+00 3.455 .1ISE+UO .1.450 .109E+J0 
3. 415 .LU13 +o 3.170 .179F +00 3.475 . 173E.00 3.40 .14AE+D0 
3.935 .14 +J0 3.490 .1049+00 3.495 . 717-01 3.500 .538E-01 
3.'05 .fl3E-f01 3. 510 .5531:- 1 3.515 .4 H86-01 3.520 .6931-01 
3.5.25 ), 79V 1 3.?.1530 .8171-01 3.535 .152-01 3.54o .10)E+20 
3.14, .LL'E + JU .50 . 1 I L* U 3.555 .3V77'-01 3.560 . 447E-01 
3. 5-j 5 . 3' -'l1 .S .917F-1 3.575 .LO 1E+00 3.510 .113L+00 
3.545 .110 .5L0 .L:,i +00 3.5'4' .L (ill+0 3.630 .174E+)0 
3. t:) .1333 0 3. 610 .19 +o0 ."S . 172-*o.0 3.620 .185E+0 

..'(7 +33 3..30 .1 3t +10 3.35 .1,7 F+30 3.640 .164E+J0 
3.69 .1.0 W)4,o 1,0650 .2 9 - 1 3. 655 1. 77r-UI 3.650 -44IE-31 
3.a.o -*4o -lo 3.670 -. 41p1-01 3.675 -. 327t-1L 3.t,30 -. 451E-01 
3.6 h -. 9.3 -1 3.6)0 -*i4F.-01 3.!iS -. 3 2E-u 1 1.700 -. 137E+00 
3.1 -' .211 *C -3.710 -. '',4! +00 .3.7t -. 21:+00 '1 3.72 -. 3071+00 
3.725 -*0 I, .1 73o -. 2 41f00 3.73'5 -. 20-+J 3.740 -. 216E+JO 
3.145 -. UL! +0 .75U -. 2001+o0 3.755 -. 754-0-1 3.750 -. 1111+00



3() 4.fu - ./b+Uu 3. 875 -. 237E +00 3.830 -. 156E+00 3.5 -. 132B+5) 3. H0 -,101F400 3.895 -. 817E-0 1 3.900 -. 807 ?,-1 1 3.405 -. 144E-ot 3.910 -. 430L-01 3.915 -. 356E-01 3.920 -. 135E-31 3.925 *IF/-0 3 3.930 .827F-03 3.935 .104E-02 3.940 .159E-31 3.45 * 43 )-01 3.950 .902L-01 3.955 .9171-01 3.960 . 125E+a0 3.'V5 .L32 +30 3.970 .125F+00 3.975 .1I8E+00 3.980 .107E+00 3.935 .107L+30 1.940 .1011+00 3.995 .8921E-u1 4.000 .763E-01 
.015 *1il,-01 11.010 .2341-01 4.015 .L37E-U1 4.020 -. 434E-02 4.U? -. 1 )5-31 4.030 -. 957E-01 4.035 -. 778E-01 4.040 -. 937E-01 4.5 -. 127c.0 4.050 -. 154U+00 4.055 -. 922E-01 4.060 -.108+00 4.0)5 -. 100 00 4.070 -. 947F-01 4.075 -. 106E+00 4.080 -. 753E-02 4. 035 -. 523E-:1 '.090 -. 349E-0 1 4.095 .110E-01 4.130 .45213-31 4.L35 .997-31 4.110 .807E-01 4.115 .847E-01 4.120 .106E+30 4.125 .125+30 4.130 .134F+00 4.135 .121E*00 4.140 .10BE+30 4. 15 . 1033C+00 4. 150 .103Ff00 4.155 -. b5 3E-02 4.160 . L40E-01 4.i -. 325-02 . 170 -. 435F--01 4.175 -. 553E -01 4.10 -. 107E+0 
*115 -. 678E-fl 4. 190 -. 53E-0 1 4.195 -. 877E-01 4.200 -.1013+00 4.205 -. 8,7I-G1 4.210 -. 32f-01 4.215 -. 068-01 4.220 -. 533E-01 4.225 -. 447E-01 4.230 .197L-01 4.235 .173E-01 4.240 .390E-01 4.215 . '.3-JI 4.250 .753L-01 4.255 .144F+0O 4.2S0 .115E+00 
* .* 121) +00 4.270 .139w 0 -o 4.275 .148+00 4.280 .812E-U1 4.215 . 1 I3 1 4.24 0 .50. -01 4.295 .238BE-01 4.330 .144E-D1 '*3J5 -. 317 -U 4.310 .553F-01 4.315 -. 753-u1 4.320 -. 114E+00 4.325 -. 130-+30 4.330 -. 121 00 4.335 -. 109L+U0 4.340 -. 987E-31 4. 3 5 -. 4 2-. 1 4.350 -. 1051 +0) 4.355 -. 173E-01 4.350 -. 852E-01 ' *3 5 -. 7 e-)1 4.310 -. tL8L-uL 4.375 -. 503FE-01 4.330 -. 12 2E-32 4. 315 -. 2l6-32 #. 340 .1411-01 4.395 .360E-01 4.4)0 .481E-01 4.405 .115L+00 4.410 .912E-01 4.415 .952E-01 4.420 .111E+00 .25 . L .0+0 4.430 .157f +00 4.435 . 129E+00 4.440 . 1291E+00 *4 45 *1511+00 4.45o * 174E *00 4.455 .206E+00 4.450 .201E+00 4. V5 *1 3E>+0o 4.470 .119F00 4.475 .200CoO 4.450 .107E+00 4. 15 *LOGE+00 4.440 .6531-01 4.495 .216E-01 4.530 -. 143 E-31 4.505 -. 15F+00 4.510 -. 857E-01 4.515 -. 9523E-01 4.520 -. 123E+00 4.55 -* 1363 +00 4.530 -. i1E+00 4.535 -. 141E+00 4.540 -. 130E+00 4.545 -*o4400 4.550 -. 155+L 00 4.555 -. 148000 4.560 -. 159E+00 4.55 -* *L +DO0 4.510 -. 153E+00 4.575 -,158+00 4.580 -. 105E+30 4. -. 1251*3+0 4.590 -. 11L+00 4.595 -. 9)2E -01 4.630 -. 852E3-31 4. f05 . 357E-3 4.610 -. 11fiE-01 4.615 .2191E-01 4.620 .857E-01 

4.625 . L'.f+6 4.630 .3051 400 4.635 .2139E00 4.640 .305000 
4.645 .32 0+0 4.+I10 .329f +,00 4.655 .313E+00 4.650 .335E+30 4. b,5 . 14t: +0 4.670 .4041 +00 4.675 .454E+00 4.6H0 .486E+30 

*. *,3 .4 +.)1 4.690 .43p8E+(j 4.695 .4981+00 4.700 .437E+00 t.f05 .',: ,*:)0 .'.710 .44bt+300 4.715 .406f3+00 4.720 .368E+30 7. 25 . 3510 +00 .730 .238E+00 4.735 .2d4E+00 4.740 . 2
8 4

E+3 0 
.7I5 * 4 00 4. 750 .254f +00 4.755 .L j7E+00 4.70 .219E+00 4.7,5 .400000 4 .770 *162L*00 4.775 . 1186+00 4.730 -. 118E-31 .715 . 700-92 4.790 -. 5431-U2 4.795 -. 302E-01 4.30 -. 362E-31 4.80 -* LU5E *jO0 4.a10 -*419[.-01 4.815 -.223t-0 1 4.820 -. 375LE-0L1 4.Q5 -*LF-L 4.830 -. 191Et00 4.835 -,1781E +a0 4.H40 -. 215F+00 4.145 -. 27F+00 '.*350 -. 32?1F+00 4. 855 -. 412ZE+00 4.850 -. 390E+)0 4 . 5 -. 3 32b+ 46. 70 -. 316.00 4.875 -. 385E+00 4.850 -. 24LE+00 4. h5 - oo * -. 2111:+#0 4.0J5 -. 173E+O. 4.930 -. 171E+30 4.9Jh .2,3 1 4.910 -. 115E+00 4.915 -. 124F+00 4.920 -. 937E-01 4.'25 -*.1 -1 4.110 -. 419--nt '4.935 -. )126-01 4.940 -. 102+30 4.45 * 4 4.450 -. 41.51-u1 4.955 -. 32E+00 4.450 -. 1()0+00 4.L5 . ' )o 4.973 -. 1Y; 70 1 4.975 -. 16E+o0 4.930 -. 246E +30 4.1 -. 21L +-I0 **990 -. 22513.00 4.995 -. 254F3+)0 5.000 -. 291E+UO S S -. 77-+ 1*010 -. 2621enu 5,015 -. 220*UO 5,020 -. 230E+30 5.025 -*? *J .. 030 -. 171 0. 5.C35 -. 1/31+,V 5.1340 -. 155E+30 

-. I '.030 -. 120 5,' 1 -,7-01 5.050 -. 107E+30



I- . . L*LiU -. 9421-01 5.195 -. 917E-01 5.200 -. 922E-01 '..205 -, tv pd 5. 2L0 -. 120E+00 5.215 -. L23E+00 5.220 -. 129E+30 5.225 -. L30!:e)0 .230 -. 106+00 5.235 -. 101F+00 5.240 -. 922E-01 5. ' 5 -. 877E -U1 2 -. 887[-01 5.255 -. 917E-U1 5.250 -. 957E-01 
*7 -. 7-0 17 7F .07 -. 977F- 1 5.275 -. 92E-01 'i.280 -. 138E+00 

5 -. 13 3 0 * 2E0 -. 14?L +00 5.295 -. 152E+00 5.330 -. 156E 400 5. J5 -. 12 +(P0 5.310 -. 1'ifE+00 5.315 -. 150E+00 5.320 -. 15 7E+00 
5*325 -* '%+00 i .330 -. 852c-01 5.335 -. 112E+00 5.340 -. 104E+00 5.3t5 -. 5372-1 '5*3n0 -. 852E-01 5.355 .233E-01 5.350 -. 258E-01 

5*35 -. 1h1E- 1 5.370 .238f-01 5.375 .548E-01 5.380 .753E-31 5. 135 .j' i F-1 .3q .528F-01 5.395 .598E-01 5.400 .698E-01 'i.4 5 703F- 2 5.410 .103E-01 5.415 -. 171E-01 5.420 -. 503E-D1 
5.425 -. 6d W-u1 5.430 -. 643L-01 5.435 -. 598E-01 5.440 -. 543E-1 

5.4't5 - . dE-0 5. 50 -. 472E-01 5.455 .618E-01 5.450 .47(E-uL I 
55 . 72. - ' 5.470 .10u+00 5.475 . 125E+00 5.480 .5BE -3 1 5.43 .>t)i- 1 s*4o .3I -0 1 5.495 .170E-u1 5.530 .142E-01  5. -. 7:/-0 5.510 -. 416L.-01 5.515 -. 479E-01 5.520 -. 733E-01 5* 52 -7'- I .530 -.618E-01 5.535 -. 435E -01 5.540 -. 223E-01 5.945 -. L1'u-01 5.550 -. 1 >i--0L 5.5'55 -. 106E+00 5.550 -. 1062+00 

5 - .137+'0 - .)70 -. 174 +00 5.575 -. 197E+oo 5.530 -. 344E+30 I. 515 . ) /+110 5.590 -. 30F +00 5.595 -. 343L+D0 5.630 -. 357E+J0 5. ,5 -. 33ii+!0 5.610 -. 291+00 5.615 -. 248E*00 5.620 -. 229E+30 
5.025 -. 2 /I:+0o .63 0 -. 216400 5.635 -. 240E+00 5.640 -. 254E+U0 5.14o -4 5 ;) P+0 5.650 -, ?940L+ 00 5.655 -. 256E+00 5.6b0 -. 288E+30 5.6a5 .111: + U 5. 70 -. 2 7F+0u 5.675 -. 251E+00 5.630 -. 192E+00 5S -. 2 330. "0.6 -10+00 5*. 9 -. 16E+00 5.700 -. 154E+30 5.7T5 -, L11 +00) '.710 -. 182E 400 '5.715 -. 199E+00 5.720 -. 204E+00 5.72' -. 15 E +0 '5.730 -. 1L3F+00 5.735 -. 10 0E+00 5.740 -. 797E-3I 5.715 -*4ii-0 L 5.750 -. 2502-01 5.755 .327E-01 5.750 .872E-03 
to.7Th - L33-1 1 5.770 -. 177-01 5.775 -. 259E-01 5.780 .41LE-01 5.735 .i93 2 5.740 15 41.-01 5.795 .548E-01 5.00 .972E-31 
5.toS .22E00 5.810 .231E+00 5.815 .271E+00 5.820 .322E+00 5.1125 .35 0J 00 3.F30 .299E+00 5.835 .271E+o0 5.840 .222E+00 5*.'t5 L74! +ob 5.850 .Li3R+00 5.855 . 129+u0 5.850 .135E+30 5*5 .1 17+ 00 8.870 .144E+00 -. 175 . 160E400 5.8d0 .187E+00 

' . 115 .' 1*)0 5.8 0 .239+1:400 5.895 .255E+00 5.900 .2b2E+00 5 * 05 . 20322 +J) I.410 .214E+00 5.915 .198U+00 5.920 . 172E+00 S. 25 .L'i +JO 5 5.930 . 1521 +00 5.935 . 176E+00 5.940 . 188E+00 
5 .1' .12E*UO ** .50 *187[0 40 5.955 . 192E+00 5.960 .181E+00 

.'> .171+U00 5.970 .17[+)0 5.975 .Ls9E+00 5.980 .131E+00 5*4)5 .121011) 5.990 .111F0u 5.995 . 1O6E+00 5.030 . 110E+00.  
.146 *.10 .158 400 6 .015 . 114E+00 6.020 .214E+30 ( *025 6.)404+0 .. 030 .230 +o10 1.035 .241i+00 6.040 .250E+30 6.0' * 245 + 0 .050 .240.+09 6.055 .9971E-01 (.050 .1L7E+30, 

* 7 4 L .070 * 125L-01 u. 075 -. 29-31 8.080 -. 159E+30 5. -. 12)04:0 9.0-00 -. 129110 6.095 -. 1-3+00 6.130 -. 183E+30 (6.335 -. 1.33+ l.110 -. 1251+00 6.115 -. 947C-01 6.120 -. 802E-01 I.125 -. 3421.-L 1.1.3 28 -[28+0o .135 -. 133F+00 1.140 -. 144E+30 6. 145 -. L4 1. 6.10 .19-+0 .155 -. 22;+C0 5.150 -. 24 LE+00 
' 15 -. 2: 1 + 00 -. 17 -. 23('4100 (.175 -. 2(3.+00 6.110 -. 32LE+30 

.I -t e 6.190 -. 240+00 .19i -i 42200 b.?00 -. 296E+00 
*)2j- .L i: 0 6. 210 -. 47E 00 t.2 5 -. 7 3E.+o0 65.2 -. o12 6E +J0 

5.) 17:1 -,11 '.2J0 -. 1I *-)1 '.235 -. 2591 - 1 5.240 -. 952E-)2 

'*.'T .223,:-1 *.270 .L27f-U2 ',275 -. 7j3 5-02 .2 -. 375E-01 
, ! . , - U1 .240 -. 6:>? E---o 1 1.95 -. 1U04 + 0 .. 3 0 -. 114E+JO 335 .t3? 40) .310 -. 1I7t*'.s >.31S .1'j3 +10 5.3201 -. 115E+00 0*3'5 -. 15' 4 O 311! -. 7 "3 -. 1 '.335 -. 07t--1 K,.34 0 -. 1l2E-D1 

.3 5 -. 3 L - 1)35 1-.79F!- 1 0. 5 5 .9 Zi--0 1 .3)0 - 114 + 00 
5.3 I.1 + - c.370 -. 13r5 3<1 6.315 -. 123+t0 5.190 -. 20E +30 

*. $ 5 -. 1/7 *CO '.3b -. 1l1( +'0 '-.3' -. 201 *u '.400 -. 207E+00



I0. . r Vt r p'QdJ Z.Si0 .200[+ 0 t. 515 . 202+)0 6.520 .195E+0 
6. 5 0 001c+00 5.530 .728E -0 1 6.535 .125E+00 6.5i40 .1100+30 
6. 5"5 .6/8F-jt 6.550 .4i4E-0 1 6.555 . 837E-0 1 6.550 .897E-01 
6. 5:>5 .L7E-)D1 0.570 .7L3.-U1 6.575 . 33E-01 6.530 .295.-j1 
6.5k5 -. 44 - 2 6.5J0 -. 104F-GLI 6.595 -. 416E-02 5.6)0 -. 318E-33 

6* 6.5 -. 192F,-. L 6-.610 -. 703.-01. 6.615 -. 763E-91 6.620 -. 872E-J1 
6.625 -. ilIE-"1 6.630 -. 012E-01 6.635 -. 7L6E-01 5.640 -. 698E-31 

6*65 -. 122: -01 6.650 -. 957t-0L 6.b55 -. L37E+00 6.650 -. 126E+00 
6.6) -. 120) 400 6.510 -. 114E*00 6.675 -. 10LE+00 5.680 -. J17E-01 
6.635 -. 7t(H- F J.640 -. 618E-01 6.695 -. 628E-01 6.730 -. 698E-)L 
t. 735 . 20e-11 6.710 -. 18E-U1 6.715 -. 305E-02 6.720 .1[84E-01 
6. 725 .30 i:-' 1 (.73o .9'67F -0 1 6.735 . 7631-01 5.740 .962E-01 
o. 745 .3i +00 6.750 .153E+00 6.755 .145E+00 6.760 .136E+00 

6*7 5 . 11/ +30 6.770 .9u37f-01 6.775 .802E-01 6. 730 .997E-31 
7-i0 .b 01 s.790 .1010+00 6.795 .119E+00 5.830 .144E+50 

6. 815 .2LS J0 6.1310 .2320+00 6.tU15 .25+100 6.8?0 .298E+30 
6. %5 . 316' +00 ,.830 .2961 +00 6.31! .22+00 6.640 .255E0)0 
6. *5 .210t +00 .8's0 .2150+00 6.855 .1186E+00 6.860 .198E+00 

3 6.395 .5 +00 5.870 .211 E+ 0 S.875 .221E+00 5.880 .347E+00 
j.d15 .. 3404 4.890 .3590.0 6.895 .398E+00 6.900 .400E+)0 
0.105 .4 '49 400 6.910 .4071 400 6.915 .385E+00 5.920 .3901+30 

y.!2 .15 0 4 B) 6.930 .3730 +00 F.935 .3i2E+30 6.940 .336E+0) 
. 95 . 31/ +0 I.950 .3510 +00 .955 .340E+00 6.960 .3510+00 

1.05 .3S +')0 s.970 .332F+00 5.975 .3ZZE+00 5.980 .207E+JO 
. 943 ? it L +.1100 .990 . 173F+00 6.995 . 147E+00 7.000 .LL7E+00 

L.034 .3 -uL 1.010 .4071-01 7.015 .23LE-01 7.020 -. 193E-01 
1*025 -. 5;3).- L 1.030 -. 106E+00 7.035 -. 85E-01 7.040 -. 882E-j1 
1.4 -. 109c+30 7.050 -. L34F+00 7.055 -. 278E+00 1.050 -. 248E+30 
7.055 -23 +I) 7.070 -. 296E+00 7.075 111E+00 1.030 -. 358E+30 

. 304F +o 0J0 -. 274f+00 7.095 -. 2030)0 7.100 -. 253E+00 
7.105 -. 2If 17+00 7.110 -. 2071 +00 7.115 -. 1791+000 1.120 -. 1640+00 
7. L2 -. 11F .00 7.130 -. 139E+00 1.135 -. 145E+00 7.1140 -. 143E+00 
1. L'5 -. 1,1-+J0 7.150 -. 1450+00 7.155 -. 528E-01 7.160 -. 842E-01 

7.1:5 -. 12:-01 7.170 -*74E-01 7.175 -. 385E-01 7.180 .523E-01 
7. 115 . 77- ) 7.110 -. 339F-02 7.195 .178E-01 7.200 .298E-31 
7. 2 5 .i* t-:)1 7. 210 .2 1L-0 1 7.215 .758E-02 7.220 . 1,48E-0 1 
7.225 .351:- 1 ;.230 .255E-01 7.235 .429E-01 7.240 .463E-1 

.?45 .5L1 il- 7.250 .64p.-0 1 7.2j5 .352E-01 7.2p0 . LL2C+30 
7-55 .12C +10 7.210 .13fE +00 7.275 . 143E+00U 7.2110 . 144E+30 

7. 23 t L'1t +: 0 1.290 . 15HE +00 7.295 . 1160+00 7.330 *185E+00 
7.305 .21LE+3' 7.310 .2131400 7.315 .222F+00 7.320 .224E+00 
7.325 221 +0 7.330 .171t l 00 1.335 .178E+f)0 1.340 .154E+30 
7.35 31 -. + 0 1.350 .122?+00 7.355 .249L-01 7.3S0 .385E-)1 
7. 3V5 .20/-01 1.370 .59l1:-0 2 7.375 -. 192E-01 7.390 -. 123E+30 
7. 1-5 - 1102i-U 1.3)0 -. 1041+w') 1.395 -. '15E+00 7.400 -. 179L+00 

1*40'5 - . 'O 7.410 -. 199E+00 1.415 -. 203'+00 7.420 -. 222E+:0 
7. 425 - lo.2 1C00 7.430 -. 1331:+00 7.435 -. 1t3E*00 7.440 -. 135F+J0 
7.445 -. Ilf- 1.450 -. 43E-o1 7.455 .593E-01 1'.60 .Lb0E-U1 
7.4y. .307F-1 7.410 .7231 -01 7.475 .972E-01 7.4140 .214E+0 

7..45 .Li ;+37 7.4)0 .1#4t+00 7.495 .156C+00 7.530 .182E+30 
7. J .1.471 1 + 7. 0 .1o' +Uo 7.515 .992E-01 7.520 .922E-01 

7.51 .L0 o') 7.5310 -. 233-01 7.535 .207F-01 1.540 .45-03 
7.'S -. 3)i '1 7.550 -. 5375-u1 1.555 -. Li 8E+UC 7.560 -. 109+0 
1. 5 -12 1 43 7. 70 -*1 7 1 +0 7.575 -. 224E+00 7.590 -. 31 7F+3)0 
7.535 -. 23h !) 7.50 -. 2j7+00 7*545 -. 3110+00 7.630 -. 330E+00 

7.r.) -. 1th +-30 1.*. -. 242)*00 7.t15 -. 2t3tC+0) 7.20 -. 244t+00 
7. -. ?-, 4t #:).00 -. 63L7 + 7 3 - 7 7..3 5 1 1C +,j40 -. 170E+00 

7.645 -. L,)- +.0 7.050 -. 18l .f00 7.655 -. 5'i3F-I I.650 -. 1)5F+)0 
7.Pt -. 9I7 -- L) 7.670 -. 4Hq-H!t 7.-7I -. 127-01 7.5)10 .207E-01 

7.it .120>32 7. f,j0 -. W, -02 7., F . CW2 . 7u0 18 t r4 -)1 
7.1IA . o L:-.I 7.1(0 , 4-,, -:L 7.71 .L L4 ' -i L 7.72to .937i-32 

1.?>< ~ ~~~~~~ .il -7 1070 to - l 3. ' .F1 -7 7.79 0 16 0



* . .1 k3Z -, 1 7.30 .3F13-02 7.835 -. 134E-01 7.840 -. 201E-01 
7.8i5 -. 231":-1 7. 850 -. 274F-01 7.855 -. 877E-01 7.860 -. 673E-01 
7.,t5 -. 58 3-J1 7. 670 5.453f:-01 7.875 -. 198E-01 7.860 -.114E-U1 7*.335 .232--1 7.890 .458E-01 1.895 .439E-01 I.900 .312E-31 

7 LO3: +U0 1.910 .711,-01 7.915 .738F-01 7.920 .842E-0 I 7.92 5 31 7I-: 01 7.930 .15 2r-01 7.935 .658E-U2 1.940 -. 105E-311 
.91i -. 11 5E-J 1 7.950 .115F-01 1.955 -. 1911'+00 7.950 -. 127E+00 

7.9,5 -.L 4-+) 1.970 -. 213r+00 7.975 -. Z47E+00 7.980 -. 358E+00 
1*915 -. 30 5+0 7. 940 -.3DfE+00 7.995 -. 348E+30 3.030 -. 386E-0O 8*0. -*333 + 3') 5.010 -. 349P+00 4.015 -. 326E+00 3.020 -. 310E+00 

b*.025 -. 3O 1.030 -. 233E+00 8.035 -.261E+00 8.040 -. 251E+00 
* -. 22%4*:0 4.0,0 -.222[400 3.055 -. 183E+0 8.050 -. 21 1 +00 .035 -,223E+00 3.070 -. 212E+00 3.075 -. 204E*00 3.080 -. 140E+00 

5 -. 12+0 .090) -. 149E400 8.095 -. 1 14fE00 8.100 -. 827E-31 
'I.L05 -. ,'3-3.2 0.110 -. 244F-01 5.115 -. 192E-01 3.120 .713E-03 
A. 125 .159E -1 3. 130 .4561-01 0.135 .250E-01 8.140 . 134E- 1 
2*145 .L *- 1 3.150 .2081:-01 4.155 .331E-01 3.160 .314E-1 

P.105 .3120 1 3 .110 3'.43E-01 .175 .398E-01 .1q0 .518E-01 
i 33. L5 .'

3 
3c-U1 3.190 .508l-01 fl.195 .553E-01 3.230 .553E-31 

.295 .922 -1 .210 .8107E-01 8.215 .357E-01 8.220 .967E-01 
0.225 . 5 L 400 1. 2330 338-101 -. 235 .496E-01 3.240 .368E-01 
i.25 .1i -1 ".250 .1 44- 01 P.255 .179E-04 5.2o0 .141E-)1 
4.2.5 .12) -1 3.270 -. 420-02 0.275 -. 24 12-01 38. 250 -. 668E-31 

e2-15 -- ,8- I 3.4 290 -. 703E-0 1 0.295 -.7b3L-UI 8.330 -. 7bE-31 
.3 35 -. L 2c +) 3.310 -. 1301-400 8.315 -. 134E+00 8.320 -. 154E+00 

J* 3? 5 -. 1 2r+ )).330 -. 143+.00 8.335 -. 119E+00 8.340 -. 997E-31 
It.3,5 -. J3.-01 .3.350 -. 9771-01 j.355 -. 807E-01 3.350 -. 842E-01 

6 3:1 - 71V31 3.370 -. 523L-01 3.375 -. 3f8E-01 8.380 . 35E-31 
0.315 Lk.,3-0L 0.390 .378E-01 1. 3'05 .558E-01 8.430 .593E-01 
d.'3 5 ,07- 0 1.410 .528E-01 3.415 .353E-U1 1.420 . 346E-1 

8*425 . 13'ie-31 .. 430 .285E-01 1.435 .172E-01 8.440 .142E-31 
o. V#5 . 23,!-)1 d.45() .41"-01 1.455 .244E-01 3.450 .472E-31 

8.4)5 .1 t-31 8.470 .4373-0 L 8.475 ,496E-01 3.450 .882E-J1 15.435 .3W)7 -31 1.490 .797E-01 1.495 .758E-01 8.500 .673E-01 
I*05 .I300 1 .. 510 .411L-01 .515 .407E-01 8.520 .461E-31 

8.525 * 5iE-91 ' .530 .683E-01 .5!5 .902E-01 8.540 .108E+00 (535 .1 21+ 0 8.550 .132+00 +3.555 * 220.4J0 4.550 .2062+J0 8.5o5 . :17430 ),570 .231F+00 4.575 *23i0Ft0 1.580 .188E+00 
i. 5'.5 , . L! E + j0 1.590 .149E:+uO 8.595 .14l2+00 9.600 .146E+00 

6* .7-5 . 1 P.3,10) . 124E+00 4.615 .. 124E4+00 B.20 .11 3L+30 
8. 5 .103+J 0 .630 .475-01 t.t35 .t13E-01 3.640 .394E-31 

* . L*.t,- 3i 3.!5t) -. 3'14F-01 0. 655 -. 807E-01 3.650 -. 733L-21 
SW) 5 .71313 )1 f.7o -. 743 f-0L i*675 -. 7431-01 3.680 -. 147E+00 

.615 .LL -S 410 190 -. LL7F *V 3.695 -. 138000 3.7)0 -. 156E+00 8 .70 1.2 L 4*0 d .10 -. 2400+00 8.715 -. 2: 2F+0 3.720 -. 304E+00 
11 . I' 31. . 3.730 -. 273E+00 -8.735 -*2672+00 3.740 -. 235E+30 0.9 , .2 7 - f 3.750 -. 2)50+00 8.7)5 -. 120E+0j 9.730 -.171E+00 

+*17 +oU 3.170 -. 1,1+(1 0.775 -. 171E+00 8.780 -. 480E-01 
I .7 35 +w1 i +3) 9.790 -. 101L 3 8.795 -. 508E-01. J,800 -. 523E-02 

3 .0 4 +3) 5.8L .1 41+00 b.015 .2040.+0 1.b20 .278E+0 
0 z * 12 +)1) 3.830 .34 1- + ( 't.035 .2-6E+0 0 3.840 .264E+00 

-3.e . 43. 30?0 .271- +00 o. 55 .236E00 9.65) .252E+00 *6.e#4; (0 1.3 .70 ." 3 +0. 3 .75 .24 5 00 3.u3 .240+00 
8. 13 . '77 2 -) Vj0 *1 .i9 .295 4 . 00+ .+00 3.930 .287E+)0 

U f . 7 + 3.910 .7r274.0 3.015 .PIIOE*J 3.120 .17E+30 
.*2 . L>3 *eo 4.9303 .1xi3 e09 .. 93. .1?7 0 9.940 .1'b2E+0 

5.?'.5 .La' * .490 .171. 00 s.9o'3 .L5F+oI, 8.950 .1622+00 
* 1S .17' j .1.'70 .171+00 '.L I75 .1,0 +(.0 3.99) .136t:+0 

8.7(9 . L o *. 3.4 : .1'It 4f 3 8.199 + 1, .1C .0 JO . ,7t-uI 
.335 .* 7 1 1.Uld .S't-bL -. 115 .- 'il-1 1.320 .8571-01 

* 33 1: ',03i . 3 .(36 .337 -02 4.040 -. 127E-31



I ' . .>o ut <L*1 *430-1 9. ISO .7 97E-32 v* 5 .2 JL170 *613-0L 9.175 . 867F-u1 9.180 .952E-31 9. 115 . 77 - 01 .190 .673E-U1 9.195 . 703E-01 9.200 .787E-01 1205 -. D 1 -3L l.210 -. 3161-Ol 9.215 -. 603E-01 9.220 -. 1031+00 2 25 o .230 -. 135F+00, 9.235 -. 912E-o1 4.240 -. 807E-01 4.25 1-97ti 4.250 -. 1131+00 9.255 -. 420E-01 1.250 -. 723E-31 9.2-35 -1 FL-ut 1.27G -. 70HF-uL 9.275 -. 897E-01 9.280 -. 802E-0 I 9. ?+5 -. 132 E +0u 0 7. 290 -. 153E+00 9.295 -. 154E+00 9.3)0 -. 150E30 .305 -. 10j:1[-410 ).310 -. 119E+00 9.315 -. 107E+00 '.320 -. 837E-J I 9. .25 -. )2'-01 '.33) 498E-j1 9.335 .353E-01 1. 340 .653E-31 9 5 . 1L LP ) + . 350 .156E+00 9.355 .249E+00 . 1.350 .233E+00 9.-5 . 2'e+-0 . 370 .296000 9.375 . 338E+00 9. 330 .290E+30 39 . 311E+30 1.390 .294E+00 9.395 .259E+U0 9.400 .256E+00 9*435 .197?+30 9.410 .158E+00 9.415 *123E+00 9.420 .643E-01 1*425 *2l9E-01 3.430 .6931-G1 9.435 .743E-01 4.440 .103E+00 
*9 .124t 1.+30 9.450 .1441+00 9.455 .255E+00 4.450 .242E+30 9.4S5 . 273E+00 9.470 .317F+0o 9.475 . 3*0E400 9.41 10 309E+iO 9*4Th .2'2E+00 4.400 .247 +00 9.495 . 216E400 7.500 .1930+00 *9.505 .12IF +00 ?.51r .1301+00 '.515 . 1L40+00 9.520 .952E-01 ) *.25 iIfl:-)1 '.530 -. 2181-01 9.535 .432E-02 9.540 -. 142E-)1 I. 5h -. 49 )-01 9.550 -. 723 F-01 9.555 -. 252f+00 9.55U -. ZU5E+00 . )I5 -. 2 36 40 9. '70 .2)8 +o0 9.575 -.. 331 +00 ).510 -. 274E*30 ') -. 23 1 +90 9.540 -. 175F+00 9.595 -. 138E400 9.600 -. 123E+00 * js .233; -!1 ').610 . 6E2-02 9.615 .5130-01 9.620 .112E+30 6.25 . 1;1+0 9.630 .133 - 1 9. t35 .06-0 1 1 .640 -. 311E-02 9*'95 -. 37-V f) 9650 -. 5131-01 9.655 -. 157E+00 9.650 -. 1(96+a0 9.T -. 1f77. +0 9.670 -. 222+.00 9.675 -. 256E+00 9.630 -. 3t2E+30 ' 9.65 -. 4+.) 9.670 -. 354E+00 9. 695 -. 386E+00 9.700 -. 449F+0 9. 7J' -. 3112

rL 0 9.710 -. 3790u0 9.715 -. 369E+030 9.720 -. 3b6E0+0 9. 725 -. >8. :+ 9.730 -. 331L+00 9.735 -. 336E+00 1.740 -. 3271+00 9.745 -. 3 10+- 40 9.750 -. 296L+00 9.755 -. 193E+00 9.760 -. 213E+00 9. 115 -. 145 +00 4.770 -. ISE +00 9.775 -. 152E+0o 9.780 .164E-01 9.75 -. 32-o01 9.790 -. 9521-02 9.795 . 5384-01 9.830 .972E-01 . " ' *t i6 +30 9.810 .111E+00 9.815 .100E+00 9.820 .115E+30 9.825 .13 3l- +J 9."3u .146F+00 9.F35 .121E+00 4.840 .907E-01 9.0 .173 -J1 9.B50 .508:-)1 9.855 .33LE-01 9.860 .189E-31 94. .' -02 9.F 70. . 1f81 -02 9.875 .6930-U2 9.880 .563E-32 9.u5 .2 131 9.90 .353E-01 9.895 .409E-01 9.930 .471E-01 9.'S .ul- 4. 9.10 .54 8-01 9.915 .528E-01 9.920 .422E-01 9.92 .L30L.-L 9.930 -. 531L-0 9.935 -. 338-ul 9 .940 -. 490E-31 9.9T -. 73- -:>1 9.950 -. 758 -1)1 9.955 -. 147E+0o 9.960 -. 116E+0 
- 9.970 -. 1 51E +C-() 9.975 -. 79000 9.980 -. 202E+)0 9.905 -. L 9E + .990 -. 273E+00 9.995 -. 2'4 70 10.000 -. 272E+J0 I o 15 o.1E400



PROGRA HAS REAU IIPF0 At'NCES FUR AO= ,500+0f0f 

PPLGRAI HAS S.FAU DHPFIMNCFS FOfP AO= . 1001u I 

P PUGRA HAS RE-AD i4PE;)ANCF FOR A= . 150F01 

P kUGRAl HAS R E AL) I MPEL 41C4 LS FOR A O= .200F+01 

P RUJGRA IIAS Pz- IiPEDAICiS F(R Ao= .25 0 1 

P-ROGPA1 HAS RAf) IMPEOA NCIS FOR AO= .3000-01 

PRO M, GRA 1 HAS PEAD 1 P (A) 4CES FUR AO= .40o1f + 

P IOG RA I IAS kEA U I:iCP %ANCIS FOR lO= .4 90 1 +CI 

PPM;kAl HAS k- 4) liPLDANCES F IN 40= .500C *1 

P -IIGRAI HAS RBA L) IMPEDANCES F1R A0= .694EC+C I 

f PRIlRkA HAS VEA I:)PEC)A NCES FOR 0= A 817F +GL



UI R--Cr)13N OF kI S P;)4.\S I MA X IMJM ACCELEPATI;IN :.5268E+)o 

DIRIECT IJN (IF FkLSPyj4: : 2 MAX I MUM ACCFLERATION : 1340E-25 

UlFrCJ IN (.1 fRL PS P:14.5( 3 MiAX [MUM ACCELERATION I 09()E-)9 

u IRE c ij(4 (IF I. F s 3 1 4 MAX IUM iACCELLPAT1(N 1 4) [49[:- 2 

I~ C T 1.)N (if I - i Isi'As SL M A X [fl.9 ACCELL-RTIJN.6 9 E ) 

)Ic r 13 A vii PI.JI-4S 1. 6 MX IM LIM ACCELL-kATION 1i7 8 4E -6 

( ~~STR(;TUJf~. RKP]S 

)IJF. CKPC0Mi~I I0 A1X I MJM ACC LERATIO 104.)*I ' 

fl,)F.(KPc:I)l) IL MAY11I~i ACCFLLRAT10)N : .24OL-i9 

D0F.IEKP(CL11 11 A~ ~ X I i;Jt ACCELERATI[ON :.'~I i 

1)( )F. ( KP (;J I Z ?L A 1AI')M ACUFLENT10N : 

J'JF.(KP('Ji3 it MAXIMUM ACClELF 2 .&F1oI 

IEJ. CKP~pI 2MAXI MUM ACCFLERA TION zjoL-:)9



03. 32. 34. IN5 SINT999912.  

01. 32. 3t .0 SFPISONGSII.  
O3S.32.34. C HARGl. 9P(IJ C of)03100661.355.  

03. 32. 35 U. ( U I. iG, PPJC It .  

O. 32. 35 E TFS PRUCI/FS=AI).  
03. 3Z. 3 1 P RO CL.IOi 

09. 32. 3. //LOtiJF% U53? .(.Ofi CP .072 RT//LOADFP 014472/040000-040000 CM I TM 
0B. 3?. 36. IF1 Tl.E .TXi.1sFLASHIT.  

03.32. 3&.ENI DIF FL Atiff.  
03.32. 35 . I F F , . T *L U . H C ;1 tl LL I T.  
0 1. 32. 3 . CHGFIf, r . t 
03. 32. 37. INU CHGFIN 
04.32.3/. 15600 iAXIMJM FI.trI i'm FL.  
03.32.31. 0.002 CP SECiDOND F XCUTIf(4 T[4F.  

O3.32..37.G FT YSPULL/UN=1-05)PER, NA.  
0l.32.37.IFE,rLSYSJLLASlIrbUT T.  
03.32,37.CJPY SYSIULL.  

0..37. I-DI ENCI)UNTEREl0..  
03. 32. 317. E I) I , OTIT.  
03.32. 37.- N I ,H ULLI T.  
03.32. 37.kE11TURNP OCL.  

01 32. 33 .' OUTL 00 PUT,0C=P R U4 =CS)VAX) ,JN=VAX FC=CP UFF.  
0. i.1 i. r JUr L UMPLfE T[.  

03. 12.-33 *REW 1'lbel NPUT.  
0 3. 32. 33. CO PYSI ! U IPd T 9 IU TPUT.  
03 . 32 * 0 . CLoPY C ritPLE TE.  

01. 32.331. 5KIP R, I1PUT .  
.1. 32. 33 . WE I , JCL Al.  

Od. 32. 3). P I 41 UCLAF.  
0I. 32. 3- . (i.PY 3F ,ULLAF # T AP LLO.  

09. 32. 3). EU1I ENCOUJNITER'E ).  
03. 32, 3.R W II), T PF L.I 
0. 32. 3.) AT VAHI T15.  

01. 32. 34.ATIA:H, 11.6.  
0 . 32. 39. ATTA II T 7.  
0. 32.40.COMOIT. TliAEL5 IS ST1<UC lTUV AF OITA 

)4*32.40.CUPYl0 1Tibe TAPE 15.  
09.32.40. LOPY CUMPLETE.  
03.32.40.COMrlEzNI. T4VPEl> IS STIUCTUKE iMASS MATRIX ( 03.32.40.CI)P'Y3F .TIi, T-APF2lb.  

09.32.34. COPY CUMPLUf-.  
01. 3.40.CUi.NT TAPEt 17I FREUIF-?C: S ODAL DAMPINGS, AND illuE3 SAPES 
OU4.32.4 .O Y E 17 TA 17 
U3.32. 40. C(IPY COI'LE TO.  

03.32. 40. ATTACH, TAPL Ii.  
01.32.40.FWI tlI'PL.  

03.32.'1 IE 4I ), TAPEL AL 

03.32.9 l.ATTA l H SSI /lv/kI =S'' Sl.  
01,3. 4L S IJ 

03.32.43. C LVAt1 =312312lo Lfll~li-R USE 330400' 
03.32.43.//L.-toLL 0 67 ,3i CP 2.109 PT/ILODA-E 33) 16/0,0000 -3340 CM 73 TM 

.33.,4L. STOP 

01.33.41. ? 1!31 IM CUW13 XC TI T VIA 
03. 33.41.r 4I 110, J ~ip 
01. 33.4. .(. P E I CL/J.  

08 3 J. 4 2.COG Y I ,I TAP / I R l
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SYS TiM s1JLLI:ETIM 

IMP _Lt VALrUJT C PFr9( ZOM'~FOI; -R C:NTFR JPE RATIONS HflhiS [ PACIF IC TI iL! 

M i'J0A Y AND) P~ 1) 4Y Of, C I Ti9 2130 

TJI:S )AY TO TiiU&SDAY 0600 r.) 233L, 

S qTJ P.0A Y A 114) 7i4 t)A Y 07 V0 tO 1700 

JPF'1!6T(1R5 W ILL NOT .U- ON SITE A.T ALL LTHi01 T IMES. U XIENDLI) OPEkATO4 ' OVFAGP MAY 3E NR.RANGLO BY 

C0i4iACTING 30A FARL AT (115) 93-4b3/4/ift 

fli- LYE) F SY. TFt1 WILL "I: UNAVIIILAnLE TO USERF.S AS FOLLOWS: 

M , ".)Y 2000 T1 2 L0 SYSTEM BAG<UP 

tUlislAY 193U T;i 2 Ji(_ 1AINTENANCE f FA;UP 

1,- .) A f. S) A Y 22o0 r I '30)) SYSrL TE AC(UP 

7 H J.S 1 Y ? ?t1j T:) ? 3PI'l SYS TEM RAG<UP 
SIY200(l) ?i 3r) SY-STEM BACKU P fTESTING 

S PA.'I I AY I 11)0. T1 1 ('0 SYiTFM BAC(UP 

59j )AY 140GU r) I1700 SYSTEM BAC<OP 

H aJL I ) 1,Y I ) UjRS 
'10P4,)Y, MA~Y 27# N0~.rO 3PERATOPS UN SIT.. SYSI FM AVAILA4LE TO USERS.) 

--------------------- -----------------------------------------------------------------------------
.lP! CtAL CYA.t O PGRIADr ii)L(ICK Till.  

THEl CYflY! W )vILL 14 IJ'I4VAILA4LE Ffliz PWI1lOUCT I;N U.JL T'IUPS)AYS FR~OM 2030 IS. TO 0 2OO HRS. BEGINNING 

Ail.UL L1,1.485 TH~IiU0 ;9 AAY 30 19P,. COM.IUTF SEIRVIC1:S WILL JE TESTING NUS VFRSIO)N ?.3 

A if Jsis 14.IsiII 4,; 1) TEST THEfIR CODIES FDJ4PG THIIS PEPIOi 4ILL NEE) TO C)NT A-T CrI'IJ)TER1 SERVICES 

D1: N .1 T ilF.L L A SEI MAG I i tI IT A PE S d HE N 0f PPA T 1 4S \R I NU0T (14 5 t r E~ 

----------------------------------------------------------------------------------------------------------------------
~JSE L [ V I S )1Y . f!A(C;N?,wT If' I Al', 1.\CKUPS.  

PI At, 4F T I Gr 'P - S AVI:17 SU SCEP TI 4LI- TO P HYS I CAL 0A iA(W- . ;3ACKIIP TAPE-S ARL FEC0O4MF.'J0LU -iE NE VE R THE I NFOR

MAT 1 IN 304 1111 TAPP. AIJLO 0E EXPI NS IyE U41 TI ME C'JSUMING TO R;fLkFATE *PLEASE NOTE THAT INI'LLL9CPIC, 

A11) icc 00 NOT (;IVF 1)!iFJFs INA jns S r((C1 SiARY TI PECREA11U A TAPE IF NOl 3AC'{OP EXISTS.  

;%5 P"P THE: M1011 'I O ST,:III.ITFO T11 PIVISIOrIS ;Ji t- A .4 [ L A,; , 

Uri F0L;) 0 VF EH RIwEA 1) J -.)INJ'3 kS:;61 Nui~ I3GNJ rI WitC A1 022 A'10) 002 

.4 1LL N!II T i V AL 11) \tF 11 ? 15/ ts3 . tic - I~II.i(Ek I itA 6 NI 4J 

,11-I of, zt)E' t 14 0o, 4'.10i 1 1 10ST 4 1 V1 'J04.S TE r CINSULI i0TL

L ISt rP1- IIL) y <5LZ1IS ii,,i:Tf N,1) 0,11 i 4 A 0 aS T PI A UTl riT 

;7A''i IJIVISij'j, ro x'II ; THE PFVII- . r i fl C tA 4 vS AP 1: 

I t; 'I A P T I 1.)i T A (:'I I I oC I I * T .* L!' V-Z c A: ,



C'4AR I P;Rilw1. 90310061j LA55.  
R IUTE , IJTPUT , F?, 'Ul=C ;IflAXI, FC=CP,iJI'r, iJEJVAX.  

Cii'P'SiF, I PUT, UUTF'UV.  

G T1NIJ I tpur 

REUWINTJ.IINPUT.  
ArITACII, ;LA YE ~( UN = SASS lIP.  

ONYPLF1,C.T 

!)E: F I . 31O TI M 

CJPYII9UTPUT.SlfIUTI.  

OAYv lLrL=AA.  
S~ AVE:, A A .) 
P URGII ,10II/ AA 
O)EF I W , 3 1 U f L P=w.  
R CJYI NO9 1)T'U TIU.  

(I Y) 1 V iT
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0.01 
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- *T 1111.- 1 I Lr 0.  

I1% L kADI US OF TA3LF = .1701+03 

t;G!ES FUNCTIO4 TAlLc AS CALCULATED FY ITERATIO4 
dr 

SUIL PROPERTIES 

-AYEI B'TA Rtls / POISSON 9AP I NG THICKNESS 
1 . 1001+04 .30-32 .333-+00 - .IOE-01 - C.  

INCREMENT flF )0 FO TABLE = .2fO+400 

filE :UM ER OF POINTS IN THE TA!LEI = 129 

TIE FP.IJrjutECY oF TIIE ANALYSIS = .3001 +12 

GREENS FUNCTION TAOLE 

GTR Ir Gtaz z z 

1 .1591+00 -. 316E-Z -*100E+00 .212E-02 -. 2b5e-01 .5 3DF-03 .LO6E+00 -. 212E-32 
2 .1551+00 -. 342E-01 -. 01+00 .330E-01 -. 2e88-OL ,254E-02 .999E-01 -. 354E-31 

3 .144i 40 -. 32e-01 -. 371F-01 .611E-Ul -. 310E-01 .1348E-02 . 841E-01 -. 651E-31 
4 .L?7E+0 0 -. e PE -0L -. 1 :-01 .843E-01 -. 331L-01 . 171-01 .599E-01 -. 8JbE-J1.  

5 .0FO 400 -. 1 l0+00 - 39F-01 .101F+00 -. 313E-01 .2 771-01 .297E-01 -. 104E+30 
6 199-1 -. 12,C+00 -. 902E-02 .109E+00 -. 258E-01 .- 36E-01 -342E-02 -. 109L400 

7 .3271'-01 -,134F+00 , 278 -01 .10 9E+00 -. L630--OL .485E-01 -375E-01 -104F+30 
; *253- -0 -. 1371+0+0 53 6-J1 .100E00 -. 315E-02 .56Ut -0L1 -. 684E-01 -. 887E-31 
1 -. 100-02 -. 1 33F +00 .311E- 1 .8320-31 .LF9E-1I .595-01 -. 9351-u -. 649E-31 

LU I -. 2471:-01 -. 125.+00 .103+00 .5f,9F-01 .3051-0L .585E-01 -. 11 1E+00 -. 344-1 
L1 - .4 l: -01 -, 11! 1+00 .LI 1*1 .243F-1I .483E-0L .521L-01 -. 119E+00 .108E-33 

12 -. 051.-)1 -6 ,o0:-01 .124100 -. 3541-i .641'E-)L .O0f -01 -. 115E+00 .355E-31 
13 -. 7151 -01 -. 14C-01 .1225+00 -. 375E-01 .778E-01 .235V-01 -. 101E+00 .631E-)1 
14 -. 7 700-01 -. 604E-ol *1 OL+0 -. 700E-D1 .863E-0L .273E-02 -. 732E-01 .9b8E-)1 
15 -. 794E-L -. 4 34E- 1 .9ME-.)1 -. 99 5E-31 .9t91F-31 -. 205E-01 -. 478F-01 *117E+:)0 

Lu -. 7751 -01 -. 202- ) 1 ? 51- -. 1+0? 14 ) .35 31- L - . 440E-01 -. 124-01 . 12131+30 
17 -. 1291-UL -157t-01 .299E-J1 -. 13br+0 .74 6E-)L -. i12E-01 .249E-01 .127E+ )0 

18 -. ho6L1 -01 -. 1 30L-0? -? . o 17f-32 -. 142f.+00 .579C-01 -* 8 71-01 . 509E-01 .11,E+30 
- -*,971-0 -. 559E-04 -. 4291-)L -. 138E+00 .353V-01 - .1041+00 .9 25E-01 949 E-31 

20 -. 331-0 .32 :1 ?E-.0 -. 779E -1 -. 125E+*40 359F -02 -. 1140 +00 . I171:400 .651E-31 
2L -. 1 82-01 .3LE-') -. I3 1 J9 -+oj -. 1041 .) 203E-01 -. 111+00 . 132P.00 .242E-31 

22 -. 4511-I . 341ih-02 -. 133f+O0 -. 743-1 -. 497'-01 -. 111 +00 .L36+UU -. 9t9E-32 
3 -. 4'31-01 . 12'-0? -. 1 59 ? 3Q -. 394E-31 -. 772E-01 -. )70L-01 .eF19+U0 -. 48 4F -31 
4 -*4591.-01 .20' 02 -. L F7E+M00 -. 10LF-0? -. LO14 -740-01 . 110+00 -. 9 35E-J1 

20 - . 4941 -01 .t2h 5.1'i4 * 
3

0
2  

l -. 113? -. 500f -01 . 251-u1 -. L L2 +* Jt0 
+0 -. 0431-01 .'i4L-02 -. 14 +)' .7591 -01 1241)J -. L1941-01 .4741'-01 -. 13?+)o 

7 -. ,97.-01 .LO-01 -. L0; fo .19+ -( .131 + 0 .13 f -01 .7. -)2 -. 14010 ( 28 -. 0401-It1* .1)'F-)1 -. -IL . r 3G[+0C -. 12%0)) .450,-01 -. 328-01 -. 1371+) 
9 -*0 - I .103L-0L . -'L .I L5f f. -. L).0J .731 -01 -. 7-10-11 -. L221+)0 

130 -. 5t-i -UL .4.1t:-)1 .143 -ut .1351!) + 1IU- + 00 .). .10 ,LO :+0 C '. ' 5E-. 1 
51 -. '..'I-- 1 .5t/-Q t *l -JL .153' J - .!"3i-.IL .1 *1 .CO+? -. I!-- L A -. (2) -l ? 1 

l? -. 199':-UL~~~I, O .+15 0 .Nr - 1 . S a * E ) L L 00 -* 4L'*t*JC - 2 1-,1 JS -. 991.!-i1 .021-11 .10 *)Q .13? U+0 o i:-*J7 .113LC+00 -. 143F *O .2:2-)1 
14 -. 34117-0L .10 zitF .13L 1.) .1 43*H .3700-0L .L24F+00 -. 133E+0(+ .b17 -j1 3;> -1.4! -o1 .1190' 153 z;.n .bidE-1 . 1 1-1L .1L0+00 -, LLOE+10 .9171-1 

1b .o341-'2 .11.8 +ij .LM *)10 .2 71- 1 Iy:-LI .i LFI-01 -. 7 771-01 .L2Lbc+cC1



00+.11'~ 00+ 77i- 00.I*.ri* 1c.:-,,. 0ell/l - t L*.o - 11- 19t*- Tr1 - t;*- ny 

10-1809" 00+9U?*- 0--IT, * ((:- I? * luilt!") It- LO *- 10- go,/*- TO--Ji> *. idp 
I1C*:FObl"- 100+396 '- O 10-irfl - t, cc. E* ' - .:J-agyg* tn, 1 1' T *-(,e ~ U 1.)-I/v I.- : 

0(.L0?- 00+ 19 1 - 00+0.0 - (o'-O 1 L0 - 01041 1' io l- 10-I/tr * 1- R *c 

(0CJ6' T*- 00+3/C1 * 10-ICOV/ l('--i21*- 10-32l *- toagy* 1i4-311._ r49. EI '- I 

0C(:.o22- TO- 1 0+b*- 1-',*- 1 -16%" -D0+0*- 0(--3r *- I I ?L-* 0? 
0C+ 190'- T 0* t * 0-J1 - ( 03 1 *- - 00 I0t 2T '- TO- Ce1* t 
0 1627 - 00- 1 19 * A0-. ng*- k11J0:- * C,+0- I '- T -. Ir I+14 T - I 10- j * . f 
0C+2O * 00+JOt TO-1I.,L*- 10+(i'T*- C0 01' 014- T?-1 2 U- I 1 I.a * 10-: *f cot SC+160/T *- 00+Z0l1l' 00+4G0 ' 10-921t, OC-iL l* O0-l0 10--/t * 00. 141* I-L 

0 4+3611*- 0+3001' 00+'212/ - 100.96*- 2r-lon*- 00- .. g( * 1p4li,4 00* .9) * 

(C .4 1 f 1e -6, OILC * 1 -1 Z 103 9 *1 ft: 4t/ * 0.: 1 T 1 j1 0 * 01 C4-129 1 0-HI * -0- * (00-411* 0+TTT'- 1-I0t I * TI u I I0-:if?1 0t 
OC-LST 0 + 1 0o* 1* 09 10-00* C 0- (A-n+ i 0-39/6 CU136 9 21* A0-0f T* I-, 

IC-611 0 0+.106 00+1?21'- 10- 049/U 10+.111 - I AT ' r0- zI * 0 11or) * it 

Uc-,o * on 310 :3 oo~~1 001 '1f' 61TTT 10i-- 'if 00~', + 10 e F 

0c4+61* 00+301 00+3201*- 1O-D96f/ * 1C-1. *- 0-3 I To-a.1 00sl - )f* I 
O 00+310/*- 0O.3 V 10-3fE2 - 00+0.1' Z E* I -', l0 d 10- 0 .j1) /1 Pt 0C+ 6T 0 -:- 00+ 0 -:33 TZ( T O-341 6* 0t+110- 00+I 1 10 0- 3!0it b

OC+3OTZ* 10 - 91902 2o0-A, * (0 +319GI' - 10 -3 469 0 4+DO11' 0 0+ 1 Af 1 10-l 7 A F 
00+ *I R02Z* TO0- 3 f 1 '- 10 -92 CO* -i1" T C - I0%*t 10 -I9!7?6* 00+B1SIT* 10-10?;* 2 

00+36G1' T0-016- T -4TTP I ' 004 9.261 00+]111' 10-no099* 00+3ifECT* ?0-H i- I 
OC4 i9T - 00+31 61- 00+3171 000.3/201 - 10+36?1* 1 0 0 +6212 - ' 0t I ' TIO-AEjt 0 
OC+ 60T* 0- 1-99LT*- 0+J11* 700.-9/L - C+3EET- 760-./fl*- 0+-34?ta * T1-i91I*- Li 

TC--;905 00+310?'- 00+31 91 , Oo-37EE* 0- +3921- 10-3 1 - 10-36- 1 T- 11 - 1 
2 C-3L - - 9 0-EitA2 00+ 4A1 * I0* -1 *- 03,9 I 90L9- 10-1 t * TO-A 1 .*C I- I 
TC- 301/9- O00+-31,* 0 0 +T I- 4 *- I C-3IE6' 10--1+46- 10-0 - h9 

OC+ TT1 00+371T1 03 + 3(1 U - 1 - 10-39*- 10+ 191*- 10-119y* 10- 1t* L .  
0C431 *- 00+3J0 - 0* 0 + CIT- C004?zZ*- 10-A9tf* T)-gy*- 20-100,9- 10-110/1*OC+31T9 - TO-LI1*- T0-JOLL*- 004 )1 '- 00-3[791- 0-12T'- 10-2117*- 10-111 ' f l OC+10TZ*- T10 -96 2 § 1 T0 -31 1 00+?I U 7.91* 10)- 9jj*- 0 (.+112 1 - 10-q760*- TO- (I - 7 

C 0+11 00+1211V - 10-3601 - 00+4 1C1 - I--gyt *C TO-0 - 10- OT*- c 

TC-lqE4* 00110L ' 10+31I', - FcO-314 * OC+3ETT'- T- ?969 10-3C - TO-1 f 
00+ 3901 * 000 1 00+31- 10-3911 0-3b06- 10-A,166 S0-/19 O 10-h11* ;1 OC+31.1 T* 00+390,1 * 00+1211'- T 10-3- 09'- 00+911 39?1 -LT* 10--11 O A * . 0 
00+39901 00+.001 * TO-31i/6'- TO-3046' TC-3,t2'- 00+3TEI * T0-OinE* 7 0-it6c - /0 TC+102* 10- 0' 0-31 *- 100+ETI' OC-390' 2 0+-1 0- 7 10- o12*- 1v 0 C.+311?' T0- TTf - To- 1*- 00+307T' E 0

-341'i* 00 : - T* TO- T I i1 10- !bl. *- 9:C 

OC+BELT- 00+ ALT*- T0-34 R* (0+ 0 1 * 00. 21a11y* TO- '7*6 0- T TO- It*C, - 1d IC 4E3 * 00+3t1*- 10-1 9 * 10-,0* J C10-,06 1'--4616 10- 41 .* 10- 9'.*- 1 1 

10-31E * 00+300+ '- 10-0,6' 10- zT1I * 00+32- 1 ] 20- 00,;*- 10-17L94- 10-%'f'*- f 
TC 1-31Z*- 00+301,l*- 10-3f96' Er,-361' OC+39EI *IC-iEs';*- 10-1/2/- 10-11 *- s 

T1-1941- 00+#101*- 10-39P99 10-3197*- 0+3121 T-it'- 10-1 l'- 10-0or'*- M 

0c 31'- 00+-111- TO-T01 * 10-3511- TC-A2L9' 00+3/EU'- 1 03111 f0-191 T'46 

OC+39TZ*- TO-31E9'- 10 -j?-3 2 10-0* ??** IC-39TE 00+ BLVCI 0+ - TO- 36 2 0ZTeoI 1 - ! 

0C.304*- T0--91*- Z0-3 *- TO-IT9*- 20-39rdj- 00+304- 00+ I01l' 10- -. 16 t Al 
C0 91T*- 10-CIE* TO-39/ - 1 -*T10-T- I0C3R,1(- + :4'q 00(I*991 - 00.00* 10-11 - I q , 

OC+9Lt'- -00+39* 10-3I0*1- 10-31L9p- TC-3k - 01T 1J+140*- 10-9I0l - TO- C19* LF 

00+5427'- 00+9021'l TO-314tLt *- 1 ;-00-9/9 OC+ETi '- 00 39 1 I 0--1809* V 0 TO- * 

IC- LEBf - 00+311 10- 116 - 1-L*1 - 00*19 CI- TC-iLL *- 10-14 10- 0 I0 1 1* 4 
TC-AOLE'- 00+*391 10-3696 - 20--L2/ ' OC+1UST*- 0- * To- H1J*1- .1 0- ! * ,k 

TC-ZI/Tl* 00+IZ4 1' 10-3?6'- T(-IL E* 00lyTCc.- 10-294 *- 10-414 * 00+EE1* 1 e 
TC-3015* 00+3111 10-3214*- TO-3SZ9" TC+- ILE'- TC- E 0 ( - TC U7 * EII 0+-1 1 2E 

T C-* 3916 00+ - 121" 10-3R19* TOP-ikuP*- OC+30;T*- TT-Oh- TO 19 * 0 i ;T Ii



wrl .* /- 01 610W- . IE-31 . 735E-01 .L20L+09 -. LO3E+00 130E+00 .219L+30 
178 .399E -61 .372,E-UL . 112:+00O .458L-01 .902P-01 -. 135E+00 .134E+00 I 76E+')0 
LOO 5 16E-0L .1901-01 * 119 600 .1541-01 .523--01 -. 157E+00 . 224E+00 .119 +30 

LO .571E-01 -. 20L-02 .119U+00 -. 158E-01 .91E-02 -. 1b8Fe00 .248E+00 .529E-31 
1L .55F. -01 -. 2)0E-U . 110-+00 -. 456EF-01 -. 359E-01 -. 167E+00 .253E+00 -. 169F-31 
112 . 177E-01 -* 44 b!-0L .940 -91 -. 720E-u1 -. 795EF-0L -. 154E+00 .239F+00 -. 853E-31 
113 . 3331-01 -. 625F-UL .717f-01 -. 9341-01 -. 116E+00 -. 124E+00 .206E+00 -. 147E*0 
11 .L38F-01 -*?55E-01 .4'76-J1 -. 108E+0+ -. 150L 400 -. 445E-01 .158E00 -. 197E+)0 
115 -. 4t -02 -. 3 23E-01 * 150E-1 1 -. 116E+00 -. 170F+0 ) -. 525E-01 .986E-01 -. 233 + )0 
1L -. 3145-01 -- 019E-01 -,150-01 -. 115E+00 -. 18I0E+0J -. 612E-02 .313E-01 -. Z50Fjo 
117 -. 592E-01 -. 742E-01 -. 4t9L-01 -. 07E 30 -. 176E+00 .412L-01 -. 38tE-01 -. 247F)O 
119 - .1115 -01 5 9

3 -0 .1 11-01 -. 160E+03 .854E-01 -. 104E+00 -. 22b +30 
1L9 -. 495E-01 -. 382E-L -. 921-) L -. 694-01 -. 132E+00 .125F+00 -. 162E+00 -. 137E+30 
120 -. 1111+01) -. 12-0L -. 10/E*00 -. 432E-01 -. 956E-3L .155+00 -. 207F+00 -. 134.*30 
I1?1 -. ILibk+Go .16)',--0L -,LLF.+ 0 -. 142F-)1 - .5 2 1E- 0L .1173F+ 00 - 3 5E+40 0 -. 696E-31 
122 -. 113E+00 F + 70E-11 -. U 14 000 Li 7E -31 -. 524E-U? .1 [OiE+00 -. 245E+00 -. 7 37E -)3 
123 1102(+00 .159E-01 -L06E+00 .443E-L .416E-01 .173E+00 -. 236E+00 .683E-31 
I -t133E[ -01 .101E+0l -*0-0 699L-D1 . 850-0L .155Fe00 -. 208E+00 .132E+0 
1? -. 791.-01 .1 2 1.+00 -. 6f31-J1 .906F-31 .122E+0,) .125F+00 -. 163E+00 .135:+)0 
L2 -. 279t -L .L34103 -. A341-01 .1351+ . . 14001:) .864E-O -. 105E+00 . 223E+)0 
L27 .9 921 -02 .131+00 -. 140L-01 .113 R30 .164E+0) .423P-01 -. 389E-01 .244E+)0 
120 .30 31 -01 .1361-+00 .151E-01 112E+00 .Lb7E +00 -. 4041-02 .108E-01 .246E*)0 
L29 .J991-01 . 1ZF+00 .436F-i1 . 105E .3 . 158E+10 -. 4921-01 .982E-01 .2271200



Il05- .;L A Y' 17;177 1 P2 
1105.'4.~s P* 1 Ii t, C Fis I,.S=4) 

C 05.40.Ci~IAIt v* 0'4 300115 

17 . J5 . 4 LII L1)sU LP 5? C1JOf CP 06h2 RT//LOADER 0144721040000-040000 CM I TM 17. 0 5.142 . IF T. V . TX 119 F L ASI Ir 

I. 05. 4 ". C IhL K 1:1 6.  
1.05 . 4e. F N11 CPI 4FN 

U1 5 0. I..? . ~6: 1AX IlUM F FC UTINt FL.  
11.05.42.* 0. U02 CP iF C0J.JIS i:Xi hIS TIME.  

170-3 ,4 LASY1ILvS1 ttlkTIT.  
17. '05.413.1;UPY4, SYSPULL.  

11.t05. 43. E:II I. tj(C;0UU1MT Ir 0 
I 1 0 5 4 3 L ' ) 1F 9 1UUT I T 
I 1 0 05.4 3 *: F141)1 F , OILL I T 

J .5 4 3 kI I J r.91ij)TPg)Tr,),'R ,UDJ=LS)1 VAXIFC=CPUE-F9UJN=VAX.  
11.05T I '. - C01 LM P L FT L 

11.05.4/t* kEW I-4, INPU ,To 

17. J5.44. CUIPY ClJMPLEri:.  

1?7. 05. 4.K1. * GF ,6 INPUT~';.  

11.15.4'.1 I-0 FEwi Oi' PiU r 
11.05 * e11 *CUPYS111- , IfPI.J I, JUTPI)T.  
11. U5.414. FIJI 1LMUIINTRF6 D.  ( 17. 05.41, *'i W I 'I)q .1 qpU .) 
11.015. 4'f. IT11~I,(;LAYFI,'/UN= SASS IMP.  
17.05. 43 * LAYt 6.  

17.05 45. AM + .1 5A J?6,III LOIADERISi 224.30014 

17 05 PJ: /L'J4I'P 5.17 lot, C P 1.1.b2 RT//LIJAI)EK 22420)21040000-23000) CM 1') TM 
17.06. 1 . A 16C 0' AX IMfJM F<11F LT IMFN FL.  

11:o.Il 2 . 36 1, -(I SECIiI)S3 l:XLCtJTjt~r rI4C.  
17.06.13*I t; C iIl', 

11.06- 14 U51 I~~1 NULT 1.i-!) 
17.06. I).-LIh'YI4IqJ) 

11 . of,. u)1. i iI -N O TVZF1.  
I?. 36. 14)ALYF ILL.



17.05. 4. GLAY, 1 f7777,P.  
17.05.40 . JS R 9 SU S I,.  
17.05.4). CHARGIcG , PIUJWC .03100661355.  
17. 05. 4L. $1,RO-UG 9Pp OCG I 
L7.0U5. 4t. 5SE Tr-5,P KUCLI/FS=A[).  

17.05.41.PRi.)CI.  
17.05.41.//.010F: s7 .cow Cp .362 RT//LOADEP 014472/040000-040000 CM I TM 

17.05.42.EN1JlFO-LASHIT.  
17. 05..42 I F E ,JT . IL U . 0 C I J. IUL LIT.  

1..J5.42.CHGF FN.  
17.05.4. V NU CHF N 
17.05.42. 156;( PAXIMMJi FxFCUTrIrN FL.  

17*U5.42* 0.002 CP S-CI.IDS EX! ECUTION T'FE.  

17.05.q3.IFEFILi (SYS3iULLAS),tlUTIT.  
11.35.41.L)PY, SYSOULL.  
17.05.4 1 1:01 f NiOf INTFr 1).  
11.05.43.:NI)IF .. U1 I T.  
17.05.43.FN[F4OULLI F.  
17.05.43. FETU N,Pklc L.  
17.05. 43. PF:VI.LT, 
17.)5.43. u r soUTPUTl): =PRUI=LS JVAXL FC=CP 9DEF ,JJN=VAX.  
17. 05. 14*. RUOT.: CUMPL TE.  
17.35.44. kEW 1'I1, INPI F .  
17.0U5. 10. 0111Y Shb 9INPUT, UTPUt.  
11.05.44. CUPy CIU PL TF.  
17* 5.44.,FW1109JNPUT.  
17 .0 5. 44. GE T ,(N ' I I =L y 0 0.;).  
I1I. )5. #44.k Vi W1411 l 1NPUTI.  
17 . i*4. Cl Y S Fl , I NPJr ,iJUT PUT .  

17.05.4. r-UI fEUUNTE RLU.  
17.05*.4..EWINU, lNPUT, 

17*05.44. AT I ACH GLAYER/NR/U= 5ASS I MP.  
1 5. 15.GLAY HR.  

I15. 45. CH L6A+1 =,05767-19 LIMOAR USF) 2243001, 
1.05. 45.//L1111' 50 y 9h) Cf 1.46? T//LOADEI 22420?/040000-230000 CM 85 TM 

L7. 06.L11. 14(-,.'( 4AX IMUM F X FCU TIOUN FL.  
17. 0#. Ld. 2.. .304 C P SE CUNDS EX FCUTIA T IIF, 
17.06. LS.RE:W I If,I A PELI.  
17.0t.Ili . P URGEC9iL /4A .  
17.06. 14. C,'tOTL NOT FIJ:JNJ.  
17.06. L).1)F I'Il ,CtT .  
17.06.1-).CllPY3F*TAPF L uC l-.  
17.06. 1). i::jI FNCOUNTURI: .  

17 . 6.1 . US 1AYFIL; P R !-S iS 
17.06.1 *1 P . S POIl I I/ Hi 
17. J6. L? .iWEF [ E Sil111ll t/A= 9 
17.06. ,0. RE ; I AO Tfil JT.  

17.Ob.213.CLIPY 1 1,0OU1T:J !- 1 1.  

17*. 00. 21) . i. A T .  
17.06. 20.E!11] AIT .NI 
17. 36. 20.U P * UL. P7 UNS.  
17.'06 .2 . U a t: '-i .  
Ll 0.I)U CPI9 7 / 0 S 

17.06. 0 100 /10 =



uJ-11 VAX F A'II L Y = Sf~STEI JUis ORIG;IN = RArC-i.  
JSN TI10JS? USER NA~ME = S0,1651 SFPVIC;E CLASS = INSTALLATI0.4 CLASS 0.  

r 

r AAAAAAAA U 0000 D-0001 33333J33333 II II II II II I[ X x OiJ00000fJ. CCCCCCCC H" H 

4aA A !)J u In 3 33 11 xXxX () I :) C C CC H"H H " 
A A ~ A~ XA W) ) 20 3311x acc CC HH HH 

AI AAA 1t)) 1X X x X (3 22 C1- C LI 41*fil 
AAA A 111) D033 I X X XX U U j0 C C till HH

A A A A 1) 1) i) 3 3 II~ 04 ~ U) 0 C C ItlH HII 
AAAAAAAAA, 1) 1) T) 1) 13 ! ~X Wi j0 C C HHHHIIHHHHHHH 
A AA AAA AAAA A 1) JI) ii3 XI KIi JO 3 CzC lifiHHHHHIII-ttiH 

r Di 0( 3 3 IXXKX uI J u C C HH HH 
A A 0) 'IL 1 xX x X Wi x >-Jri C C LiI3 HH 

A A A I D ) 3 3 II X XX 0' xO Jj CojQ C 4H II 
rAA~ !) 1) 3 3 1 X Y x i x0Q0 a aCC H H Hil 

r A ) 3 3 I 1 X X x . 0Q2 I occ CC * HH 
A A 1)OLj!)L)f hU) 33333333331 1111 1111 1 IIx x X KT U00 0 QQ000 CCCCCC:CCCC: HH HH 

ANA A0000 IUIIU ) DiI) 333333333 1 1111 11 1111 1 4 X 00U0GI00u CCCCCCCCCCC HH IN 

C) 

CL F) 

0 10- OCT



P.m 

9, 3 

C '1 

C, I 

C I 

( I 

C 

C 0 

C 

C 

C 

t 

C 

U 

C.  

P 

MbJiWMWMWM WMWPIiHLVhMWM L? WN~fl~t~.~MWMWflW MW~~MWMWMWMWflIJMWMkMIgM~JMWbiWr1W MLJM WML.MWMWM V frWMWMVP WMIJMWMUM vr;t'r IIMW?)WiIjMWrwiVt~ WI' I.~M 
~ WMWMWMWMWY4WMW~4WPWMWFWMWMWPVMWI'W;1WMWI'kA;IJMWMWt4WPWhWPSWPIJ1'WMW 

( 

0 .



SYSTE'I (JLLETIN 

- - ---- -- -- ----- --
-- --- -- -- -- -- -- -- -- -- --- - -- -- --- -) 

IMPEILL WALWUT CRFEK CUMPUTK CzNT[R OPERATIONS HOURS [PACIFIC TIMI:! 

1 i'!)AY AN) FR I DAY 0600 Ti 2130 
T'J'i)AY TH THURSDAY Obfnf TO] 233) 

SAT [RDAY A MIf) SU9N9AY 0700 r 1100 
(JPERATWS ILL NCIT HE 3N SITE AT ALL OTHER TIMES. EXTENDE0 OPERATOR COVERAGE MAY ISE ARRANGED BY 
C lITACT IG 31, FAIlL AT (4151 943-4f361/4666 

Till LYOiLE StS TtM WILL wE UNAVAILABiLE TO USERS AS F.LLUNS: 
M IV \Y 2(00 TIr 2100 SYSTEM BAC<UP 

TI:S1)AY 1930 Trl 2400 MAINTENANCE f PACKUP 
4 :7iE S AY 270 0 r 23C, 0 SYSTEM 0AC(UP 

TH J IS I.Y 22(0 I 2300 SYSTEM BAC(UP 
2000 r! 2/30 SYSTEM PAC(UP * TESTING 

SATI'l)AY 1600 TO 1700 SYSTEM BAC(UP 
SJ4i)Y 1400 T11 [1c SYSTEM BAC(UP 

-----------------------------------------------------------------------------------------------------------------------------------------
OLJYHOURS.  

lOilNAY, MAY 27o I98',. Ni JPERATORS ON SITE. SYSTEM AVAILAIILE TO USERS.  
-----------------------------------------------------------------------------------------------------------------------------------------

SPE CI AL LYBliR IPGPAl)E PLICK T Irr.  
TIl CYRiE 4ILL iF UNAVAILAILF FliP PRODUCTI.IN uSF THURS)AYS FROM 2010 -IRS. Irl 2400 -IRS. BEGINNING 

APRIL IvI9985 T40OUGH MAY 30 14l!. CU.PJTE4 SERVICES WILL IE TESTI4G NUS VERSIDN 2.3 
A4 Y IlStPS WISHIlNG TO TEST THEIR CliluE3 UURING THIS PERIO:) 4ILL NEE) TOl C)NTACT CIMPUTER SERVICES 
Ar (19151943-46h.  

(-----------------------------------------------------------------------------------------------------------------------------) 
GE:NL H AL [NFORMA~.T I iN.  

(If0 [IT PFLE ASf. MAGE,TIC TA PES rHFN OPL:RAfr 4s ARE fIT U4 SIT,.  

1L5-Z AUVISrlY. 1AG;J! IIC TAPE 4ACKUPS.  
MAGINTIC TAPES AL1 SISCFPTIilL TI.) VHYSICAL JAMAGE. 13ACKUIP TAPES ARE RECO'IMEt40) WIENEVER THE INFOR

MttION (IN fllf TAPF WiUL) 3F EXPVNSIVO DR TrIE CUSUMIN_ Ti RfECNFATE . L-ASE NATE THAT I'PELLCi), 
A l) JCC 00 W!T (;IVE RLFUNDS FJR JCIj S NE-CE SSARY 13 RFCREATE A TAPE IF NJ 4ACKJP EXIsTS.  

' "P THI f4 l 1 0ISTRZI Ui f.1) TIl fiIVISI I' S 11:ty 1 iEFK A:il.  
TlL IL;) A 4IV: 4ki 1 J!e fam;EERS tE CININl IT W O'>'Z ANt) C 27 

ILL NOT Ir V%- 11 F N TI ; U / . J 1;11 : 9S (1 r : GINNIING 
I II !)251:,' it :< t,23l1'4) AJST t F I .Jkir srU. A CiISPLI0ATIE!) 

LI i r F IL ) Vii.SUS SJtG:;rS1IV Nk;W NU1,if l i 41S :IF: I J1T . l 
hz'CIH I IV lii 1l1. TO -P I it Ti Ttt I I v . T I. C Ii 41 (-1. 5 A C 
(. :0: Iii., ,) TO ;UIT 1'4 iU ITIN,' oo( I P' . 1ii J C .i , 

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

1; I A I--I f.ii , 1 4' 41 '':'



R~JUT IF ,'Ji P UT, C =1' P~ , tl =C'i [IVA X It F C=CP , I F. F, U jl=Y A X 

C)PYSlF9,NPUJ,UJFUT. 

V R: w IN d9 4PUT .  

Alt ACIIN, G6 Ii * 

I GETI'-4P;.T=c;t,C) 

C;: I KIDSFF 9 1 NP U T.,UUTPU 

AT A~AC49CLAF /U'J= SASS I P.  

PJR;,-'.T,)/J4.  

( F YF ILE

C IjP fl- 1 , tJJT 1)U T 1S IU T 1..  

F X'Y I L . ~A 
p JR V F , A NA.  

C PY : If) IiUt: ifU 

C 
)P! 

A~vTSfUl



LI I I z 50 12 1 

ir 0. 62500. 1 ?5'j 

(). 4 5 (). 1?2  
0.i'. 12 1)3751 f) 

3.7 50e) 375') 3 

0. A 75,) 3753 
0J 12 O).3625J I 
0. 3 75 0)).35 

0.3?5o0.9,j53 

0. 2 j Dul. 21, )u 
0. 5u 

0. Vi 
I J 0o 

3 (.7 3 

5./ 
5.150 
6. 121 

U) Jo 
'I * 759 
17. H'.  

I? *J O )



THE REFE-RE4CE SHLAR WAVE VELUCITY= .10017+04 

.T-E CHARACT kI STI C LINGTI O. THE FUJNDATI ON= I 04= .6'0+0(2 

4U'iF R= 9 NCASE= NLAY 1k I 

V 1F ;iNiAT I ON IS SY MME TRICAL A(IIlUT X-AX IS 

THE F OUNO % TI Si SYi1T: TRI C AL AP UU) T Y-AX IS 

THE CURE USAGE OF THI S PfHILE:M I 1,051 WORDS 
THE lAXIMML LORE ALLUCS TED [S ,00.)0 U0R3s 

SU3PEGIIN 0 t:CENT(IUJl; .L.25 .1. 2 TYPE I 5U3REG;ION U e :LENT~l, .p75 .:L! TYPE  
SURIG[I 11 3:LENTRUI9 .UG21 .125,- TYPE 1 

U t LEG I(IN ' 4:ENT il-- .)M *l7 ' .125,' TYPE I 
J 3iGil 5:LGFNIT Ill.) .125 375o' TYPE I slJlURGII)N q :L.TRU[Xr .375 .375, TYPE I 

ShJlqREGII(i4 i 7:CINTR31l1, .625 .175, TYPE I SUdjR Et[t01 1 P:CI.NTROIm, .375 .375,' TYPE I 
U tRRF,;E I IIN q 9 :CF. NI;'IJI .125 .025,' TYPE I 

SUQEkGIIIN 4 o tu LUTID , .175 .625, TYPE I 
; UtJ3!ECUt(N 4 LI:CI T R 10) .t>Z / .625, TYPE I 
SU3PEGlt1 N 9 L2:CENTi.T l - .125' .A7c, TYPE I 

S RE l k V3:I.-NT:JIl . 175 / a75. TYPE I 

(0 

11 M7NS IINS JF SUMl Pr; I 'IN TYPE I IS .250 .253 

S *042J352 0 IMPLUANCE MATRIX FOLLOWS IN 312XZELO.31FkMAT.  
41P0I .677400 0. 3* 0. . .  

0. 3. Q323370 -,357E7-01 C711E-14 .1113-15 
u * * 41 +1 . 677c+0O 0. .1113-15 

42 3 E U I O . 3 75 i - 1 0 * L.*. 0 . 0 .  
-.. * - 'a -1 55I51 .- 1 f. .6L E+U1 I.LL?. +OL 

- .7 ll'- 14 * 2 L U 1 j -. , 
** [ -. 4 ?3+0 .i7-1 0. 

+ 1 1:- U L 0. , 
.4 23 + C - 3 7:- 1 * 0* O.  

*f * +40 G + L *95 )1-01D -. 1 9.1 - 4 5- 18 
* 2 -135 t oI 0 06 1 J.L E L -. 818 -- 15 0.)n 

0* U. Vic - 74 -16 .533f*40L .116: +:)! 

* 02 U 1 ;EF)0 I--+INPIfU OITIAN ' 0LLIN IN 3(Z'x,2 1D.i) F;a-iAT



00* .637E+o .15 2E+01 
-. 711E-14 -. 2221 -15 U. . 0. 0.  

u.* *4 40+)0E .3 7,1F- 01 0. 0 
.403- +01 * 1121:+O0 o 0. o 0.  

-*4t0E400 -. 3721-0L 0. 0. 0. . o 
S0. . 403 +01 * 12E +00 -. 139E-16 1.  

*1 U- 13 .1391--14 -. 7LL-1' -. AR'E-15 0. 0.  
-. 178E--14 - 5'5L - 13 If* -. / l-16 .528F+01 . 13 1E + 00 

.30630528 +0 v I iPoUr MOTIONS FOLLUW IN 3('2X,2E10.3) FORAAT 

0. . U 

0. c.  
0.  

0.  

( 4 014U 7Ij5'-.) o 5 I-'i"'f0 ANC>I A1AFIX FOLLOWS IN 3(2X92E10.31FW''rAT.  

U. ., 

0. -. 45E0 . 3-.327--011 0.  
0. . 1 1 2)':f01 0.  

4 457F *0 32-. . 0, 
0. 0. 6.~.31 D. *b21*0 1 .211- + 3I 

U.)*. 57+UO -. 327-01 0.  
* 0. 0 . , 

4 ~ ~ E *7UI ( 0. uG.  

* .396:0L .1A1L+00 -. 139E-16 - .34 -13 
e F 9C..-1 711 -1 -. 178F-14 0. 0.  

Uo.  
* 408407 5El J 1 N PUT M )TIOL)NS F IL LO0W IN 3t?XvZ2E10.3) FO'RM1AT 

0.  
O. u.  

*43'1f)22+3 I IMPP)^NC: NAT I X FULLOWS I P 3( 2X .2' 10.31 FORM A T.  
.4 0l+#0 1 . IF +0 0. 0. .  

0* . -. 4 971 + 0 -, 2u -3'i U. .  

0.0 .q00 +4t .171 +31 0* . LL-I *4716+00 .250E-9L I, 0. 9 

* 0* .. 0.  

319 4+01 .180 +UJ O. u. 0 
1.7F U -*i 0U 

3. 0 

*L3.WE-LA' 0. - 2~ -j * -*. 5 -6 .1b+ L .73 0



0.  
0. 0 

*81631409143( IMPtI)ANCc MATRIX FULLOWS IN 3(2X,2E1O.31FORMAT.  
47 3 C+ 01 *24 L+OL 0. . (11. 0. C,.t

. o* -. 115 +00 .L76C-01 .355F-14 .4944E-15 
* * . :73, +01 2 01 . P8PE-15 0.  

. LE+0U 1761-01. 0. U. 0: 1 
U. - U. -. 8l48E-1.5 *565E 16 .5 71 F+f01 .413 + 01 

U . *. .1 L 40) -. 176F-01 -. 35 51 -1 0.  
.3+0 0L .40

7
t;400 0, o. 0. 0.  

-. 511F+00 .17Yhi-UL . 0. 0. 0.  
. 3* .3 4F+0L .40 7+00 -. 139F-16 0.  

Ob E 1. 5t:(,L-1 -. 7LLEF-L -. 4 3 '51-14 0..  
-. 17t3c-1 I 0* -4 00 - 14 . 7 1E -16 4 631:40 1 . 1 5 0 

.1 18314091: 4 C 1 INPUT MU0fI1NS FOLLOW IN 3 2X.2E10.31 FORi.AT 

J* J.  

0 * U.  

*1000 1 1 *3i1 + I MPE)ANC MATR IX FOLLOWS IN 3 ( 2X2F ).3) FOMA T.  
**.I+O + 29f6 +01 0. 0. 0.  

SU. -. 'i27F4f00 .401E-01 .355U-14 '/.4'4E-15 
.* L* *f. J-# 1L+C L[ . f9 )I C.  

F/7 +00 -. 4b 1 -- 1 0. 1* 0. C.  
LI. .* Q* * .51E+01 .506E*9L 
0PFj.- I i* U. L 

. * . 27r- +)o -. -01 :- 0.  
3*+1 593-+0J 0. '* 0.  

-*57 +0 4 P1. -0 1 0. 0 O.  

1. 0* .34 +0u 1 .593F+ 1 0. -.L73E-L7 
.50 -14 .1,72-1 -. 711-I14 -. 3j5L-14 0.  

*4 4 E -L5 I.11IE-- 15 - p8311: -1 . 614 / -17 .4!, +0 . 1 1 A5 E*q D O 

*10011 9liO;+ J.1 I [NPT 'OTIS F(lLLO IN 3(2X,2 10.3) FOR1AT 
O. U.  
0. 0.  

1225,? 1 1+ I I P:-)A 1. Cl i. r Id K F IL L fllS I N L(2" 3 LL v 1:"'A T.  
* bli I +01 .3 13L U I . . L L ,



- tL -194 -. I-uL--19 * 0. 0. L.  
0* 0* .5432+00 -. 00 E-0 0. 0.  

3? 5 +0o1 .85 7F+00 0.0 9 
-. 543 +40 .890L-01 2* 0* 0. U.  

0. o* .325ic+0 .857E+()0 0. . .347E-17 
.104 -13 *4161-19 -. 711 .- 1 -. 355P-14 0. O.  

-*444F-15 2 7l[-1 -*1 78E-14 .520L-15 .443[+01 . 874t+oO 

.1225?11E+j1 I INPUT MfIOi0Ni FOLLOW IN 3(2Xq2ELO.31 FORIAT 

0*.  

0.  

.15000l7911-*j 4 IMPFDANCE MATRIX FOLLOWS IN 3fUX,2E0o.31lORMAT.  
.453E+01 . 447:.+ 01 0. 0. 0. U.  

. 0. -. 55 5 000 .14 +0 . 355E -14 U.  
. 0. .453(+01 .4471*01 0. 0.  

S.555+E 0 0 -.14 51+00 0. * 0. U.  
* 0. 0* 0* .480F +01 .73OE+:L 

0. u. 0. 0, 0. 0.  
D. o. .5551: +0 - 145 L +Uo0 0..  

304E*01 .121E+0L 0. 0. 0.  
-*5.i5+00 . e.o 0. 00 1. 0.  

0 0. .304+ 01 .121f+01 -. 139-16 -. 347-1 7 
777-14 1,31-13 -. 711-14 -. 7LIk-14 0. U.  

-. 1331-14 . 2t-L> -. L33'-14 .30 [-15 .419E+01 .126+UL 

*15007901[-+u1 I INPUT MUTIONi FOLLOW IN 3(?XZEI.3) FrlR'IAT 
0. U.  

0. 0.  

0 .  
0. 1).  

d,)I 

. 1336282L* J 1 6 IMP' Ior Cc iT: IX FOLLUWS I h 3( ?X ,2E 11.3 )FORMAT.  
.449 01 .409F+01 0. 0. 0.  

0. 0* .49+01 .44 +' . -. 444- 15 
5'itE+0 -. 174l +00 0. U, 0.  

*. 0*- H l 44 4 E-t 5 .49 +0 1 .35 9'-+ L 
0. -. 351:-14 U. 0. 0, 

9* 0* .5)58 +.' -. 174L+00 -. 35bi-1' -. 711i-J.4 
* ?'tf>01 *.0l:+0L 9 * 0. 1.  

+u I + 741O:+0 0. 0, ..  
*1** 4 1 .140i: -. I-39F -1 -. 47V- k 7 

. 4 L3 ,9991 -1!, .7t1h - 14 1./LIt,-14 0..  
*4 4 E-1 * o.L. I L .5i4 *1+. .L 7 + L



0. UJ.  

.199 )9693E 1 6 IPE IAkNC MATRIX FOLLOWS IN 3(2X s2E L0.31 FOAMAT.  
.'i'~0+01 .6061491L 0. 0. U. ' .  

0. 0. -. 55 4+00 *b2*0.0o .355L-14 .11E-14 
0. 0. .440E+ I .60 1+01 .176E-L4 -. 8:8.-15 

.554E+00 -. 2f-[+0 U. 0. 0.  
*0* - 8.3:-1-5 0. . 396E+01 . 103 E*0 

-. 3 55F-14 -. 3 5E-1. 0* 0. 0. 0.  
. 0. 4 . E54f+00 -. 25bE+00 0. -. 711=-14 

*2) +0o1 .1921 +01 U. 0. 0. U. O 
-*55+00 .266f +00 0. 0, U. U.  

0* 0. *2hiE+01 .197E+01 0.  
.129V-13 .173L-13 -. 711 -14 -. 711E-1,4 . U.  

S -. 1.3t-14 4 44t-15 -. 222c-14 .801-1.5 .3'30t+01 .206+0L 

S .L999693 N+3 1 [ NPIT Nt 1N1S FOLLOW IN 31 X 2E10. 31 F0RMAT 

0.  

(0. c.) 

*21P3716;:.)1 I PNANCt 'ATRIX FULLOWS IN 3(2XEELO.31FOIMAT.  
*4( J +01 .64f.1.+011 0. 0. 0. 0.  

0. * -. 547F+00 .99E+00 0.  
0. 0, . 3di.+0L .646 -+ 01 0. 1.8 E LS5 

547 f*)0 -. 2991+00 I)* 0. 0.  
U. 0* -.d-1 .8 5-L 5 .376+0L 117-+)2 

-*355R-L4 -. 355-. 0, 0, 
0 0. .57E+00 -.29+t +10 -. 355L-1E+ 0.  

( .259:+01 .2111:+01 U. 0, U. U., -. 547H+00 *2991.00 0* 0* 0. C.  
3. 0. *25.E+1 .211F+01 -. 139L-16 C.  

LS1E-13 .1360-13 -. 711V-19 -. 71h-LA 0. .  
0* .t 5t-15 -. 2 L -L *4 4(f-15 .372f+01 .22950L 

211.i1t,661 1 INPUT MtirlUot F0LLOW IN 3tZX92E10..I3 FURiAr 
0. 0.  

U. 0.  
U. 0.  
0. U.  

22462367L '1 I 1l:!)kG NAr IX FOL i 5 11 W(2 X, LO.33 l T.  
*43',+01 .30i + 01. . .  

0* F,*. *5 8 40 .333 + O L. .L il LA 
*~3f I* +9 0 3b 10 3. - -3 -LS5



l Lt*UL Z3J 41:L U. ). 0. .  
-. 536+U0 . 333F+, 0* 00 . 0.  

u . .. 251::+o0L .?30E+3+01 0. U 
*15?-13 P11'iE-3 -. 711-14 -. 711-14 0. 3.  

- ,' -15 .8Ft-15 -. 17 4 -14 0. .354L+01 . 49L+0L 

.22402J8 7F -j1 L [tipur millONS FOLLOW IN 3tiX,2EIO.3) FORMAT 
0.  
0. 0.  
0. 0.  
0. 1, 
0* . J.  
0. . U 

14 4 U'P51)5 - +Uj I "I P t- 0A MCfVM Ti R I X F LL LOWS I1N 31 ?X,2E 10. 3 F 0 RM AT 
.433+ u1 .707 + 1 IP00 

0. C. 4 E-+ D 355F-Ii (.  
0.4 .3 1+0 'l 7 IE + 0 1 .8BHF-15 -. 3 9 E -5 

50 + 00 -. 405F 000 0 0. 0.  
0. 3. . -15 .3? 11 401 1 14 E + 

S -. 355z-14 U. 0. 0.  
0. O. 0 o5c'oU 0. 71 1i--14 

.235E+01 .7t,9f*U4 L 
5.50f+o0 ,405100 

0. 5 4-00 .tF-' -. E- 14 -. 6VifE-15 0. 4 F+(0.: 5 

2 481?3 9 9 5 +I I I HPUT MOT I [NS P OLLOW IN 3(2XtZ-:lC. 3) FI.I:-'tT 

0. 0.  

0. u 
J. 1 
0.  

3 00 0 1t, 21 E IIMIIIANJC' MATRIX FOLLOWS IN 32X,2LIO.3)FORM'AT.  
+' .1 +01 . 0.  

4-04* .+05t3/+0 0.3 0.  
u.43 ? 14 + 17 .76 E+O 4. ..

3.0.-.IiO* (0.O., 

0. 2t 3C.. 0)1 11 L V, 

0. 0. *3)'i+00) -. 5s+00 -. 3-.7111-14 

(. 355+01 .5+ 1 0. * 1 . 0.  

-. 71.E -14 -. 7L E -14 0. 0 
2~~~ Jo - 0 

.0014 .912:-*1 . 3F9 t-- 1 . S ) 4: 0 

4/1 4r 35.-i' 15 f-[ -. 111a- L'f -. 55k~. - 11 0. .E+ l1 31 

.30U5i95E+3 I INPT Mrl r I FtOILLOH IN 3L2XA.2E 10. ) F ir .  

U. I).



.32671564E+j1 5 [MPE)ANCL MATRIX FJLLOWS IN 3(ZX9,ELO.3)FORVAT.  
427IS 01 . 1(11+o 0. 0. L, 

U. 0*. -. 313i+t .536E*00 C. .3i5E-14 
0. .427E+01 .101t+02 .444E-15 -. 178i-14 

*313E+30 -*)10F,E-+UO 0. 0. U. 0 
. F .17F-11 2,53L*0 1 .02?q*02 

35 5E-19 0. 0' o, .  
*. U. .313:+00 -. 560000 -. 355r-14 -. 142E-13 

I.E7E+ 0t *4011+L 0. 0, 0.  
-. 313 +00 . 5f61 +00 0. . 0. 0.  
0. 0. * 167:+U .40LE+01 0. U 

*75 5i-1 P 338L-13 -. 7 110-14 -*1? -13 0. 0.  
3. ,444E-15 0. .422L-14 .315V+ol .4(1,7+01)I 

. 320725o4r+1 1 INPUT M'TIONS FOLLOW IN 3(2X,2E10.31 FURAT 
0. 0.  

U. 
U.  

0. 0, 
U. U).  
U. 0.  

.3515616L+)1 6 I PDA iC TRIX FOLLOWS IN 3(2X,2E10.3)FIRVAT.  
*424 +01 . 110+0o 0. 0. 0. 0.  

*. -. 2091i+ 00 .623i+00 0. 0.  
l* 924 _+0o1 1 1JL +*0 2 V ., 

209E+ .00 6 2 0. 0, 0 .  
0. 0 0. .173F-14 z254E+01 .225+2 + 

. 0. 0. *. C. -' 
* I* 0 +0 -t23i +30 - :3551-14 .  

.10 + L 4 5 E*L * * 0. D (-* 20J+u0 .6231 +00 0. , 0. .  
3. 1* .170E+01 .. 50F+1 0. U.  

* 15 -1 3 169F-1 3 -. 1L-1 ' -. 142F-I3 0.  
U* .13 3EL-1t4 -* 33 F-14 .2 F-14 .3U71 +G1 .50 1 L0 

. 357356 Lbt + 31 1 I NPIT NOTHIIN'i -)LLId IN 3?X ,E10. 3 FORIAT 

(0* U.  

*4170*01 ./3} 40 1)?. 0 
*. U.

5 533-0 ()I H +( .' C



@* * . I. * 11: -LJ~-*')911i:* I U. -. LJ OftF-1 
62 2 F-14- .14 7 f 13 -. 15 1 .L4?L--13 0. U 

-*555:-15 . -. 1* .302 E +0L .533+ 01 

.399193 86- '1 1 [ NPUT MUTIONS FJLLOW IN 3(2Xv2io.3) FOt1AT 

0. a.  
S .  

0. 0.  
0. O.  

U. 47 0-70E-0 599Fl0 0. .5.9 
. 3 2 E+) 2 0..7991-11 

4. 7 MP. E M 5T[X F(Lo IN 3 . X.1 0 .3 R 

P# 21- 0 0. O. 0. p( 
. 0. 1.)470E -L .599,)+0 0. D.  

131 0L 7. 1 3. + 0. . 178-14 
4 .70f:-1i 0 594E.0 U. 0. 0. 0.  

.. 13 71- (1 .5 91E,+' 0.1 . i39 7- ( 
( . 02~ IJ 7991 -14 71 >1---4 1.I42i---13 0. C 

. 7 15 17 E;F. - . 47331- 1/4 41-U. . 630E+01 .637+0 

4 .4 13.17', 3 It 0 )I I INIFIjT MOTIONS HILLOW IN~ 3112X9rI'.3) FORIAT) 
0.  
0....  
0. .  

( . 0. O. O 
-. 11.1 - 1 2E 13 0.C 

.?4O3it745L +1 1 IMPFlTLITC MATIX FOLLOWS I 3(X2).3 FRMAT.  
0..J,) 3:: + 15 1F+L;; 0. o. c .  

O. O.  
0. U. 13+ *jj.' u 

.). , r L) 0. 1 1 
0. U. 1)4L P3 0. 0. 0. 

lip 

2. 17 0U 46a. 10 .L 

0. 0* -. 217U- -. 45C+0 .17 35 -14 .7LL 
217+00 72- 1+00 0. . 0.  

0* U I. ? 330E0+1 UL .75+ 
135* -13 . 1 11-U3 - 711 t 41 . L'fL13 0. 0, 

41* L* -. 17 +0 -. 1. 0 - 355F-1 L #4.  

(I. .'4'eF-ii 0. .311'-u. .300t*OL .74* 0 

j9 003 4' +1 1 1 I NPUT NOTINi L.J W IN 3L X,2:10. FO 1 V TJ' lT 

v..



*,30'2q16+jI b IMPEDANCE MATRIX FOLLOWS IN 3(2X92E10.3)H-RJMAT.  
.342E+01 .165ED+2 0. 0. 0. c.  

3. 3* .279!.o i. 51. o+00 .178E-14 C.  
a* .. .332 + L .1h5P+02 0. 0.  

-. 279) +00 -. 351E+00 U* 0. 0.  
*. .1780 -1' *f8l.-15 .347F+01 .34 0 +U2 

0. 0* 0. U.0. O.
0. U* -. 279-+00 -. 35L+00 U. L. \ 

S11F+01 8 08 E+U L 0. 0. 0. ..  
*2 71+ 00 .35 16 +3 0. . 0. 0.  

* * .LR01 1 .808FE+0L -278E-L6 0.  
4 4 4-15 . 2491-1 -. 71E-1 -. 14ZF-13 0.  

* 7,* 0.1 E-14 .299F+ 01 11LLEU*OL 

5 3U2916 +:1 1 INPUT MOTINS FJLLlW IN 3t2X,2F10. 3) FORIAT 

3. O.0 

0. 0.  
0.  

( . U.  

u.  

0. 'j.  

5 99~P19U79E.3 IMPEDAICK MATRIX FOLLOWS IN 3(?X92EL0.3)FORMAT.  
8 l 4C,' 0* 0. O. 0.  

.287 r+.0 .166F+ 00 * 176L-1 i C.  
. Th+01 .L +08+32 0. -. 222 -L5.  

0.* 0. 0. 0.  ( 3. 0. ~ 0. . 2?2:-15 . 355F+0L .3'26+0)2) 
9. 0.0* 0. 0. DI.6 

S-.27E 40 -. 166F+00 0. -. 1425-13 
I 1)-.uI 94', 4 0t 1 0. 0. 0. 0.  

.2377U. 0* 0. .  
0. .1L.9 +0L .945 + 01 6. -. 159-Lb 

* .7-14 .21 itt-1 3 .711!-14 -2 9V-13 0. O 
.222 -15 . 3 1-. .20F +01 .423+01 

.5 1799779E+31 1 INPUT MOTliS FJLLOW IN 3(?XqZE 10.3) FORZ-IAT 
0.  
0.  

u .  . 1 .  

*S999i+1 ? I *0 JA'LC Of rIX F]LLOW5 IN~ 3(2X,2EL).3I51iMT. C 
C... 3'9 +U .0 21

1
0+0 *8 * '. U. U 

3* 9. . 173U 4W) .1 5 01 G.  
U. ', . '4 +0[ .)L) D2 -. :8 1- 1 0.  

*(7L35+00 -*154i1-UL I;. I. I).  

*. *3 '* ,. C. .3/ l* .41).



*b!>t> ) ./ - /_ -- 1 7 _ I 03L--4 --. 133 -4 . 2731+01 .101E+0Z 

9129198E 01 INPU)TMOTUNS FULLOW IN 3f2X2E 10.3) FOUR I AT 

0. 0.  

.Q 

.755553031LJ1 6 IMPEDANCC IATRIX FOLLOWS IN 3(2X,2E0.3IF0RMAT.  
352E +0L . 239E +L0 0. 0 O. (1.  

U* 3. . 856-01 -.
1 37E - 01. .17FL-14 0.  

. 0. .362 4L .239+ 0 0. .  
.6 -01 .1371-0L 0. 0. 0. 0.  

0. 0* U. 0. 2flF+01 .1 474w+0 2 
-. 173E-14 -. 2L4F-L3 0. . . .  

0. 0. -. 567-01 .137E-01 -. 1I7;f -14 -. 214V-13 , 
S.44+01 017E+02 U. 0. 0. 0.  

.8I5'E-01 -. 137 -01 . . . 0.  
I* . .44+01 .122 +02 -. 555-16 -. 275 F -1 

*813E-15 .f131-13 0. -. ?14t-13 0. O.  
5'i -1 5 333L -1 . A-341-1 5 .Ui6lE-15 .254E+U1 . 19E+02 

.7555J303*1 + 1 I NPUT MIOINS FOLLOW IN 3(lX,2E10.3) FOf!IAT 

u. .  
0. 0.  
0. U.  
U. 0 

S .P1d 409-+ )1 ( I MPCE)AHCt IATRIX FOLLOWS IN 312X:2tL).3)F f'RMAT.  
356 +ul . 5 t f +02 0. . 0. C 

0*0 153 -UL0 . 69 3E-)3 . 179F-14 .Ll2"-13 
0 U. . 3%j 6+0L .2 +JZ ?. 3. + V 

1531l0 -. 09. . . 0, 
0. 0. n. 0. .217E +01 .514 +12 

-. 17.1-14 o. U. 0. C.  
0. 0. -. L53z- 1 -. 9 93E1-:)3 0. .  

*1V)F +01 .1311 +02 0. U. 0. C.  
.153-01 . 6931-03 0. t. 0. 0.  

0* 1.. 49::+ 0L .L3t- +02 - 555E -I 1 ! .  
444E-15 179L-13 -. 71 l- 1 - 284F-1 3 0.  
666i,- 1 U. .1335 14 2.228 -15 .25 9E +VL .13!),+02 

.I1I1409+) 1 I INPUT MUTIONS FOLLOw IN 3(X>,7E10.0) FOt! il T 

0. 0.  
0.  
0. 0 .



*ti'. '51t uLt4 U _I - -[,PEdIXRIX 11-LLOWS 1 jJ 3 (ZXIE1.3IF ORMAT.  
. et *01 . H41.4. .? 0. .  

D* 0 . - .2 3 -0 1 7 60 E-0 1 0. U 
0. 7* 3sE +01 . 294 +02 U. 0.  

2,3 -. 700L I .. 0 . 0. 0.  
0. 0 . 0* . 142E+01 . 572E +02 
-. 355z-14 (* 0. 0. 0. D.  

0. 0. 263E-01 -. 73OE-0 1 -. 888-15 -. 2i4E-13 
*140+0( L .143F+O 0. 0 0. U.  

-. 263 -0I .760E-Cl () . 0. 0. C.  
0*. 0. +140E .1 14 3V+ 0. -. 27 5 -1f 

2- *440F-13 -. 711E-L4 -. 214F-13 0. 0.  
*656 1-L5 0. .444--15 '.83 3-lb .25?E+01 .14E+02 

39844550Ei+ 1 I INPUr rTOl'11ENS FOLL0W IN 31?Xs2E10.3) FURIAT 

0. 0.  

U. 'I.  0. 0.  

.98u[7If,91L*I IMPOANCIE tMATQIX FOLLOWS IN 3(2X,2E1).3)FOlRMAT.  
I311 +4)1 .31 1F+U 40 . 0.O., 

0. 0. .6213E-1 .7hF+)0 0. . 114'2-1 3 
0. 0. . 331+01 .311+32 0. U.  

Z -. 213E- -. 176L +00 0. 0. 0. 0.  
0. 0. -. 222E-15 0. .117E+0 .633E+02 
u* U. 0. 0. 0. C.  
0. 0. -. 213C-ot -. 116#00 -. 848E-15 -. 2342-13 

.112,+01 .156L+02 0. . 0. ;.  

.2130-01 .176L+0) 0. 0. 0. U.  
1*0 1L2E 1 .1 I L5 t,+0 2 .111EF- 1 5 C.  

.533 '-14 .S8 0-i1 ) .-. 2R4K-L3 0.  
333--L5 0. .444E-15 0. .242F+01 . L53c+2 

A 0 17691+ 01 1 INPUT MUTIoNS FOLLOW IN 312XZE 10..3) FORlAT 
0.  

0. n, 

Ot .  

0. o.  

*LOb 1d5d3 o02 S IiP; ANC i Mr:iX FJLLOW I 3(2 X )10.3 1rMt:T.  
.31 +,-0 .33+ 2 0. . U.  

0 . .1 1f-+C;0 .L5+ u. .1-523-I 
0* 0. .115 00,L . 3. *02 .  

-. 15040 -. 1951+1 0 4. -. 1. c.  

7* * 0. H. .107+01 .ho D7+1+ 
-. 1730-1's -. 284[-I 3 0. . U. (3.  

0* 0. -. 101L+W, -. 1.h%*LU -. 83%-15 F.



.10w1 53+t>2 1 1NPUT MOT IONS FOLLOW IN 3(2XZE10.31 FUMAT 

0. 0.  
3.  

.. L435397E+ 2 6 [MPFOANCE MATR IX FOLLOWS IN 312X ZE 1. 3)FURMAT.  
247F +01 . 365k +U2 0. 0. a. u.  

. 0. .20H 8 0 ?.7v -j1 .1781.-14 .U 4--1 

. U. .207V4L[ 3t51 +32 0. O.  
1.93+00 -. 627F-0 L 0. 0.  

0. 0. F. . .1420+01 748+0 2 
0. 0. U. '. 0. O.  

U 3. -,298Q)E+400 -. 627F - )1 1 - 17E-14 0.  
S60 7 +00 .190E . + 1 0. 0. 0. .  

.2* ?V +00 .627.-01 0 . 0. U.  
3. 0. .607E +.0 .190.+02 -. 2?2 -15 . 111-15 

6b') -. . ' 5131-L 3 . -. 234!- -13 0. 0.  
.11 LE-L5 0. .66bE-10 0. .235E +01 .1399+02  

.1 1435397 V 2 L INPUT MUTIONS FOLLOW IN. 3 2X,2E10.3) FU1'4AT 

0. U.  

(o. I).  

0. 0.  0. 0 

.1225?211E+32 U IAPEDANC E MATR.A FULLOWS IN 3tzX,ZE10.31FOMAT.  
.2.36-+01 .394E+02 0. 0. 0. C.  

0. 6. +00 .1 313 *+30 0. 0.  
3. 2. . 8f6E+ 01 .3 ,4 V+ ") 0 .  
-. 216E+00 .13 3 0 4. . ()1 U.  

D. 4. .444- J 3 . 19l+ L . 16 + 

-. 170E-14' -. 568C-L, 0. U.0. U.  
7* 0. -. 716 L +00 . 133+0 0. C.  

.763+ 00 . 2U)E+02 0. . 0. C.  
286 P+00 -. 1 33E +00 0. . 0. (.  

a. U. .716'#00 .20O+) 2 -. ?22(-15 .2 22-15 
.I Lt -14 .1, -12 - 355 1 + 5 -. 5)3t -13 0.  
I. 1lE - I . .77u1 o. .7+F01 .2 3 !0 

.1225221LL+ )2 L INPUT MITTIoN'S irILLIJW IN 3(2X.2E10.3) F)&MAT 

0.  

0.  
0.  

0.0



STIFFNESS Tf RNS FUR 0..F.5 1 2 3 4 5 b 
40= .204 .404F0L .4341+01 .61E+OL .408E+01 .403i+01 .533E+0L 

40= .306 .4 83+OL .1#83E+CIL .607.+01 .403E+01 .'01E+01 .52HE+01 
40= .100 4.)32E4 )1 . 4892 +)1 . 02E +0 1 3 51t+f)l .3'b6E+01 .52LE+01 

40. .17 .4737+0L .9T**OL .571)F+1 .31 +11 .36LE L .43F00L 

0 L.Z25 .461-0 L .1 1001 . - i-+01 .3251+91 .325E.0L .443. +0L 

0 1.034 , 9!-4 1 0 1 .49 E +kL .4511 f01 .294L+01 .2
91 

OI+0 .40H:+ 01 

A 0 2. 124 . 3d 1 .433 +01 . 37tf+ 01 . 2591 * 01 .2 51 E 01 .3 721E+01 
0 2. 24, .4 35 +i .436F.+01 . 3517+01 .251E+01 251E 01 .364E+01 

Nt) 1 ..2t7 .427 +01 .42710+ .26)F+01 . 187f+01 .1d7F 01 .315E*oL 
N 0 3.514 .4,? 1, + .424U1401 . +4 01 .170E+01 .170E 0L .307E+01  

N0 4.28j .411 +0L LLE*IL .291)t L .1371+01 .137EL01 .300E+01 

0= *30 . l2 L .3 - .34 7L0 1 .115F401 .1)E +01 .4 99F+01 

10= 7.55f 30 L+U1 0L J6 2 t+0I 7111+()1 L 4F*oI 14 001 2640If+01 

30= 4.9. .3441+ 0L .3441+1 .142El+01 .1401+01 .140i+01 .2521 +01 
A)= .802 . 331:*QL .331L +01 .L 7:01 .1124+01 .112E+01 .2421E+1 

40J= tJ.6 19 . 3153+01 .315L*01 117E01 .760+00 .7601: +00 .234F+01 
N1= IL . 435 .29713+91 .927E+oL .*1421+01 .607t+00 .607E#.00 .235E+01 
N0= 12.252 . 2t00+1 I 286E+0f1 . 159. +01 . 776E +00 .7 7E+00 .239E+01 

DAIP IN G T Ph 5 FUR0k 0..l.F.S L 2 3 4 5 6 
40= .204 . 33eL+I1 . 332 +01 .5511+01 . 4658 +00 .4,v3E+00 .567E+00 

%0= .306 .3151+01 . 315F+0L .529F+01 . 365F400 .365E00 .426L+00 
4D 40 .307E+3 1 . 3)71'+0L .5131+01 .345 L+00 .345E #00 . 3p5F+u 

I $-7417 *.0[ 3 * )d+1 5,15i'+0 . 4Q-#E400 . 4) ?, )L *0*543 

0o= 1.< f'61 .V L .296 1 O )L 5 LL1F +oL . 69 )F +00 . 6 ?9E + 0 .o 713t U 

0= L.634 .299 'l1 .299L 01 .'j>,1-+0 .i5S1 * 0 .e8 5 * 0 .19P1E+0 

40= 2.124 3 0'.t +1 .3041'40 L . +1)1 .993F400 . T? 3 00'+ . L7E+01I 
40= 2.246 .3)5 C:0L .305Of-+ .50 f01 .10?E+01 .10 E+01 .111F+01 

0 3.2b7 .3041+UL .30t 1 .)19 '+01 .1231 +VI .1ZJE*01 .135E0u1 
40= 3.574 .309q+uL .309L- L .(,3JL+01 .12) +01 .1213+01 .140E+1 

u .288 .30 +01 .30I .E+01 .L Of (+01 .140 0 11 .149: +C1 

13= 5.309 .310 1 31L- L .w0+ 01 .1 +p1 .1 11 .153 01I 

U= d* ) .JLI .317) C-1i .1 17; + L .I o Q I' .1 L - L .L L603 1 
= 1.402 .317 Z-: .+17 . 4 01 .1 ,1+(1 .1 i of .+1 t E 1 

NO= 1J. h11) .3 18 01 . 41 + 1 .f t*t U L .1 L Ir1 . 0 L .Lt,3F 0 1 
A0= 11* 435 .311 of .I j f*1'4 1 .659 01: .1( I C+ 1 . I L + :L .L 65 F+GL



I ;Ir- > rnut1L u1 L-'JKW I- N US I It 10 DI Gl tE OF FREEDOM NUMIER 1 
TfH SYMBoL + C:RRUSPINUS TO DEGCIRrE! iF F4EUrJM NUMBIER 2 

THE SYMIOL X CIJRRFSPUNI)S T] OEGPEE OF FREEDOM NUBR 3 

I1 

I I 
I+ 
I + 
I + 
I 

I 
.I 

Ix 

I x 

II) 
II 

II) 
I XXX 

( IXI 

1 < 

I 
(I ++I 

I 

II 

. 50 + * 
I F 

I) 

II 

S I 

I S I 
II 

*IIw



rHE SYMR.1o 4 iRRFIMOS T- O U'1F FREELM NURER 2 
Tie SYMaUL X CIVPRIE:SPrJUS TOI DEGRL4 if FREUOM NUCM R 3 

. 750 1 .I 

x I 

.xx xx x x x x x 
x x x x x 

I XI 

Ixxx x xx 
.50001 I x x 

+* ++ + + +  
I + + 

II 

.2'iE*0L)1 1 

II 

I,[K-- - - - -lip 

* . + .3L--+-2 
F JUENCY 

U Lx 1t Y



-~~~ L r-' u',', tj r~ J ri r4uvr, n tp( 4 
THfu 3iymnL 4CU~f!SPr)N!OS T) Gk F~R-!- OF F RE F 10M N UJM BFI R 
THE SYMIUL X CUPRKSI'!ONtS To D tL f;R V-I OF FkEL)M *JUMBER 5 

I Ix 
500E I I 

x K 

. K 

IK K 

rK X 

+X + 

1+ + 

. 151 3 0 0 

P I I



* ; ' ''.L 1 rw1 IIJ Ui.(.Rk-t OF FvEhJOM Nlll'' L 1,~ E' M YMIJL U IIR PfSI'N1,STOD (;R L)GFE OIF F PF i OM NUM 9I R 5 07 
THL. iYml$JL X Cf)RRE:SPltI)S TO (.M~IF FREEtIom NumoirFq 6 

x" I. I 
x K 

IK x 

xx 

xx 

(0 E u II 

I I 

.5 0E 0 I * 

I x 

ItI 

C , K . V , 5 - -I 1. 3 0 u 
*IFOQ 0 L I IY



I "I I I 1llIJL Uj~( ltrlIJ))I II (;RIj OF FRF EU UM NtIM~j C R 1 r W S YMI.JL + (C.Hkl- 3P, _IN IS T1 1)EGI)F- OF FREFIJUM 'qUMfiFR 
THE S YIIOL X CUiRdzL PINOS TA I)EGPI-IE OF FREEOM NIJM13F R 3 

" 100E 011 11------------------------------------------------------------------------------------------------------------------------------------------------------------------

*75 0':':+) 0 

0. I-- - - - --- x XX 
n L e)JO 0 

I -:T y



TI SYMBOL * CUPRESPIN)S )S T h CI C (F R U1I 1: .5 
THE SYMfl0L X L0kRESPONOS TJ WiUGREE UF FRFDOM NUMIER 1 

.1005+01 
I 

C 

IIC 
C. ~II 

.5 0'fo E 
I 

I 
( I 

II 
II 
II 

( I 

.5015+00 1+02 

C I 

I) 
C I 

( ~II 
II 
II) 

C ~II 
II 

C ~II 
II 

C ~II 

II 

II 

C ~I 
II 

I' 

0 .
X - - - - - - -K - X 1I 

I 
1 JD;C 

C., 
'I 

IF-



17.13.18I.CLAlNT7777,PeZ. 
o 17. L3. 13.USE R, SONGSIt.  

17, L 3.1li. CHAR I *.9PkOJ 4C O3 100I6,13 55 .  

17. 13.1'). SET; 5 s PROCLIFS =A).  

17.13.19./LUAGER 587 .004 C .J63 RT//L(OADER O[4472/090000-040000 CM L TM 
17.L3.20.IF+,*JT.EU.TXOFLASHIT.  
17I. 13.20.ENDIF*FLASHIT.  

17. 13.20.CHIGl i4.  
17.13.20. L11 CMGFTN 
17.13.20. 15b000 AXIMUOI EXICITIONtl FL.  

17.13.20. ().002 CP SECO>DS EX CUTIO1N TIME.  
I. 13. 20 . GE Is SYS UJLL/lN=DSlP oN.  

17.13.10.IFEs ILL SYSULL ASH OUTIT 
17. [3.2L.CU Y SY SOULL.  
L7.L13.1L. E01I ENCOI-U;4TEf-RE 1.  

1 [7. 13.2L.kVF1T.  
17. 13. 2L. RiOIUTE ,flUTPUT . YC =PRUN= .3OfVA X I FC=CP* JEF ,UJN=V AX.  
11. [3.22. ROUTI CUMPLET:-: 
17. 13. 22. 1 41 :4), INPUT.  
17.13.22 .COPY5HF , INPUT.0 UTPUT.  
17.13.22. CUPY COMiPL'ffl.  
17.13.22 .FJ-WIVY lCIPUT.  
11. 13.22. ATTAC[:H COTL.  
17.13.A2.COPY3F C6TlcAPE7.  
17.13.??. CUPY COMPLET.  

171.22.REWINUDTAPF7.  

17. 13.22.CUPYS si INPITi UUTPUT.  
11.13.23. IJI ENCIIU4TEkRED.  

17. 13.2.3.4EHIND', INpUT.  
11.*13.23.ATTACHiCLAF/d 4=SASSIMP.  
17.13.23.CLAF.  
L7. 13.24. Cl LWA41 =17334411o LA4I)EP USED 211b000 
17.[3.24.//LIlft~l 517 .F5j CP L.26U RT//LfADER 211517/040000-240)00 CM 97 TM 
17.?7.L1. 11 P 
L7.27.118. Z(120 ,C50 1 tIMUM EXtCIJTI[JON FL.  

17.27.Il. 743.6e, Cl' SECONDS LXECUTIOR T1IE.  
17. 27.14*REWI I),fAPEL).  
17.27.13.PIRGEvC6T10/4A.  
17.2 7. *d. Cf. TL NOT F0U:4.  
17.27.193.DEFI\JO ChTL'-).  
I1.27.14.CtjPY30, TAI E10sCbTLU. 4 

17.217. 13. E I FNCUUNTU-il-.  
17.27. [3.DAYF ILL.



17.13. 18. CLAF, T 7777, P .  
17.13*.13.U51R9SIINGSL,.  

17.13. 11. CHARGt 9 PV1O J 003100631 355.  
17.13.1 .$PRo.u G IP UC1 .9.  

1 7. 13. L9.ft.SELTF 5 PPRALL/ FS3=AD.  
17.1 3.L ).PF C L 
17.13.1 .//LAl)1:IF 567 .004 CP .U63 RT//LOADEP 01/1472/04OOOO-040000 CM i rM 

1.13.20.ENDIFEFLASHIT.  

17.13.2).1FE J I CI I i LLIT.  
17. 3.2? .ClIGI;F rti .  
17 3.20*. FN C 1G F rN 

17.13.20* 15 Q00 MA I MUM F YLUTION FL.  
1.13.2* *002 CP SFCOlUS EXI:CUTIlN TIME.  
17..3. 2). Gi6T, SYSOULL/UN-HI ISUPE R, NA.  

I.13.2 . IF- ,c ILLI (SYS.ULLvAS),OUTIT.  
17.L13. 21.CIOPYV.SYSBUIL L.  
17.13.21. 1i1 1:NC0iUN T FQ' l).  
17. L3.21. U1j IF lI'f fIT 
17. 13. 21. L I. FH I iULL. I T.  
17. 13.21.RPTURNPiUCL.  
I 1 . 13 . 2 1 . RE V I4 T 
17.13.21. ROIUI -lIuTiPUT .1)C= PRtUM=C4 UiVA XI FC=CP ,0EFUJN=V A X.  
17. 13. 22. RIlUTV COMPL ET.  
17. 13.22.k vi I , lNPIIT .  
17.13.22. COPY SH fI IN1"T, 1UTPUT.  
17. 13.22. C0P Y COM)1PLE T.  

17. 13. 22.ATTA W OI ,lT .  
17.13. 22*COPY3F L 6bT ITAP E7.  
17. 13.22. CUIPY COMPLETE.  
17.13.22.Rf:W1:41),T.Pf-7.  

( 17.L3.22.GNI. f lNPUITCbCU.  
17. 1.22.0 Ivo4 sl, NPUT.  
17.13.Z2.CrIP YSOF ItNPUT tIUTPUT.  
17. 13. 23. C0DI [NCOUN4T'ER0).  

17. 13.21. AffA,.HCLAF /UN= SAS SIMP, 
17.13.23,CLA -.  
1r.13.24. CM 1 WA+1 =L73314tl, LUAiEV USED 2116002-M 

./L HF 57 .8'i C P 1.263 RT//L(JADP M1517/040000-214000 CM 97 TM t7.27.1H. i Ti0 P 
17.27. 19 . 20,75W) MAX I MUM r E4 CUT ION i- L.  
17.27. Li. 713.A3 CP ECJUS EX'CUTION TIP M.  

17.27. 11 . VUR C '1 /411 .  
17.27.L). CfIIU NU T FIlP14D.  
17.2 7.LI. FFiV;:,C TIO.  
17.27.L .CG PY3F1 TAYELFC6.1 .  

1 7.7 13 . F01 I I COU4 TR ).  
L7.27.11 )AYF I l .  
17.27. 1. USR OtYIL PkCESSi.  
17.27. 1).PURF.5 101INA.  
17.27.1 O.UEFI *SIOUTL/,=N.  
17. 27.11.RI W I .CUTP'Jr.  
17.27. 1).CClIP YE IG ,IUTPUT, IJUT.  
17.17. L). 1:1 LI ElCOCIUNTER:0- .  
17.27. 1).i'X I F.  

17.?27. .U.LIEA * '..O2<UNlS.
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(19VAX FAM il-Y = SYSTE! 18P MlRIGlHI = RATCH.  

GRE TIN 5? - I25U E A E = 5011 SE3 RVICE: CLASS = INS3TALLATIAA CLASS 13.  

AAAAAAAAAA . 1)19i)JO),) 33 1.13313.1 I Ill l I II I 1 11) 00))91 1) MA m GG(;(;G;GGGG CCCCCCCCCC 

AAAA A AX AAi 1 )i.)!; ) D0 3333 1313 13 111111111II 3D) 0:)I) 0 001) I0M MMM GGG GGGS GG CCCCCCCCCL 
A;A 99 J' 1 3. I1 31) 00 M.IMM M1' IM GG G CC CC 

AA ) 3 II 10 D M M MM MM IM GG CC CC 
A * AA ) 10 31 11 9 0D Mi MMMM IMM GG C 

A . 00) 11 33 II) )j;3 MM I GG CC 
A U; *)3 il 10 DD MM VM GG CC 

AA AAAAAAAAA 1) ii 33 11 39 ; 1) 1i M sG C 
AA 1A A A AA A A. !) D0 )33 II )1 0 1 11 CM CG GGG C 
AA A A t) 1) 33 II 1) 0 4 "IM G GGG CC 
A19 V, *.J )[1 33 I JU 'I MI mM &G GS CC 
AA jlA Do 33 II W9 00 '1M V SG G G ZC 
A I f1 13 I ) 0 D M M AM 5 G GG CC 
AA 9 1) I 3 3 II 3) 0) D1 MM G GG CC C CC 
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BY : iC tl I NIIL / /, .  
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SYSTIEM IJILLTIN 

I 'i' l~AL;JU C E H I ~iIP HIT I~)PEATINSfiJURS LPACIFIC TIM,--! 

I' AD A Y Ni1) F2 11 UAY 0 . . ) TAZl 2 3,v 

S ! L'0 N i S UN1)A Y 0 7 u0 TO 11? 0D 
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11 P -RA T12 il- S4L L N(IT iFJN S I TI AT ALL UTt!-t TI!F S. EXTE4Or U UPLRATOZ C(IVE AGE MAY LIE 4RANGEl 8Y 
LI 1) C T 1'J46 133 AT E IfI51 '43- '6b53/ f )(3~ 

T i -C LI" k Siyi TF M W4ILL Iff FNAVI ILARILF TIO IJSL 0S AS l ULL.-OWS: 
.'2i) UU ;u TI L 0 11 SYSTEM BAC(UP 

TUE) S:) A Y 193U r 1 30 0 M1A[- ,ITENAKNC i BA :KUP 
2iIF&A 2ou TI 23C SYSTEM 6AC<UP 

T I f d SmY 2? 06 r~ o 3 )0 SYSTEM BAC(UP 
F 'I 1)VAY 2 0c C,(I I 2 3 0 SYS TGM BAC<UP tT[ STI N; 
S *1, rTIJI40&Y I o( ri~ I 'I I10 S Ys TV M OAC<UP 
S 0IIIA Y 1 4(?0 TI 1100 SYSTEM RAC(UP 

-----------------------------------------------------------------------------------------------------------------------------------------
f IIillI )AY tIO~UL.3 

1 111494y, MAY ?7p 1905. NI) tIPEPATo~.5 IN SIT;:. SYSTEM AVAILAOLE TO USERS.  -----------------------------------------------------------------------------------------------------------------------------------------
( ~SPEF:CI AL CYlkl:t l jl G.2A!) VLICK TI II.  

TIUiECY,11Fi 41ILL 'I!- IJIqAILA3iL r fk P'JRODUCrI IN USI: TH'IRS)ArS FROM 203'9 HFS. Il 24U9 l4i. R EGINNING APi!L 11,1 T 061 MI'IIINAY 30 1~~.CCINPUTER SEI VICE S WILL IF T-STI4G NIS VE~5I:IN 2. 3 
AAJ YJSEN IS 41SH ING; Tr. Ti-ST THE Ik C00V S OURIING rTS PERI'l) 4ILL NEE) Tr) CINT I.T CJIMIUTFRREIVI-S 
Arf (IL.5) 443-4~,~ 

00I liT 21;LEAS 1 311 TAPFS 11-ltN 0IPF:PAT:J-4S *V F NfT I.I' SITE.  
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I f~J T CT-1111 S A I S151 PT [LE ITO PHIYS ICAL. 0AIAGE. BAC<00 TAPr, S ARE RE CDl4MFi)EF) WdiENz VE R THE INFIR

A,: fI VJ 011 l T~' I~Ic Vt !fP N!41 S Vt DO TIit C1.14SUMFING TI RECREATE *PLEASE N)TlE THAT [IMPELL ,CO, 
AllICC1) NU .VE U<FI'0S IEJOFS ~EC SSIYT) RECKEATP A TAPE In 140 iALAVJP LXISTS.  

A fi PRk THi: -tli-fl !'IST':lII tn T! 1VlI1ip41 0V' - R :, 41-EK A ;D* 
I-I Il'j J~j~iF) J11 NJ)13[-'S ; I Ik,!) I ii. ' 0ITI1!1 ') CF,627 
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1(4 A-ilr 62''~ 1 .)04, '1 F l. I FTA I~- T;-.. A CIDS0I.IJ.)T,) 

L AI 14 1V I S I [ Ifl 1:AP'I I Tl I HI: Pi %f I N. T I i -4 GAIGFS Al1 
T ii UI IFil TV Cf I I 1F)'J 1)ri If IF r: '1 * : 11 c CI , S 
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CJPYS3iFINPUT,FIUTPUT. $ 
ArTFACHI.,Cf e. I 

to,1 
CIPYFIF 9C')TIC) , TAPE IC.  

AF I'JJ f LP t3 .  

ArT&CII,TLI,.  
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CJ P YBF , T I ' , T Ia) F~ I t, 

4 "? 11E4 r . FAPi-Lf, 1 S S T.W;JTJ R 1 'AS5S Mol f I X 
C IP Y B r-. I T ,A3 F . 16 .  
culIt- NT . T4PL 7 1.5 F Rr)J F 14C 1PS , IFIJiAL 1)AM P I 1GS, ANLD MU ih S H-APC S 

Al I 14 il, f A 1'Fr I.  
I. Wd 114I), 9 A P' F I 

A r I A C H S S I W 1.1 N = 0,N( S I .  
ii1[I.  

Pl' F qF F,JRN -,s I il/r* .) 
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PJRGLqSIJUrFI'4A.  

CJ)PYL-F ,:1UTPUT, 5I OUTJ1
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b 44.0 I1 2 77.000 .0500 .243F-08 0. .10 1 E+ 02 0. . L23E-07 0.  7 53.6 0> 337.001) .000 -. ?2of+1 0. .322E-12 0. -. 147E+02 0.  61l.9LL ' 30').000 .0500 .171U+01 -. -,502E-11 0. -. 35 E+0 L 0.  
69. 073 4 3 4. 0 0 .0 *11 ZE-10 0. -. 627F+01 0. .750F-10 0.  I 0 69. 53 '.37. *toi . 140E+0 1 0. -. 247E-L0 0. .L24E+0? 0.  11 77.127 If09. 00 .000 *'O'OE+00 0. -. 944E-12 0. -. L67E+01 0.



I~ I ii 1 4U' (j (. o. * 12Zl.Ub 0 . __ 

I. L. t!! + a' . 0 

?I FU( + .U U LbLE.08 0l.  

P4 1 PA M E T E R F OR R;:SI'P'J1 CAIL COJLAr T 1~ j, C:AIRD 5) 

K III 

.Cssi 16 

If P.ARAMT.R; FFU - J RAL T IME1 ANALYSIS (CARCI 51 

S CAL L I I'i ) L ft 

NVO'IINJ T 2 Lo I 

( ~~ F-I' T *0QL' 0 

F 'I AX 30OU #-1)2



fliT cEL TI'IE ACCEL flME ACCEL TI'F ACCEL 

*0' .-. LL .+ 400 .010 -. 11 t+0 0 .015 -. 105E+o0 .020 -. 967-0 I 
. 2 5 -. 8 7 -01 .03u -6 7 uE.-0 1 .035 .4 73E -01 .00 .2 7 6:- 1 

* -*112-) 1 *050 .172-0? .055 .131E-01 .050 .252E-31 
.05 . J 1-01 .070 .489 E-01 .075 .588E-01 .010 .673 -31 

.085 .77 11!-O) .090 .902E-01 .095 .104E+U0 .100 .117E+Jo 
.135 +t +J * 110 . 127E+00 .115 . 123E+00 . 120 .113E+00 
.125 .9V-01 .130 .7580.-0I .135 .538E-o .140 .305E-01 #.15 *702 .150 -. 618F-02 .155 -. 16E-01 .L50 -. 229E-01 *17.5 -. 2'9i--1 .170 -. 2520-0 1 .175 -. 233F-01 .130 -. 173E-U1 *145 -. 7 2L-02 .1-0 -. 078E -03 ,195 *190E-02 .230 .345E-02 *25 -.. 1'i-J2 210 -. 673E-02 .215 -. 932[-02 .220 -. 703E-02 

* .t 3. .817?E-02 .235 .LI7E-01 2140 .192E-01 45 .13 .250 1 .255 .332E-02 .250 .318E-32 
* .?,5 -. 11Y:-02 . .270 -. 4341-0? .275 -. 703E-02 .290 -. 8720-32 

*215 -. W)07-3 .20 -.802E-02 .295 -. 528E-02 .300 -. 653E-03 
* i35 53- 3:2 .310 .12RL-01 .315 .200--01 .320 .263E-01 
.31?5 * 11 F-01 .330 . 35CE-U .335 383E-01 .340 .415E-31 

* 4 5 .4' 3-01 .350 .8h6- 01 .355 .523E-)1 .350 .533E-01 
*3-5 .520E-u1 .310 .528L-01 .375 .528E-01 .390 .538E-01 
.385 * >...:-0 1 . 30 .528E-0L . 395 .485E-01 .400 .394E-01 

*4 5 .25-01 .410 .678O-O2 .415 -. 38E-01 .420 -. 353E-01 
.#2! -. ST,-o1 .430 -. 728E-b1 .435 -. 827-01 440 -. 852E-01 

* '4 5 -. V771-Oj .450 -. 0730-01 .459 -. 495E-01 .950 -. 306E-3 1 
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5.3.5 -. 1/25-01 5.350 -. 852E -01 5.355 .233E-01 5. 360 -. 258E-01 5 .5 -. *LEJL 5.370 .238-u1 5.375 .548E-01 5.390 .753E-1 5.345 93E-1' 5.390 .5281-1 5.395 .598E-01 5.4)0 .698E-31 5. ')5 *10.-1::-2 5.410 .103E-u1 5.415 -. 17LE-01 5.420 -. 503E-01 5.425 -. ;3i-:1 5.430 -. 643E-01 5.435 -. 598E-01 5.440 -. 54 3E-31 5.415 -. 501 -31 5.450 -. 472E-01 5.455 .618E-01 5.450 . 476E-31 5*4T' oj) -31 5.470 .108 +uO 5.475 . 125E+0OU 5.430 .658E-31 5.935 .3-01 5.490 .351-01 5.495 .170E-01 5.500 .142E-01 5.535 -. 7V-1 1 5.510 -. 416E-01 5.515 -. 479E-0 1 5.520 -. 733E-01 5.525 -* 312 -L 5.530 -. 618E-G1 5.535 -. 435E-01 5.540 -. 223E-01 5.54'- -. 120 -01 5.550 -. 155-01 5.555 -. 106E+00 5.550 -. 106E*30  5*555 -1 7+') 0 5.570 -. 174L+ 00 5.575 -. 197E+00 5.530 -. 344E*30 5. 5 5 -. 5 75 .o0 5.5W, -. 30P+UO 5.595 -. 343E+00 5.600 -. 357E+00 5. 605 331 +30 5. 010 -. 2901+00 5.615 -. 248E+00 5.620 -. 229E+0 9.Ot5 2? i+! 0 5.b3) -. 21oE+00 5.635 -. 2400+00 5.640 -. 254E+30 
5. wf45 -2,) 11.+() 5.b50 -. 29004 0 9.655 -. 2560+00 5.650 -. 288E+30 5.655 -6 3,IE+3(0 5.'70 -. 2571+00 5.675 -. 2' If+00 5. bqo -. L92E+30 
5.35 -. 203+3+0 5.f:)0 -. 1904000 5.695 -. 156+00 5.700 -. Lp4E+00 
5. 705 -. ,1 l +'I0 5. 71U -. 1820+00 5.715 -. 19F+G00 5.720 -. 204E+30 
5.725 -. 195E3 0 5.730 -. 1131+00 5.735 -. LO 8+00 5.740 -. 797E-01 5 -. 459:i- L 5.750 -. 250-01 5.755 .327E-01 5.750 .872E-03 5.75 -. 133-(1 5.770 -.177L-01 5.775 -. 2.59E-0l 5.780 .411E-01 5. 7,15 3i : -Oz 5.790 .154E-01 '5.795 .548E-01 5.830 .972E-01 

! .810's u :)( 1. 810 .2310+*00 5.815 .271E+00 5.320 .322E+30 
*.25 *350E+00 5.830 .2991+00 - 5.835 .271E+00 5.840 .222E+00 

' hd45 .78t0 '3O 5.850 .153F +00 5.855 . 129E+00 5.850 . 135E+30 5.8Th 137F+00 i.870 . 144+00 5.875 * 10E+o00 5.880 .187E+:0 
*. );: +'i o 5. 390 .2391 400 5*895 .255E+00 5.930 .262E+30 5.905 .20I+ 100 .910 *214 E o 05.915 . 198000 5.920 .172E+00 5.925 .5L1E +) ) 5.930 . 1521- '0 5.935 . 1761- +00 5.940 .188 +)0 5*945 .1 2 *OO 5.950 . 17E+ 00 5.955 . 192E+00 5.950 .181E+J0 

'i9T' .170 +)4 5.970 .170 +00 5.975 . 159F+00 5.980 .131E+30 
5.915 , -Z)L o 5.990 .11L +)0 5.995 . 106.4+00 5.000 .110E.00 

0.)35 .144L+30 ,.010 v 0 h.eO (, 015 .L 4.+00 5.020 .214E+30 Se.025 . 400+JO f.030 .2301+00 o.035 .240+00 5.040 .250E+00 
*.1) .295' +00 '-.05o .2404 +0 1.055 .997E-111 6.050 .117E+30 

b*. [i;L o.070 .125t-01 6.075 -. 213E-01 S.050 -. 159E+00 
5 -. L0') *.09o0 -. 19 E400 U.() 5 -. 1b3E#1UO 5.130 -. 183E30 

0.1J5 -. 1 3.0 o.110 -.1251 41. 6.115 -. 947E-ol 6.120 -. 802E-31 
3.125 -*3?-01 0.130 -. 12F+ 0 0 6.135. 13133+00 5.140 -. 144E+00 o.L5 -. 153+ . ).150 -. 1C, I +00 6.155 -. 252F50 5.150 -. 24LE+00 0* .15 -23 + ) .It.170 -. 20C +0.0 .17 5 -.206E+UO 3.10 -. 32L+00 

5 - 3 +, -. 2 0 .195 - 142E+L'0 .-. 296E#100 
*S -. L*45 5.210 -. 237i+!40 e.215 -. 173300 *.220 -. 126E+30 0.225 -??'JL o.230 -. 15 P-f1 s,235 -. 2t59;- 5.240 -. 9523-02 ".245 .20.0 -. 1 >,2i5 .4211 -u1 0.255 .SI38 U 01 .250 .385E-01 

0*2 >5 .6221j1 &*270 .8271-U? .275 -. 3L-02 5.290 -. 375E-01 6./I5 -. ,) 3 )1 :,., g?- -n b.2'5 -. 104 430 .. 330 .114re)0 
0.305 -. 1)? + 0 >.430 -. 1371U:: -. 3115 -. L43+01uO .320 -. 151+o00 0*. 5 -. 1 + 0 *)30 -. 7 -31- 5.135 -. : i- 1 .340 -. L2 -31 

. -. . - .3 -. 70t.I -'I . 355 -. ?> 01 5.350 -. 1141-00 
-. )L . -. u' -. 13)) +/.0 *375 -. %+ . 4.3 0 0  -. 20i1z+ 0 *. 2 -. 1lS.*: .3 -. L~ l1)'o .3' -. ''16+20 s.400 -. 2070100



"11" ""1' : :-o eJLt*uu) l.1) .z UIu+Ju 6 .510 195E+00 6.5e, 2000 6.L30 * 7 26E-01 6.535 .125E+00 !.540 .110E+00 
5545 *6781-01 6.550 .4340-01 6.555 .837E-01 6.550 .897E-01 

6. 55 6.9L7t-1 . ".570 .7L31-01 6.575 .334F-01 6.530 .295E-D1 
6. 53 5 -. 4--02 6.590 -. 104E-01 3.595 -. 4bE-02 6.600 -. 31E-U3 
6.635 - 14 2- 1 6.610 -. 773E--1 6.615 -. 73E-01 5.520 -. 872E-91 

*. -. 857I 6.630 -. 912F-0 1 6.635 -. 7L8E-01 6.640 -. 698E-01 
6.645 -. 12? 31 6.650 -. 957t-01 6.655 -. 137E+00 5.660 -. 126E+00 
6.655 -. 1?0)L00 6.570 -. 114E+00 6.675 -. 101E+00 5.6R0 -. 8t37E-01 
0) .65 -. 70' -1 6.L390 -. 618L-01 6.695 -. 628E-01 1.700 -. 698E-J I 
6. 705 *206-1 e.710 -. 108E-01 b. 715 -. 305E-02 5.720 .184E-)1 
6.125 1 3>2- 1 6.730 .957Z-01 6.735 . 7b3L-01 S.740 .952E-D1 
6.745 .i))'+ 0 6.75u .153E+00 6.755 .145E+00 S.750 .136E+00 
67. 5 .12F+ .. 0 t,.7 7

0 .97E-01 6.775 .8020-01 6.740 .997E-3 1 
6. 7i5 .44?-L .70 . 101E+00 6.795 . 119+00 6. 830 .144E+0 
6.35 .2 15f, +) 0 5.810 .232F+00 6.815 .265E+00 6.820 .298E+30 
b*825 31i +00 5.830 . 296+00 6.835 .2820030 6.840 .255E+0 

1.8)5 .20vi0 r,. 8
50 . 2150 ,j 6.655 . 1866400 .860 . 198E+30 

f. 3!)5 "0 1 + . '0 +0 .870 .211E+00 6.875 .221E+00 6.880 .347E+00 
. 5 3It)+-0 1.890 .359E+00 6.895 . 398E+00 6.930 .400E+00 

bT 5 .d+DO .910(1 .4 7E+ 00 6.915 . 335r+00 6.920 .3OE+00 
6.925 3:)5! 00 h.930 . 373F +00 6.935 . 352E+00 i.940 .336E+00 0.945 .3371+f0 t.950- .351E0O 6.955 .3400+00 6.950 .351E+00 
6*965 .3t5: +30 6.970 .332L+00 6.975 . 322E+00 5.910 .207E+aO 
6 .1 

2
24:+ 10 ,.940 .193E400 6.995 . 147E+00 7.000 .117E+00 

7 . 1 313.- )1 7.010 .4071-o1 7.015 .231E-01 7.020 -. 193E-01 
7.0()25 .5 23F-1 I..03 -. 106 +00 7.035 -. 57L-01 7.040 -. 882E-U1 
S7.0 -. 109V +0J 7.050 -. 134F +00 7.055 -. 278E+00 7.050 -. 248E+30 
7.05 -.o2:) +30 1.70 -. 2)6000 7.075 -. 311E+00 7.030 -. 358E+30 
7. 015 -. 304Ec00 1.040 -. 274E+00 7.095 -. 2*3E+00 7.100 -. 253E+00 
7.135 -. 247F0 0 1.110 -. 207E+00 7.115 -. 179F+00 7.120 -. 154E+00 
7.125 -. Lad3.J) 7.130 -. 1391+00 7.135 -. 145lE+00 7.140 -. 143E+00 
7. 115 -. le UL+10 1.150 -. 115+00 7.155 -. 528E-01 7.160 -. 842E-01 
7.135 -. 7210-01 7.170 -. 4740-ul 7.175 -. 3115E-C1 1.160 .523E-31 
7.115 .747L-03 7.190 -. 3391 -02 7.195 .178E-01 7.200 .298E-01 
7.205 .:j4E -U1 7.210 .201F-01 7.215 .758E-02 1.220 .188E-01 
7.225 .39 5:-0 1 7.230 .255E-O1 7.235 .4290-01 F.240 .4b3E-01 
7.2 5 . 11--J1 7.250 .698F-01 7.255 . 'L6/E-01 7.250 .112E+)0 
7.2 5 . 12IIf *o0 7.270 . 13f.1 40 7.275 .143E+00 7.250 144C+J0 
7.215 * 1L +100 7.290 . I S1P +00 7.295 .176E+UG 7.330 .185E+00 
7.305 .201E+00 7.310 .21301+0 7.315 .222r+00 7.320 .224E+00 
7.325 . 1 + 11) (0 1.330 . 17S!-+u 0 1.335 .178E+00 r.340 .154E+J0 
7.345 . 142 00 1.350 . 122E:UOo 7.355 .249E-01 7.350 . 385E-J1 
7.355 .'0/P- 1 7.370 -. 59FfE-(;2 7.375 -. 18E-ol 7.380 -. 128E+00 
7.315 -. 026-31 1.391 -. 104E4+00 7.395 -. 14.6E+00 1.400 -. 179E+00 
7. 45 -. 20 if +00 7.410 -. 199+00 1.415 -. 203E+00 7.420 -. 222E+0 

-)-425 -. 2 410 7.430 -. 1333+0') 7.435 -. 133E+00 7.440 -. 135E+00 
7.415 -. 7r- 1 7.450 -. N43EL-01 7. 4j5 .543C-01 7.450 . 1500-01 
7. 4: 5 .307i E-t 7.470 .7?3[-( 1 7.475 .W72E-01 1.430 .214E+00 
7. 15 .. 13' +o 1.440 .144L*.l) 7.495 .L ,OGE+00 7.530 .132E+30 
S 7.35 .1 !7' +(0 I.510 .1251 :+00 1.515 .992E-31 7.520 .922E-01 
1. 5 .'LU5 +j0 7.530 -. 233[-ul 1.535 .207E-U1 7.540 .455E-J3 
7. 5 5 . :1 7. n -. 5 3 P i-,,1 7. 5 55 . 5 E 0 7.550 -. LU9F+100 
7. 5 .1, )+u 7. 7 -. L 178! *(0 7.576 -* 43+00 1.580 -. 317E+00 
1.215 -. "d: oU 1.'i0 2)7'*'0 7.Z9 4.31LE+o00 1.630 -. 330E+00 
7.6 * -. 113z' + i7. 10 .7 + 0 .+13 -. 231 L+,,)0 7.620 -. 244E)0 
7.s 't -. . 1 7.530 -. 117' *,0 7.(35 179' +J0 7.640 -. 170 +300 
7 .j 5 -. L 4 I l. Su -. 1.'+) 7.653 -*+ 3F-j1 7.660 -. 105E+00 
7* , -. '4 1:- j.70 - 4 PCoil 7.575 -.1'7F-01 7. 650 .207E-0L 
I.1' . 2 -. 1 7 t - 7. 95 . '''f-02 7.730 .L34E- )1 
7./)1 . ::- /1;I . . 7.11 .1,4. -u1 7.720 .9370-9Z



- -- - . ,I a - . L <t:-U fr.r il -e . 4ULt: Ji 
7.845 -. Q21E-31 7.850 -. ?74E-01 7.655 -. 977E-o1 7.850 -. 673E-01 

7*35 -. 119E-I. 7.870 -. 453E-01 7.875 -. 1'8E-5 1 7.1880 -. 114E-0 1 
7.*115 .!92E-1 7.90 .458E-0 7.8-75 .439E-01 F.930 .312t-) 1 7.90 . LU3r+00 7.910 . 71PF-01 7.915 738E-01 7.920 .842E-3 1 
7.9e5 317 -1 1.930 * .15-81 7.935 .658E-02 7.940 -. 105E-01 
7.9Y5 -. 135'-01 7.9 -. 115L-01 7.955 -. 18tE+00 7.9b0 -. 127E+00 

1* 5 - f .5 3J t.970 -. 213U +00 7.975 -. 247E+00 7.980 -. 3583E+0 
. 95 -. 305 ' 7.940 -. 308iO 00 7.995 -. 348E+00 1.00 -. 386E+ 00 

5.005 - . +00 ) i.010 -. 349E+00 8.015 -. 326E+00 3.020 -. 310E+00 b *.0 -. 310:+) 4.00 1.0 -,233E+00 8.035 -. 261E+00 3.040 -. 251E+00  
U*0925 -. 221 +0 8 .050 -. 2221 +00 b.055 -. 193E+00 8.050 -. 21 7E+'0 

S8.05 .2, I3 +0o 3 .070 -. 212E +00 8.075 -. 204E+00 3.080 -. 140E+90 
.;) 5 .1uZ.+ 1 .040 -. 1491+00 +'.095 -. 114E+DO 3. I00 -,827E- I 

.135 I-.01 -2 t.110 -. 244f-01 3.115 -. 102E-01 1.120 .713E-03 
3.125 *153 - 1.130 .458 -01 1.135 .250E-01 3.140 .134E-Jl 

*145 .14 3.L50 .208!-u1 2.1'i5 .31E-01 3.160 .314E-01 
1*1)5 .3L L1 I .17U .343E-01 H.175 .3)dF-0 1 .130 .5L8E-)1 

.1.5L 'i .i* 30-UL J.14u .5563-01 3.195 . 5 80-01 3.2)0 .553E-31 
* 5 .,0 ? - 1 4 .10 6 .807l- 1 4.215 . 95 7-01 1.220 .95 7F-31 

?.225 . LOi +00 3. 230 .33H1,-0 1 3.235 .416E-01 3.240 .368E-01 
5 .2'S .LUE31 1.250 .144E-01 F.255 .179E-04 3.250 .141U-01 

9.2,5 .LHZE-ut 6.270 -. 4201-02 d.275 -. 2'4I[-01 I3.250 -. 658E-01 8.235 -.. 530-01 9.240 -. 703E-UL !.295 -. 763t-0L 1.350 -. 768E-0L 
9.3)5 -. L1l?+00 9.310 -. 130E+00 !.315 -. L34F+00 8.320 -. 154E+j0 
8. 125 -. 312*0 8.330 -. 19431 + 00 9. 335 -. 119E+00 3.340 -. 997E-01 

I* 4 -. R.12i:- 1 .350 -. 9771 -01 .35'5 -. 307E-01 '3.360 -. 842E-01 
. -. 7.L-31 . 370 -. 523F-01 3.375 -. 3T8E-U 1 d. 380 .385E-0U1 

A.335 .1 . 90 .378E-L1 8.395 .558F-01 3.4JO .593E-J1 
o.405 *- )7t-01 3.410 .528F-01 B.415 .3t,3E-01 3.420 .346E-J1 
I.If25 . 35F-01 .430 .285-01 3.435 .172E-01 3.440 . 142E-01 
'.445 .233-3- 1 '.4 5n .419-)1 .455 .44E-01 3.450 .472E-31 

4)5 .f tlE - 1 .470 .407F-01 1.475 .496E-01 3.480 .882E-01 
*4iS .037'-01 8 .40 .*747'-(1 3.495 .7 8E-01 3.500 .513E-01 

t J 5: I og 1 P.510 .4LLL-01 '3.515 .407E-01 13.520 .451E-J I 
d.52*3. -j I.530 .P3 I.535 .902E-01 3.540 .108E+00 

0.5!5 12 '10 4*550 .1321 +00 3.555 .2200f00 1.550 .206E+00 
*3. 5-1 .21V +)0 1.570 .2314+00 9.575 . 230000 3.510 . 188E*30 

d' . L 5 1' i +00 3.540 *1491+00 8.595 . 141F+00 6.630 .146E+00 
6. 6 . 77 31 3.1.10 .1240400 1.615 . 12400 3.620 .113r+00 

I.t 25 .LO1 +JO '1.630 .4751-01 I.635 . .13E-01 3.04O .394E-01 
6. .1 -. LO-f 2 8. 1 -. 35 4F- 1 8.655 -. 8070-01 4.650 -. 73 3E-31 

S*o.5 -. 713 .- 1 s.670 -. 743R-1.1 .675 -,743E-01 1.680 -. 147E+J0 
'*015 -151 +I 0 b)1. ij U -. 1171 +00 8..645 -. 138F+00 3.730 -. 156E+00 

.)75 -. 21-'+0 0.710 -. 240F +'10 8.715 -. a 2E+u0 3.720 -. 304-+0 
1 0. 125 - .3' 4.) o .1.7 30 -. 273 f lo A.735 -. )27L. +00 8. 790 -. 2350+00 

d .745 +* j0 +0 3.750 -. 2351.*00 :1.755 -. L 20+Q0 3.760 -. 11E+00 
1* 155 - 17'*JO 4.770 -. 19 +01) -3 .775 L-. 171E+00 3.750 -. 480-01 

8*7O1" -. LLO+00 3.790 -. 1.01+0+0 8.795 -. 591E-0I 3.800 -. 5e3E-32 
8*.1)5 . 03.+0 F..1 . L +V9EfU .15 .204IL00 3.120 .273E+00 

5 1' + * 0 .130 .3 3 400) . 35 .2960+ )0 1.140 .2b41+00 
8\.-ms '.2,2-. '1 M.i0 .2716F 0 -. 8'35 +. 366+0 1. 50 .252F+ 0 

41 + ,0 2.870 323 +0 .+ li. 75 .145E+00 3. 10 .2q0F+)U 
*')' *2/7*-17 0 .. 00 .2?1: +0? 4.8 5 * 90 10. 0 3.9)0 .2P7E+00 

0.935 . 400-+30 *1.'11 .1271 'i) '.Q15 .210 +00 3.920 .176+00 
3.925 .L'3+.w .03 .120 4.)0 t.935 .1It7f+: u 3.940 . 162E+00 4 0* J'l . L<(: 01 U. 80 .1711 #O 0.955 .1 25F4 40 3.050 .1b0E+'0 

* . s+J) - 0 7!) .1715+uI ).973 .1,5, +0 90 9)10o .136L+D0 
11.9'.') . +1: 1.9c' *1',0. 0 ? .9 ' .1200+00 4.000)9f 987E-01 

'1.13 . 173-)L '.010 .(q2.1.1 15 .li42 - 1 >.020 .857--01 90.25 .'37'-J ,.030 -. ' E-03 ).'3 .33178-02 ).040 -. 127E-0-1 
-- 1) .).~~Ap 4.') -3 7f-1



*1J y; IIUIII-JA "*LV0 efjtC1 JL 
9. L5 .2 36E-'1 4.170 .613F-OL 9.175 .837E-,1 9.I I 0 .J52E-3 1 9.135 .7/ -!01 7.190 .673E-01 9.195 .703E-01 9.200 .787E-01 

.2J5 -. 623E-31 9.210 -. 31f&-01 9.215 -. 603E-01 9.220 -. 103E+30 
9.225 -. LLSi;00 9.230 -. 1351+00 9.235 -. 942E-o1 J.240 -. 807E-01 
9.245 -. 9271'-1 9.250 -. 113P+00 Q.255 -. 420E-01 .260 -. 723E-31 9*2!5 -. 78!E-)1 9.270 -. 738E-01 9.275 -. 897E-01 ).280 -. 302E-01 

*215 -. 1326 +30 1.290 -. 153E+00 9.295 -. 154E+00 1.30 -. 150E+00 
.3.)5 -. L 91) 09 '.310 -. 119 E+00 9.315 -. 107E+00 9.320 -. 337E-01 

9. 325 -. I -Jt. 331 .448E-01 9.335 .353E-01 ). 340 .653F-J1 
9.31. 5 .LLOF + 00 ).350 . 156+00 9.355 . 249E+00 9.350 . 23 3-+30 
9. P .Z* I2 2+,)) 4.370 .?96t+00 9.375 .338E+00 7.330 .290E+00 
19. 3th15 .. 311* l +0 9.370 .294E+00 9.395 Z269E+00 9.430 .256E+30 

*. '#5 . 13 7E30 9.410 .158E+00 0.415 *L23E*+30 4.420 .643E-31 
4.I? ./3l 9 1 9.430 .693F-01 9.435 .743E-01 1.440 .1 3F.+U0 

* li 4 5 * I +'i+3') .50 .L 4s44 +00. 9.455 .2 5E+00 4.460 .242E+00 
9*455 .27I+JO 9.470 .317&+00 9.475 .340E+00 9.450 .309E+30 
*415 .2+)0 9.490 .2 q7 E+00 9.415 .216E+00 9.530 .193E+30 

9.505 .1 7 +00 4.510 .1301+00 9.515 .114E+00 7.520 .952E-31 
9*525 . (i 0-31 1.530 -. 21 BE-rL .535 .432E-02 ).540 -. 142E-31 

*4. 5 94,'-3 -. 550 -. 723F-01 4.555 -. 252+00 9.550 -. 205E*)0 
9*555 62 6+) 0 9 570 -. 211L+00 9.575 -. 331E+UO 7.550 -. 274E+)0 

. 55 231L+0 1.540 -. 175E400 9.595 -. 138E+00 7.630 -. 123+400 
9.o5 .233. 31 9. 610 .b1)-02 9.e15 .513F-01 ).620 .LL2E+:)0 9.625 , I4t 40 9.o3o .63311-01 9.635 .406E-01 4.640 -. 31 LE-32 9* 645 -. 39 )-J1 9. 650 -. 583(-01 9.655 -. Is7E+00 ).650 -. 149E+00 
9*.W - L 771+:)0 9?.,>7 0 -2.2f"+00 9.675 -. 256E+00 7.630 -. 3622+00 
9. 6 5 33%) +30 4.f,;(0 -. 3541+00 9.695 -. 386E+00 4. 700 -. 4f49E+3O 
4. 7)5 -. 3

3
2+30 1. 7L0 -. 379(400 9.715 -. 3691+00 9.720 -. 336t)E+30 

9.75 -. 38Th +J0 9.730 -,331E+00 9.735 -. 338E+00 9.740 -. 327E+00 
9.745 -. 310 +00 9.750 -. 29f.F+C 9.755 -. 143E+00 .750 -. 21 3E+00 
9. 7,5 -. 195 +00 1.770 -. 156400 9.775 -. L 52E+00 9.780 . 1b4E-01 
9.735 -. 13522-:.1 9. 190 -. 952E-02 9.795 .538E-01 9.800 .972E-01 9*L *L+ )0 9.810 .111+00 9.815 .100E+00 9.820 .115E+30 
9.25 133E +J 9.430 .L 96F +00 9.835 . 12E+30 9.840 .907E-01 
9*845 .1 35 -31 9.650 .508E-01 9.855 . 331E-01 ).850 .189E-01 
9. i 5 .64.3 -0!2 7. 170 .14PF-02 9.875 .693E-02 I.830 .553E-02 
9.935 243E-0 1 8490 . 3 3f-0 1 9. 95 .409E-01 ).9)0 .471E-31 
9.935 . 4 7;L:- )l 9.910 .5486-01 9.915 i23E-01 9.920 .422E-31 
9.325 . 30 .1-o L 9.430 -. 53l -G1 9.935 -. 388E-01 4.940 -. 490E-:1 
9.9 '5 -. U:7-b1 9.050 -. 75 -011 9.955 -. 147E+00 9.950 -. 1162+00 
9. 4, -. L 12+30 .970 -. 15 + fl0 9.915 -. 179t:+30 J.930 -. 202E+30 
9. -. 2') +. - 3 0 -. ?23[ 410 o.995 -. 247E+00 10.030 -. 272E+30 

(;0



PkOG R A' HAS R.:AD I0 14PEANLC S FOR 40= .204E#100 

PPOGVAi HAS RLAO lIPEDANC, S FOR AO= . 306E 00 

PROI1GRA I HAS -FAi I PEDANC! i FOR AO= .q0 -0C0 

PRUG pA HAS RE 11) 1IP FDANCFS FOR 0AO= .500000 

P UGRA 1 HAS EAD 1MPE0AM:-3 FOR 40= .8170F0 .  

P OrlGRA'i HAS P. FA ') I L 'lPED iNC'i S FOR ?tO)= .100 +L11 

[ Pl bGRAI HAS R l) 1EPA4 I I AC 3 FIlk AO= .1236 +01, 

PRIG RA1 HAS RE-A0 11PEIDANCE S FOR A = .163 0 1 

PRKOGRA4i HAS RE Cn I0PE0ANC-S FUR 0 AO= .200E 01 

( PF.OGRAM HAS READ liPEi CES FO AO 4= .212E #rjL 

P QOG R AP1 H AS kREAD [ IPEDANCt S FOR11 AO= ,225,?[. I 
P ROG RA'1 HAS RFEA) I MPEU4 E NC S FOR SO= . 250E 1 I 

PkrIGRAI HAS RE1 IMP E 0ANC 1 S FUR 40= .3 00F Li 

RP UG R+A HAS REA0 11PhEDANCI' FOR AO= .32 7F I1 

PRkUG R A1 HAS RF AD liP EDAN CS FUR 40= . 3 57V C.1 

PRUGRAA HAS R I MPDANMCES FOR i0= . 4 00+01 

P ROG R A I HAS RE A) I1PF %1NCES FOr 40= .4 202 * I 

PRGRAI HAS kEA0 IPE0ANC: i FUR 40= . 4 90V1 

PROGAI HAS RA A 11 PE1)ANC "5 FOR 40= 5 31 FC1 

PROIIGRAA HAS RA; IMPEOAI:CES FOR AU= s 00001 

P RlGRAI HAS REA) IMP :) NCt L F OR 4C= (194F +( I 

PPUGRAI HAS RE1) 11PEOANCES Fil) 40= .750+01 

P PRUGR.1 HAS RE1A 1 1PEDANCPS FOR 40= 5t11!+I 

PR0ORA4 HAS RA; 1PEUAMCLS Filk 40= *8 98.l 

P PUGRA HAS REAl) [I 1P EO4AfCE S FOR AO= . 70!bUr +I 

( PRoI;RA1 HAS (EU, 1 1Pi-04tC3 F-OR 10= .16Et 

PROGRA HAS REAL) I IPLiA NCU3S FIR 10= .1 1F t2 .  PROGRAl HAS MEAI) I9PEOAIJLS FO0. U= .123E*0i 
P 1UG RA \1 HCA P LA, II VCDAM.Li F- a W= 1 1 o 

PkHl(;R i APAS 1Of-A 'P f0N C' S F 91- Y 'j 12 t3!-+ i



Di '--CT IJ 14 111 k IKS PiKJ4 f- MAXIMJrI ACCLLERATION4 5 .172E+)0 

D'IIVIN flf- KFSP'JJS' 11 tAXIMJi4 ACCELLRATION 1i619L-25 
OR'--CT IJ N OF PR-SI',u~.;l 3 M AX I MJM* ACCELE RATIOfN 149E) 

0'IIRf-C 1 10 01- RIPSPONSE 4 MAX(IM UM CCLLERATT(IN * I890L-16 

01' ECTION 01: 1-193PrrJSF 5 MAXIMUM ACCELERA1TION :*.515E-)2 

0 Cr Ij" OF 1 RESP.)flil: rlAX1 MJM ACCELERATION : 1486LE-16 

011(KPCU9 : 9. 1' ~AX I 'IJ M ACCELLLRATIfJN 8 E5p~ eJU 0 

flflF. IKPC UlI : L I "A X I riJ A CCFI-VR ATION -:) 

DJ F. I KPU p L~x 0 1 X1.1 ACCCL LRAT IDN 

OU)LF. IKPCI1) ) M AX I MUM ACCE.LiRNTION : 23 L1-9 

tP)F.('(PCIJil : 3 L P !A X IMJt ACCFL1-RATIuIN :1 

) I(1 F . K PGU II : 3 M AX I'j M ACCELERATION



01.33.55.I1 NSSINT SI.  
o .*3 3. 5). U5[RP ,SU GStI$.  
0 . 33.55 .CIIARI ,P!'PfJt4C,0jLOU!,8313i5.  
03 .3.3. 5.S1PRq_(q, 9P PIog 9 .  

O3.33.5!.ISLT=S. PRICL IF =AU.  
03.33.55.PRO ,.  

03. 3 3.5, .//LJADEF 5:17 .Oq CP .054 RT//L0AIEk 01'.470'o0oo-o~ooao cm I TM 
0 .33.57.IFP-,IJT.LU.TAJ FLASHIT.  
04*33.57.E-NDIzeFLA5HIf.  

OS*33.57.IFLdT FQ.IICJULLlf.  

03.33.57.CliGFTN.  
03.33.57. EN) CMGFIN 
03.33.57* 156UO MAXIMUM EXLCUTION FL.  
03.31.57* 0.00,e CP SECUNUS EXsCUTION TIMIE.  

J9.3 3 .57 G T SYS 1JLL /JN= LUSPPER 9, 4N .  
09.33.5 . IFE ,zIL ISYS;,HULLASIUUT IT.  
03.3 3.,3 CIJPYoSYSRULL.  
0 .3-3.51. :1 I FNCUUNTERE0.  
03.33.51 .ENI)IFfulTIT.  

OS*33. 4.E 9 FMa LL IT.  
09.33.54.R3 TIJ MvN , M:1) .  

(M .3).5). PLVE T.  
03. 33 . 5 .POU1jT: , (lUTPUT . JC=P RUl =C i VA XI# UJN=VAX, FC=CP 9 !IBF.  

0 313.5 1. RJUFF ('1'IMPLET .  
03*14 . 0 0..REAI' I l P UT .  
03 3t. 0J . C PY t F INP Tt1UTPUT.  
03 . 34. 0). COPY COMPL E TiE.  
01 . 34. JO. R1 WI NI), I NPUT.  

03 . 34 0. A r WI C HtCo f Il 
O * 31 . .CUP) p Y IIVC Idlo, AFPEl ).  

0 314.00. CLIPY IM14PL fr6.  
01.3 4 . 00. R WI '40 TA P Lu.  
03.34.00. AT TA IITI .  
09. 3It. 01. AT rA f l .  
03.34.01. *ATIA.Ho IL7.  
03.3 4.01.COMM NT . TAPl15 I S STRUCTURE NODE JATA 
OS' . 39.01' .CUPYikl ibe15 ldrA'PEL' .  
01.34.02. CIPY LUMPLFFE . .  

08. 34.02.C1riNT1. TAP L IS STrUCTiRE iSS iATpIX 

03.3'..0, C:Pf CUMPLcffi, 
03.3I.02.CII9 APE LT IS FkFOUEN' IF S, iIDAL DAIP INGS, ANI) 1(IJF dIAPES ( O9*34.0 C'JPYIr-,e f4PL17 
09. 34.0.?. COPY COMPLLfi..  

Q0*34 02.ATIACIf, 1TAPI Li.  
09.34.03.R;:WIII;,TAP'Li.  

0 . *39t.03.0,ildiv'i), 1TAPF t f TAPELLo TAP:-i179 TAPE 18.  
* . 34.03.ATTAC I/J)N=S:3NGSl.  

Q03. 34 03 . SSI 
0:.33 .0' . CM twA+1 = 1 31L 2i L I 1) iW U1SL1) 3)04000 
U1i.

3
4.0:// L0lif:3 : 1 ')5t C1P L. 75t PT//LIh)th 33)326/010000-334000 Cm 73 TM 03.35..1. Ilhp 

u4. 35.4,3. 3214 1,11 XIM J:1 fEC U T I N H L.  

03. 35. q. WH I i I 

08. 35.4 .COP Y3) V >T AP 2 e' 9 S S 9:55 1 .



91 '. 3 5.5[1.ur1-CPI b!35 S EC.  
(P4. 3 5.5L. A t:iP IUL.622UN1S.  

(H .3 5 5 1 flo I 1 /1 =F II 
C' ~ ~ N o:552': ILIlS PRJC 2-SSHIJ.  

03. 15. 31. $[AYi, lL I 10ru r qTJ 1=j r 03.3. .JCLPLP , IISULLP2 , £.51LS.C
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0 ALCPRB NO. A12 76fr 

DATE '.



SYSTEM BULLETIN 

IMPELL WALNUT CREEK COMPUTER CENTER OPERATIONS HOURS [PACIFIC TIME! 

MUNUAY AND FRIDAY 0600 TO 2130 
TUESDAY TO THURSDAY 0600 TO 2330 
SATURDAY AND SUNDAY 0700 TO 1700 
OPERATORS WILL NOT BE ON SITE AT ALL OTHER TIMES. EXTENDED OPERATOR CDVE AGE MAY BE ARRANGED BY 
CONTACTING 3O4 EARL AT (415) 943-4663/4666 

------------------------------------------------------------- ------------------------------------------------------------------------------ 
r 

THE CYBER SYSTEM WILL BE UNAVAILABLE TO USERS AS FOLLOWS: 
MONDAY 2000 TO ?100 SYSTEM BACKUP 
TUESDAY 1930 TO 2300 MAINTENANCE I BACKJP 
W EONIES1AY 2200 TO 2300 SYSTEM BACKUP 
THURSDAY 2200 TO 2300 SYSTEM BACKUP 
FRIDAY 2000 TO 2230 SYSTEM BACKUP TESTING 
SATURDAY 1)00 TO 1700 SYSTEM BACKUP 
SJNOAY 1400 TO 1700 SYSTEM BACKUP 

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

HOLIDAY HOURS.  
MONiDAY, MAY 27, 1985. NO OPERATORS ON SITE. SYSTEM AVAILABLE TO USERS.  

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

SPECIAL CYBER UPGRADE BLOCK TIME.  
THE CYBER WILL BE UNAVAILABLE FOR PRODUCTION USE THURSDAYS FROM 2030 HRS. TO 2400 IRS. BEGINNING 
APRIL 11,1985 THROUGH MAY 30 1985. COMPUTER SERVICES WILL BE TESTING NOS VERSION 2.3 .  
ANY USERS WISHING TO TEST THEIR CODES DURRING THIS PERIOD WILL NEED TO CONTACT COMPUTER SERVICES 
AT (41511943-4666.  

GENERAL INFORMATION.  
DO NOT RELEASE MAGNETIC TAPES WHEN OPERATORS ARE NOT ON SITE.  

USER ADVISORY. MAGNETIC TAPE OACKUPS.  
MAGNETIC TAPES ARE SOSCEPTIBLE TO PHYSICAL DAMAGE. BACUP TAPES ARE RECO1MENOED WHENEVER THE INFOR
MATION ON THE TAPE WOULD BE EXPENSIVE OR TIME CONSUMING TO RECREATE . PLEASE NOTE THAT IMPELLCDC, 
AND UCC 00 NOT GIVE REFUNDS FOR JOBS NECESSARY TO RECREATE A TAPE IF NO BACKUP EXIST3.  

AS PER THE MEMU DISTRIBUTEU TO DIVISIONS OVER A WEEK AGO, 
THE OLDI OVE.HLA) JOB NUMB3ERS BEGINNING WI T 0622 AND 0627 
WILL NOT 3E VALID AFTER 2/15/35. NEW NUM3E RS (REGINNING 
WITH 06250014 U" 0623004) IUST B11 RIDQJUESTED. - CONSOLI DATE) 
LIST OF OLD VERSUS SUGGESTED NEW NUMBERS WAS DISTRIBUTED TO 
EACH DIVISION TO EXPIIUITE THE RFVIFW. THE;F CHANGES ARE 
3EING MADE TO SUIT ACCDU'4ilNG )EP 'T. NUriBrE CHANGE S.  

------------------------------------------------------------------------------------------------------------------------------------------
DIAL-IlN PHONE NUMES C) 010 1 7 0 - 4 15) q y.. 00



U SE IR , S U c SI, 
0 CHARGE,PROJWC,031O(Jb81355.  

ROUTE O UT IPU 1 C~UN=CSU;A X tUJI= VAX, FC A (I D EF.  

* R=-WINI),INPUT.  

P PJRGE A4CT9/1,4.  

OEFlNE,NRCT9/M=W.  

C, GETR, ESREC/UN= IMI'LlB.  
RE SPE C.  
REWIN09TAPE4.  
C]Pi'AF ,APE9,4RCT9.



2001 1 0.005 2% RESPONSE SPECTRA AT EL. 0.0 FT (8ASEMATI 
0 1 0 3 26 1 2 0.3 30.0 

(E16.81 
.3 0.4 0.7 1.0 1.5 1.7 2.0 2.5 

3.0 3.5 4.0 4.5 5.0 5.5 5.0 6.5 
7.0 7.5 8.3 9.0 10.0 12.0 15.0 20.0 

25.0 30. t) 
0.02 
2031 1 0.005 2% RESPONSE SPECTRA AT EL. 83.8 FT (N30E 41 

0 1 0 3 26 1 2 0.3 30.0 
(12300(/1,(EL6.8))J0 

0.3 0.4 0.7 1.0 1.5 1.7 2.0 2.5 
3.0 3.5 4.0 4.5 5.0 5.5 5.0 6.5 
7.0 7.5 3.0 9.0 10.0 12.0 15.0 20.0 

2l. 0 30.0 
0.02 
2031 1 0.005 2% RESPONSE SPECTRA AT EL. 143.8 FT (NUDE 7) 

0 1 0 3 26 1 2 0.3 30.0 
(15400(/l,(EL6.81)I 

0*3 0.4 0.7 1.0 1.5 1.7 2.0 2.5 
3.0 3.5 4.0 4.5 5.3 5.5 5.0 6.5 
7.0 7.5 8.0 9.0 10.3 12.0 15.0 20.0 

25.0 30. 0 
0. :2 
2001 1 0.005 2% RESPONSE SPECTRA AT EL. 207.0 FT (IoE ii1 

0 1 0 3 26 1 2 0.3 30.0 
(20500(/ I, E16.83) 

.3 0.4 0.7 1.0 1.5 1.7 2.0 2.5 
3.0 3.5 4.0 4.5 5.0 5.5 5.0 b.5 
1.0 7.5 8.3 4.0 10.0 12.0 15.0 20.0 
5 .o 0 30.0 

0.)2 

VERIFIED ALL PPOJIECkTS N- -T I C) 

N, H T I C.  
----------



C @ 

SIMPELL CURPORATI)N* C ~~ PROGRAM RESPEC *I) 

*VERSION 10/06/75 * 

Cl 

1c4)



t '4RC TEST PROBLEM LA I CLASS I ANALYSIS / 2. RESPONSE SPECTRA / X-OIR / 

NJM3ER iF ACCELERATIO 
TIME HISTORIES PRJCESSED 4 

a0 

C N



INPUT TIME -HIS TORY CO11TROL 

TIME HISTORY NUMBER L 
NJUER OF TIME POINTS NTP 2001 
INPT .CODE INPT 1 
TIME STEP DEL .0050 
ACCELERATION iCALE FACTOR SFTR 1.0000 

COMPUTATION APD OUTPUT CONTROL 

IIPJT HISTORY INTEGRATION CODE . INTR 0 
SPECTRU1 COMPJTATION CODES ISPC I 

I)UR 0 
SPECTRUM OUTPUT CODE IOUT 3 
NJiBER OF FREJUENCY POINTS NFP 26 
NJIBER 3F DAMPINGS NOP I 
FREQUENCY SCALE TYPE CODE IF5C 2 
LIWLST FREQUENCY IN CPS w1 .3000 
HIGiEST FREQUENCY IN CPS W2 30.0000 
TIME STEP TO PERIOD RATIO DELP .2000 

FIELD LENGTH REQUIREMENTS 
(IN OCTAL) 

PROGRAM LENGTH 040437 
BLANK COMMON REQUIRkD 037t47 
FIELD LENGTH REQUIREO 050306 

FORMAT OF INPJT TIME HISTORf IS 

C) (E16.8) 

C) CO 

(7O 

C'O 

C-o 

0 0a



TIME ACCEL TI9E ACCEL TIME AZCEL TIME ACEL TIME ACCEL 

*005 .123E-01 .010 -. 543E-32 .015 -. 231E-01 .020 -. 385 -01 .025 -. 502E-31 
*030 -. 572 -01 .035 -. 599E-01 .040 -. 588E-01 .045 -. 549E-01 .050 -. 491E-3L 
.055 -. 421E- L .060 -. 338E-01 .0;5 -. 243E-.01 .070 -. 133E-01 .075 -. 774E-03 
.080 .130F-01 .085 .273E-D1 .090 .416E-01 .095 .548;-01 .100 .663E-01 

.105 .756E-01 .110 .822E-01 .115 .860=-01 .120 .859c-01 .125 .846E-0L 
*130 .789E-L . L35 .695E-01 .140 .566z-01 .145 .404E-0L .150 .215E-01 
*155 .115F-02 .160 -. 194E-01 .165 -. 3862-01 .. 170 -. 555;-01 .175 -. 69LE-31 
.180 -. 791 -1 . 185 -. 858E-01 .190 -. 895E-01 .195 -. 908-01 .200 -. 904E-31 
.205 -. 685E-01 .210 -. 855E-01 .215 -. 816E-01 .220 -. 767Z-01 .225 -. 710E-01 
.230 -. 647L-01 .235 -. 580E-01 .240 -. 514E-01 .245 -. 4502-01 .250 -. 392E-01 
.255 -. 341E-)1 .260 -. 2962-01 .265 -. 2597-01 .270 -. 229E-0L .275 -. 205E-31 
*280 -.. 186E .285 -. 172E-01 .290 -. 159E-01 .295 -. 1442-01 .300 -. 124E-31 
.305 --. 950E-02 .310 -. 539E-02 .315 .122E-04 .320 .65LE-OZ .325 .141E-01 
.330 .221 -01 .335 .302E-01 .340 .381E-01 .345 .455E-01 .350 .524E-31 
.355 .589E-0L . 350 .650E-01 .365 .707E-01 .370 .759E-0L .375 .806E-)1 
.360 .845E-01 .385 .873E-01 .390 .888E-01 .395 .889E-01 .400 .871E-01 
.405 .833E-01 .410 .771E-31 .415 .6832-01 .420 .557=-01 .425 .426E-31 
*430 .267E-01 .435 . 101-01 .440 -. 572E-02 .445 -. 189E-01 .1450 -. 281E-31 
.455 -. 321E-0L . 460 -. 3092-01 .455 -. 250E-01 .470 -. 159=-01 .475 -. 529E-32 
.480 .494E-u2 .435 .135E-31 .490 197E-01 .495 .236z-01 .500 .260E-31 
.505 .277E-01 .510 .293E-01 .515 .313E-01 .520 .331E-01 .525 .340E-01 
.530 .331E-01 .535 .295E-01 .540 .233E-01 .545 .146E-01 .550 .425E-32 
.555 -. 664-02 .560 -. 173E-01 .565 -. 275E-01 .570 -. 374=-01 .575 -. 4 77E-31 
.580 -. 592E-01 .585 -. 720E-01 .590 -. 8552-01 .595 -. 983E-01 .600 -. 108+30 
.605 -. 112E+00 . .610 -. 109;+00 .615 -. 985E-01. .620 -. 805E-01 .625 -. 576E-3L 
.u30 -. 329E-01 .635 -. 986E-02 .640 .883E-02 .645 .218;-01. .650 .291E-31 
.655 .323E-01 .600 .339E-01 .665 .360E-01 .670 .402E-01 .675 .4b7E-01 
.o80 .5441-01 . 685 .611E-01 .690 .644E-01 .695 . 624z-01 .700 .541E-01 
.705 .400E-01 .710 .218E-01 .715 . 1'4E-0 2 .720 -. 179=-0L . 725 -. 350E-31 
.730 -. 489L-01 . 735 -. 596E-01 .740 -. 682E-01 .745 -. 759E-01 .750 -. 839E-01 
.755 -. 929E-0L .750 -. 103E+00 .765 -. 113 +00 .770 -. 122z+00 .775 -. 130E+00 
.780 136E+D0 .75 -. 139E+00 .790 -. 139E+00 .795 .137E+00 .800 -. 131E+00 
*805 -. 123+00 .810 .111E+ 00 .615 -. 965E-01 .820 -. 784z-01 .825 -. 581E-31 
.830 -. 369E-01 .835 -. 159E-01 .840 -. 6707-04 .845 .121E-01 .850 .187E-31 
.855 .200E-01 .860 . 172E-01 .85 5 .121E-01 .870 .681=-32 .875 .281E-32 
.880 .964E-03 .885 .105E-32 .890 .195E-02 .895 .1982-02 .900 -. 579E-33 
.905 -. 704[-2 .910 -. 179E-31 .915 -. 327E-01 .920 -. 503E-01 .925 -. 688E-01 
.930 -. 864F-01 .935 -. 101E+00 .940 -. 1122+00 .945 -. 1182+00 .950 -. 119E+00 
.955 -. 114+00 . 960 -. 106E+00 .955 -. 932E-01 .970 -. 7742-01 .975 -. 593E-01 
.980 -. 398E-01 .985 -. 202E-31 .990 -. 167c-02 .995 . 148E-01 1.000 .284E-a1 

1.005 .367E-01 1.010 .458E-01 1.015 .503E-01 1.020 .527i-01 1.025 .540E-31 
1.030 .547F:-01 1. 036 * 550:-01 1.040 .5491-01 1.045 . 539 -01 1.050 .514E-31 
1.055 .471F-01 1.060 .406E-01 L.065 .323E-01 1.070 .227 -01 1.075 .129E-DL 
1.080 404E-u2 1.035 -. 256E-32 1.090 -. 630E-02 1.095 -. 637 -02 1.100 -. 283E-32 
1.105 .388E-02 1.110 .129E-31 1.115 .232E-01 1.120 .337E-01 1.125 .431E-01 
1.130 .508l-01 1.135 .552E-01 1.140 .591E-01 1.145 .595E- 01 1.150 .580E-D 
1.155 .548E-01 1.160 .507E-01 1.165 .459E-01 1.170 .408z-01 1.175 .355E-3.1 
1.100 .300E-01 1.185 .244E-01 1.190 .1852-01 1.195 .125E-01 1.200 .631E-02 
1.205 .305t-03 1.210 -. 529E-02 L.215 -. 102E-01 1.220 -. 142 -01 1.225 -. 173E-31 
1.230 -*193E-01 1.235 -. 2052-01 1.240 -. 208E-01 L.245 -. 206E-01 1.250 -. 201E-31 
1.255 -. 194E-01 1.260 -. 187E-01 1.265 -. 182E-01 1.270 -. 181-01 1.275 -. 186E-31 
L.280 -. 1%8-0 1.265 -. 217E-01 1.290 -. 243E-01 1.295 -. 274 -L L.300 -. 307E-31 
1.305 -. 340F-01 1.310 -. 3732-3L L.315 -. 403E-01 1.320 -. 432 -01 1.325 -. 463E-01 
1.330 -. 497E-01 . 1.335 -. 5382-31 1.3t0 -. 588-01 1.345 -. 6 46 -01 L.350 -. 714E-31 
L.355 -. 768E-01 1.350 -. 8652-01 1.355 -. 942-01 1.370 -. 101E+00 1.375 -. 108E+30 
1.380 -. 113 +00 1.335 -. Li bE00 [.390 -. 117E+00 1.395 -. 117E +00 1.400 -. 114E+00 
1.405 -. 109200 1.410 -. 103E+30 1.415 -. 05o2-01 1.420 .893 -31 1.425 -. 819E-31 
1.430 -J7413-1 1.435 -.655.-01 1.440 -. 5522-01 1.445 -. 423 -01 1.450 -. 21E-3L 
1.455 -. 643 -2 1.400 .163z-01 1.45 .40))-01 L.470 .56 31 1.475 .866E-31



1.530 .182E-02 1.585 -.683E-02 1.590 -. 169E-01 1.595 -. 277E-01 1.600 -. 377E-51 
1.605 -. 453E-01 1.00. -.490E-01 1.615 -. 485E-01 1.620 -.4435-01L 1.625 -. 382E-31 
1.630 -. 327E-01 1.635 -. 302E-01 1.640 -. 325=-01 1.645 -. 4015-01 1.650 -. 520E-DL 
1.655 -. 659E-01 1.660 -. 791E-01 1.665 -. 8895-01 1.670 -. 934E-01 1.675 -. 922E-J1 
1.b80 -. 866E-01 1.635 -. 786E-01 1.690 -. 709E-01 1.695 -. b575-0 1 1.700 -.. 642E-31 
1.705 -. 662-U1 1.710 -. 704E-01 1.715 -. 744E-01 1.720 -. 7615-0 1 1.725 -. 736E-3I 
1.730 -. 6b3E -01 1.735 -. 545E-01 1.740 -. 399E-01 1.745 -. 243E-01 1.750 -. 958E-2 
L.755 .272E-02 1.760 .120E-01 1.765 .182E-01 1.770 .220=-0L 1.775 .241E-0L 
1.780 .251E-L 1.785 .256E-01 1.790 .256E-01 1.795 .254E-01 1.800 .251E-3L 
1.805 .251E-01 1.310 .259E-01 1.815 .2815-01 1.820 .319=-01 1.825 .373E-31 CA L.830 .434E-01 1.835 .492E-01 1.840 . 533E-01 1.845 .548E-01 1.850 .533E-31 
1.855 493E-01 1.860 . 442E-01 1.655 . 399E-01 1.870 . 3545-31 1.875 .413E-01 
1.880 .489F -1 1.835 .eo6E-01 1.890 .. 74oE-01 1.895 .8B4E-01 1.900 .992E-3 
1.905 .105E+.O 1.910 .104E+00 1.915 .970E-01 1.920 .8405-01 1.925 .671E-01 
1.930 .453E- 1 1.935 .294t-01 1.940 .121E-01 1.945 -. 276E-01 1.950 -. 149E-01 
L.955 -. 242E-01. 1.960 -. 312E-01 1.965 -. 3605-01 1.970 -. 392E-01 1.975 -. 409E-31 
1.9130 -. 416E-01 1.985 -. 4155-01 1.990 .410E-01 1.995 -. 4055-01 2.000 -. 403E-J1 
2.005 -. 403FE-01 2.010 -. 402E-01 2.015 -. 3965-01 2.020 -. 3775-0L 2.025 -. 338E-31 
2.030 -. 2775-01 2.035 -. 193-01 2.040 -. 920E-02 2.045 .171E-02 2.050 .122E-31 
2.055 .212E-01 2.060 .278E-01 2.065 .316E-01 2.070 .326E-0L 2.075 .316E-31 
2.080 .2945-01 2.085 .271E-01 2.090 .256E-01 2.095 .2565-01 2.100 .273E-31 
2.105 .303L-01 2.110 .342E-01 2.115 .381E-01 2.120 .410E-01 2.125 .420E-01 

* L30 .406E-01 2.135 .354E-01 2.140 .295E-01 2.145 .204E-01 2.150 .981E-02 
2. 155 -124E-02 2.t60 -. 117E-01 2.165 -. 206E-01 2.170 -. 2725-01 2.175 -. 310E-D1 
2.180 -. 322E-01 2.135 -. 308E-01 2.190 -. 276=-01 2.195 -.232- 01 2.200 -. 182E-01 
2.205 -. 133L-01 2.210 -. 873E-02 2.215 -. 481E-02 2.220 -. 155E-02 2.225 .113E-)2 
2.230 .332E-)2 2.235 .509E-02 2.240 .648E-02 2.245 .746-02 2.250 .795E-02 
2.255 .787E-02 2.260 .713E-02 2.265 .566E-02 2.270 .338E- 2 2.275 .261E-03 
2.280 -. 371E-Z 2.285 -. 850E-02 2.290 -. 140E-01 2.295 -. 200=-01 2.300 -. 262E-01 
2.305 -. 322E-01 2.310 -. 376E-01 2.315 -. 419E-01 2.320 -.449- 01 2.325 -. 463E-01 
2.330 -. 461 E-1 2.335 -. 446E-01 2.340 -. 4215-01 2.345 -. 390 -01 2.350 -. 361E-)1 
2.355 -. 337E-01 2.350 -. 322E-01 2.365 -. 319E-01 2.370 -. 329E-01 2.375 -. 349E-01 
2.380 -. 378 -01 2.385 -. 413E-01 2.390 -. 453E-01 2.395 -. 498E-01 2.400 -. 550E-01 
2.405 -. 613F-01 2.410 -. 692E-01 2.415 -. 7915-01 2.420 -. 9 11 E-01 2.425 -. 105E+30 
2.430 -. 1205 +00 2.435 -. 135E*00 2.440 -. 149E+00 2.445 -. 150+00 2.450 -. 166E+0 
2.455 167E400 2.460 -. 154E+00 2.465 -. 156E+00 2.470 -. 1455*00 2.475 -. 133E+30 
2.460 -. 122E+00 2.45 -,111E+00 2.490 -. 1035+00 2.495 -. 9595-01 2.500 -. 891E-31 
2.505 -. 014E-1L 2.5L0 -. 719E-01 2.515 -. 5987-01 2.520 -. 453E-DL 2.525 -. 288E-31 
2.530 -. 112E-01 2.535 .674E-02 2.540 .244E-01 2.545 .414=-0L 2.550 .579E-)1 
2.555 .738E-OL 2.560 .8?8-01 2.5b5 .1025+00. 2.570 .113-+00 2.575 .119E+30 
2.590 .12UEO00 2.595 .113E*00 2.590 .100c+00 2.595 .813E-01 2.600 .588E-01 
2.t05 .350E-01 2.610 .124:-01 2.615 -. 1195-02 2.620 -. 233=-0L 2.625 -. 365E-01 
2.(30 -. 43F-01 2.635 -. 606E-01 2.640 -. 749E-01 2.645 -. 9155-01 -2.650 -. 110E+30 
2.655 -. 1276+00 2.60 -. 141. 00 2.665 -. 148E+00 2.670 -. 147E+00 2.675 -. 137E+30 
2.680 .118E *)0 2.635 -. 931E-01 2.690 -. 641E-01 2.695 -. 3385-01 2.700 -. 405E-32 
2.705 .244 -01 2.7L0 .51E-01 2.715 78 9E-01 2.720 .107=+00 2.725 .135E+00 
2.730 . 1u3F +00 2.735 .190su0 2.740 .212L+00 2.745 . 227,+00 2.750 .233E+00 
2.755 .229E+00 2.750 .215E*00 2.765 .193E+00 2.770 .Lb5+00 2.775 .134E+30 
2.780 .1031 00 2.78S .727E-01 2.790 .452E-01 2.795 .2095-01 2.00 . 102E-03 

2.305 -. 17 2 -01 Lo .3 10Er-L)L 2 .01 -. 91 L3:: 01 2.8620 - 49 3=-0 L 2. 825 - 525E -j1 
2.830 -. 5 -0L 2.P35 -. 5705-01 2.E90 -. 500;-01 2.895' -. u53 -0L 2.850 -. 7361-3l 
.855 -847 -01 2.9.0 -. 977--01 2.855 -. 111 +00 2.670 -. 123000 2.875 -. 132t+30 

2.880 -. 138L+00 2.835 -140f00 2.8 0 -1L40=+00 2.895 -. 139E+00 2.900 -. 139E+0 2.905 -. 1415+00 2.910 -. 144>000 2.915 -. L50 +00 2.920 -. 155=+00 2.925 -. 160E+00 
?.930 -. 161 00 2.935 -. 158E+00 2.940 -. 152E+00 2.945 -. 1415+00 2.950 -. 127E*0 
2.955 -. 1121. 00 2.960 -. 957E-01 2.955 -. 3165-01 2.970 -. 674E-0L 2.975 -. 543E-01 2.900 -. 4225-01 2.985 .309 -01 2.990 -. 205r-01 2.495 -. 110E-DL 3.000 -. 237E-02 
3.005 *950s-)2 3.00 .L 28E-01 3.015 . 201-01 3.020 .2795-01 3.025 .364E-01 
3.030 .9457E-o1 3.035 .553"-0 3.040 .544D-01 3.045 .7L7-D1 3.050 .7505-01 
3.055 .763E-01 3.00 .721E-01 3.055 .3395-01 3.070 .526E-01 3.075 .400E-01 
3.080 279E-01 3.015 *12E -0 1 3.090 . 127E-01 3.095 .121"-0L 3.100 .171E-31



3.230 .640E-01 3.235 .250"-31 3.240 -. 547-02 3.245 -. 295E-01 3.250 -. 457E-31 
3.255 -. 541E-01 3.260 -. 550E-01 3.265 -. 490E-01 3.270 -. 358E-01 3.275 -. 192E-01 
3-.280 .278E-02 3.285 .281E-01 3.290 .555E-01 3.295 .839E-01 3.300 .112E+00 
3.305 .1391+00 3.310 .165* l 000 3.315 .138+00 . 3.320 .2082+00S 3.325 .225E+30 
3.330 .238E+00 3.335 .243E+00 3.340 .253E+00 3.345 .254E+00 3.350 .251E+00 
3.355 . 2 44E+00 3.360 .233E+00 3.365 .220+00 3.370 .2052+00 3.375 .190E+0 
3.380 .. 176E+00 3.385 . 03P+00 3.390 . 153E+00 3.395 .145+00 3.400 . 139E+30 
3.405 .136E+00 3., ILO .133E+00 3.415 . 130E.+00 3.420 .129E+00 3.425 .127E+30 
3.130 . 126L+!0 3.4A35 .127E+00 3.440 . 1282+00 3.445 .132E+00 3.450 .138E+30 
3.455 . 146E+00 3.460 .154:+00 3.4b5 .161E+00 3.470 .167E+00 3.475 .168E+00 
3.480 .LbbE *00 3.485 .159E00 3.490 .148+00 3.495 .133E+00 3.500 .117E+00 
3.505 . 101u+uo 3.510 .850E-01 3.515 . 733E-01, 3.520 .532:-0L 3.525 .555E-01 
3.530 .499C-01 3.535 .957E-31 3.540 .4265-01 3.545 .4352-01 3.550 .397E-31 
3.555 . 402E-01 3.560 .4252-01 3.565 .4652-01 3.570 .517E-0L 3.575 .577E-31 
3.580 .636E-01 3.535 .691E-01 3.590 . 741E-01 3.595 .790=-DL 3.600 .847E-31 
3.605 .920E-U1. 3.610 .102-+00 3.615 . 113E+00 3.620 .126E+00 3.625 .137E+30 
3.630 .145E+00 3.635 .147E+00 3.6 40 .14tE+00 3.645 .127E+00 3.650 .106E+30 
3.655 .800 -01 3.660 .519E-01 3.655 .245E-01 3.670 -. 114=-03 3.675 -. 21LE-31 
3.630 -. 392E-il 3.685 -. 562E-01 3.690 -. 743E-01 3.695 -. 958E-01 3.700 -. 122E+30 
3.705 -. 152E*00 3.710 -. 155E+00 3.715 -. 218E+00 3.720 -. 248E+00 3.725 -. 272E+00 
3.730 -. 288E200 3.735 -. 296F+00 3.740 -. 295E+00 3.745 -. 256=+00 3.750 -. 271:+30 
3.755 -. 251E+00 3.760 -. 226E+00 3.765 -. 1982+00 3.770 -. 158E+00 3.775 .136E+30 
3.780 -. 104E+00 3.785 -. 731E-01 3.790 -. 448E-01 3.795 -. 2022-01 3.800 .186E-33 
3.805 .164E-01 3.810 .292E-01 3.815 .393E-01 3.820 .474E-01 3.825 .534E-31 
3.830 .565 -01 3.835 .550E-01 3.640 . 473E-01 3.845 .317E-01 3.850 .774E-02 
3.855 -. 235E-01 3.860 -. 597E-01 3.865 -. 972E-01 3.870 -. 132-+00 3.875 -. 160E+30 
3.85U -. 178E +00 3.885 -. 167E+00 3.890 -. 1852+00 3.895 -. 176E+00 3.900 -. 162E+30 
3.905 -. 145:+00 3.910 -. 127E+30 3.915 -. 109E+00 3.920 -. 919=-01 3.925 -. 739E-31 
3.930 -. 51#7E-01 3.935 -. 3412-01 3.940 -. 1212-01 3.945 .z102-01 3.950 .31OE-31 
3.955 .515E-01 3.960 .687E-01 3.955 .8312-01 3.970 .951=-01 3.975 .105E+30 
3.980 .114F+00 3.985 .120E+00 3.990 .125E+00 3.995 .1262+00 4.000 .122E+0O 
4.005 .113F+00 4.010 .979E-01 4.015 .771E-01 4.020 .519E-01 4.025 .241E-01 
4.030 -. 433L-02 4.035 -. 3172-01 4.040 -. 5681-01 4.045 -. 791Z-01 4.050 -. 984E-01 
4.055 - .115E+00 4.060 -. 128.+00 4.065 -. 139E+00 4.070 -. 145*+00 4.075 -. 147E+00 
4.080 -. 143U+00 4.035 -. 134E+00 4.090 -. 115+00 4.095 -. 967E-01 4.100 -. 711E-01 
*.105 -. 427E-01 4.110 -. 131E-01 4.115 .1622-01 4.120 .440E-01 4.125 .694E-3l 

4.130 .915E-01 4.135 .110E+00 4.140 .123E+00 4.145 . 131:+00 4.150 . 132E+30 
4.155 .127L+00 4.160 .116E+00 4.155 .9882-01 4.170 .77bE-01 4.175 .537r-31 
4.180 .287E-01 4.L85 .418E-02 4.190 -. 1865-01 4.195 -. 369E-0L 4.200 -. 5612-01 
4.205 -. 698F-01 4.210 -. 798E-01 4.215 -. 856E-01 4.220 -. 862-01 4.225 -. 824E-)I 
4.23 -. 727E-01 4.235 -. 576E-01 4.240 -. 376'-01 4.245 -. 139E-01 4.250 .121E-5L 
4.255 368E -01 4.260 .543E-01 4.265 .87E-01 4.270 .107E+00 4.275 .122E+00 
4.20 .L31E 00 4.285 .135E+00 4.29) .133E+00 4.295 .124c+00 4.300 .109E+00 
4.305 .885E-01 4. 310 .630E-01 4.315 .343E -01 4.320 . 442:-02 4.325 -. 24oE-1.  
4.330 -. 507E-01 4.335 -. 728E-01 4.340 -. 399=-0l 4.345 -. 102E+00 4.350 -. 110E+00 
4.355 -. 114L +00 4.350 -. 115E+00 4.355 -. LL3E+00 4.370 -. 1082+00 4.375 -. 100E+30 
4.30 -. 8892-01 4.385 -. 7372-01 4.390 -. 548E-01 4.395 -. 329-0 L 4.400 -. 9052-32 
4.405 *152E-01 4.410 .386E-01 4.415 .00E- 01 4.420 .7882-01 4.425 .953E-3L 
4.430 .110 F+00 4.435 .124E+00 4.440 .137E+00 4.445 .151+00 4.450 .165E+:0 
4.455 .178E+00 4.400 .190E+00 4.465 .19 +00 4.470 .202:+00 4.475 .200E+00 
4.40 ,191E+00 4.485 .175E+00 4.490 .152 +00 4.495 .124E+00 4.500 .911E-0L 

.505 .554E-0L 4.510 . 181E-01 4.515 -*194E-01 4.520 -. 5592-01 4.525 -. 903E-D1 
4.530 -. 1222000 4.535 -. 149E+00 4.540 -. 1722+00 4.545 -. 190+00 4.550 -. 202E+30 
4.555 -. 2 to,:00 4.5 0 -. 21 32+00 4.505 -. 212 + 00 4.570 -. 207+00 4.575 -. 201E+00 
4.530 -. 193E+UO .35 -. 14E+00 4.5) -. 174E+00 4.545 -. 151+00 4.600 -. 145E+30 
4.605 -. 123L+00 4.o1o -. 952E-01 4.t15 -. 6012-01 4.620 .179E-01 4.625 .303E-01 
4.630 .624E-01 4 635 .L36+00 4.64 0 188+00 4.645 .236E+00 4.650 .279E+0 
4.655 . 316; f.00 4 .500 .3491000 4.665 .3712+00 4.670 .406E+0' 4.675 .432E+90 
4.680 .458E+00 4.635 . 82E+0 0 4.60 . 503+00 4.695 .519Z+00 4.700 .527E+30 
4.705 .526+,0 4.710 .516E+00 4.715 *49 .0.0 . 4.720 .4732+00 4.725 .445E+0 
4.730 .415F -o0 4.735 .385 +U0 4.740 . 316'+'0 4.745 . 326+00 4.750 .300 0+)0



S.880 -. 315E +00 4.885 -. 307E+00 4.890 -. 290E+00 4.895 -. 204E+00 4.900 -. 2322+00 
4.905 -. 196E+00 4.910 -. 15o+00 4.915 -. 125E+00 4.920 -. 930z-31 4.925 -. 651E-31 
4.930 -. 418E-01 4.935 -. 235E-o1 4.940 -. 104E-01 4.945 -. 2572-02 4.950 -. 388=-33 
4.955 -. 3b2E-02 4.9O0 -. 122E-01 4.955 -. 2s0-O 01 4.970 -. 4422-01 4.975 -. 663E-31 
4.980 -. 915E-01 4.9U5 -. 119E+00 4.990 -. 147E+00 4.995 -. 177:+00 5.000 -. 205E+00 
5.005 -. 233-+00 5.010 -. 257E+00 5.015 -. 277E+00 5.020 -. 292E+00 5.025 -. 300E+30 
5.030 -. 302E+00 5.035 -. 297E+00 5.040 -. 287E+00 5.045 -. 273z+00 5.050 -. 257E+30 
5.055 -. 2401E+0 5.050 -. 224E+00 5.055 -. 210E+00 5.070 -. 1982+00 5.075 -. 188E+30 
5.080 -. 1792+00 5.065 -. 171E+00 5.090 -. 163E+00 5.095 -. 155E+00 5.100 -. 148E30 
5.105 -. 142E+00 5.110 -. 137E+00 5.115 -. 133:+00 5.120 -. 130=401) 5.125 -. 130E+)0 
5.130 -. 130E+00 5.135 -. 132E+00 5.140 -. 136E+00 5.145 -. 141=+00 5.150 -. 147E+30 
5.155 -. 154E +00 5. 160 -. 2E+00 5.165 -. 169E+00 5.170 -. 176+00 5.175 -. 180E+00 
5. 180 -. 182E+0 5.105 -. L81E+30 5.190 -. 179E+00 5.19 -. 176E+00 5.200 -. 172E+0 
5.205 -*168E+00 5.210 -. 155E+00 5.?15 -. 1b3E+00 5.220 -. 150E00 5.225 -. 157E+30 
5.230 -. 152E3+00 5.235 -. 146E+00 5.240 -. 137-+00 5.245 -. 1282+00 5.250 -. 118E+)0 
5.255 -. 109E+00. 5.260 -. 101E+00 5.265 -. 950E-01 5.270 -. 911E-01 5.275 -. 888E-J1 
5.20 -. 879E-UL 5.235 -. 878E-01 5.290 -. 184E-01 5.295 -. 897E-01 5.300 -. 919E-31 
5.305 -. 948E-01 5.310 -. 982E-31 5.315 -. 102E+00 5.320 -. 1042+00 5.325 -. 104E+30 
5.330 -. 101E+00 5.335 -. 940E-01 5.340 -. 8311-01 5.345 -. 686E-01 5.350 -. 512E-01 
5.355 -. 319 -01 5.350 -. 115E-01 5.355 .928E-02 5.370 .302-01 5.375 .509E-31 
5.330 .714-0 1 5. 315 .909E-01 5.390 .109E+00 5.395 .123E+00 5.400 .133E+30 
5.405 .136F+00 5.410 .133E+00 5.415 .123E+00 5.420 .107E+00 5.425 .878E-31 
5.430 .672E-01 5.435 .481E-01 5.440 .3302-01 5.445 .235E-01 5.450 .203E-JL 
5.9155 .230 -j1 5.400 .306E-01 5.455 .413:-01 5.470 .5342-01 5.475 .699-01 
5.480 . 744 -)1 5.415 .803E-01 5.490 . 819E-01 5.495 . 786E-01 5.500 .703E-31 
5.505 . 573E -1 5.510 .408:-01 5.515 .22LE-01 5.520 .3042-02 5.525 -. 147E-91 
5..530 -. 296E- 1 5.535 -. 408E-01 5.540 -. 486 -01 5.545 -. 5392-01 5.550 -. 587E-31 
5.555 -. 654E-01 5.5(0 -. 752E-01 5.5b5 -. 9208-01 5.570 -. 116 +00 5.575 -. 146E+30 
5.580 -. 180E+00 5.585 -. 217E+00 5.590 -. 2532+00 5.595 -. 286E+00 5.600 -. 313E+30 
5.605 -. 334E+00 5.610 -. 346:+00 5.615 -. 352E400 5.620 -. 351E+00 5.625 -. 346E+00 
5.630 -. 338L+00 5.635 -. 330E+00 5.640 -. 322E+00 5.645 -. 316:+00 5.650 -. 311E+00 
5. 55 -. 308L+00 5.650 -. 306E+00 5.bb5 -304E+00 5.670 -. 300:+00 5.675 -. 294E+30 
5. 0 -.tio 285E0O 5.635 -. 274E+00 5.690 -. 262E+DO 5.695 -. 249E+00 5.700 -. 237E+00 
5.705 -. 228t+00 5.710 -. 220E+00 5.715 -. 215E+00 5.720 -. 210+00 5.725 -. 203E+00 
5.730 -. 194Eo00 5.735 -. 182E+00 5.740 -. 156E+00 5.745 -. 147e+00 5.750 -. 126E+30 
5.755 -. 1061 +J0 5.700 -. 876E-01 5.755 -. 72f=-01 5.770 -. 6092-01 5.775 -. 517E-31 
5.780 -. 432I-J1 5.705 -. 332E-01 5.790 -. 197E-01 5.795 -. 1052-02 5.800 .235E-31 
5.605 . 534E-01 5.410 .873E-01 5.615 .123E+00 5.820 .1582+00 5.825 .189E+30 
5.830 .215E +00 5.835 .234E+00 5.840 .244E+00 5.845 . 246+00 5.850 .242E+30 
5.855 .231EL+00 5.850 .217,+00 5.865 .202E+00 5.870 .1892+00 5.875 .178E+00 
5.880 .171E+00 5.685 .170E+00 5.890 . 1732+00 5.895 .179E+00 5.900 .188E+00 
5.905 .196E+00 5.910 .204E+00 5.915 . 209E+00 5.920 .2122+00 5.925 .212E+30 
5.930 .211E+00 5.935 .210E+00 5.940 . 2102+00 5.945 .211=+00 5.950 .213E+30 
5.955 .216E+00 5.950 .219E+30 5.955 .2222+00 5.970 .2232+00 5.975 .2222+30 
5.960 .220E +00 5.935 .216E+00 5.990 .212F+00 5.995 . 2092+00 6.000 .207+30 
f.005 .207E3+00 6.010 .210E+00 6.015 .2L6E+00 6.020 .226;+00 6.025 .240E+00 

: 6.030 .256E+00 6.035 .273E+00 6.040 .289F+00 6.045 .3012+00 6.050 .307E+30 
.055 .3052 #0) 6.060 .2922+00 6.055 .2592+00 6.070 .2365+00 6.075 .194E+30 

6.000 148E+30 6.045 .991E-31 6.090 . 5222-01 6.095 .9B5=-32 6.100 -. 261E-ol 
6.105 -. 548E.-01 6.110 -. 762E-01 6.115 -. 914E-0 1 6.120 -. 1022+00 6.125 -. 109E+3.0 
.130 -. 114E +J0 6.135 -. 119E+00 6.190 -. 1242+00 6.145 -. 131E+00 6.150 -. 140E+)0 
6.155 -. 152L+00 6. 160 -. 172+00 6. 1!5 -. 115f+00 6.170 -. 20b2+00 6.175 -. 227E+Z0 

*18 0 4 -. 249E+00 6.1f5 -. 259E+00 6.190 -. 2052+00 6.195 -. 2965+00 6.200 -. 301E+30 
(.205 -. 2990:)00 6.210 -. 2917 +00 6.215 -. 2756+00 6.220 -. 254+00 6.225 -. 229E+00 
6.230 -. 20010 0.0 6.235 - .70 00 7.240 -. 139E+00 6.245 -. 109 +30 6.250 -. 8182-31 
6.255 -. 578E-01 o. 20 38 5E-01 6.265 -. 2512-01 6.270 -. 162 -01 6.275 -. 183E-D 
5.200 -*254F -01 6.205 -. 39E-01 6.290 -. 5652-01 6.295 -. 824E-01 6.300 -. 1092+30 
6.305 -. 137E+30 6. 3 L0 -184 +00 6.315 -. 188E+00 6.320 -. 208:+00 6.325 -. 2232+DO 
6* 330 -. 2332+00 6.335 .238 +00 5.340 -. 2324+00 6.345 -. 236Z+00 6.350 -. 233E+30 
6.355 -. 229F +00 6.350 -. 228 +00 6.3t-5 -. 222+fj00 6.370 -. 231E+00 6.375 -. 236+302 
6.380 -. 241+0 6. 315 -. E4+0 6.390 -. 253E1+00 6.395 -. 2565+00 6.400 -. 257E+)0 
6.405 -. 253F.+00 6. 4LO -. 245E+00 6.415 -230 +00 6.420 -. 209E+0) 6.425 -. 180E+30



6.530 .256E +30 6.535 .234E+00 6.540 213E+00 6.545 .193=+00 6.550 .175E+20 
6.555 . 161E+00 6.560 .149+00 6.555 .1392400 6.570 .129E+00 6.575 .120E+0 
6.580 .110E+00 6.585 .99tE-01 6.590 .884E-01., 6.595 .769E-01 6.600 .658E-01 
6.605 .554-i1 6.610 .461c-01 6.615 .380E-01 6.620 .309E-01 6.625 .247E-01 
6.530 . 190E -01 6.635 .135E-01 6.640 .801E-02 6.645 .262E-02 6.b50 -. 254E-02 
6.655 -. 714E-02 6.660 -. 1.08E-01 6.665 -. 133E-01 6.670 -. 142E-01 6.675 -. 134E-31 
6.680 -. 111E -1 6.635 -. 744E-D2 6.690 -. 260E-02 6.695 .314=-02 6.700 .968E-02 6. 705 171E-01 6.710 .256E-01 6.715 . 356E-01 . 6.720 .474-01 6.725 .613E-31 
6.730 .77t E-1 6.735 .942E-01 6.740 . 112E+00 6.745 .1282+00 6.750 .141E+00 
6.755 *151[F+00 6.750 .156E+00 6.7b5 .155=+00 6.770 .149=+00 6.775 .140E+30 
(3.700 .129E+00 6.735 .119E+00 .6.790 .110E+00 6.795 .136=+00 6.800 .1062+000 
6.805 .1111+00 6.810 .120P+00 6.815 .132E+00 6.820 .1462+00 6.825 .160E+20 
6.830 .172E+00 6.835 .180+00 6.840 .184E+00 6.845 .183=+00 6.850 .177E+20 
6.855 .168E+00 6.860 .1582+00 6.865 .148E+00 6.870 .142E+00 6.875 .139E+00 
6.680 .144E+00 6.835 .154E+00 6.890 . 171E+00 6.895 . 193E+00 6.900 .2172+00 
6.905 .241E+300 6.910 .254+00 6.915 .282+00 6.920 . 296=+00 6.925 .305E+20 
6.930 .309 +00 6.935 .309E+00 6.940 .308E+00 6.945 .305 +00 6.950 .302E+0 
o.955 .2981 +00 6.960 .295F+00 6.965 .291E+00 6.970 . .285E+00 6.975 .276E+20 
6.980 .265E+00 6.915 .249E+00 6.990 . 230E+00 6.995 .206E.+00 7.000 .178E+20 
7.005 .18E-5+0 7.010 .116u+00 7.015 .836E-01 7.020 .5182-01 7.025 .218E-01 
7.030 -. 588U-02 7.035 -. 31ZE-D1 7.040 -. 545E-01 7.045 -. 766E-01 7.050 -. 985E-01 
7.055 -. 121E+00 7.060 -. 144E+00 7.Db5 -. 157E+00 7.070 -. 190+00 7.075 -. 211E+0 
7.060 -. 228E+00 7.085 -. 240E+0 7.090 -. 2452+00 7.095 -. 242=+00 7.100 -. 234E+00 
7.105 -. 219E+00 7.110 -. 200E+00 7.115 -. 178E+00 7.120 -. 155E+00 7.125 -. 131L+J0 
7.130 -. 108E +00 7. L35 -. 858E-01 7.140 -. 6442-01 7.145 -. 4412-01 7.150 .2510 I 
7.155 -. 733--:)2 7.150 .909E-02 7.155 . 242E-01 7.170 .383=-01 7.175 .514E-31 
7.180 .639E-01 7.185 .756E-01 7.190 .864E-01 7.195 . 957E-01 7.200 .103E+00 
7.205 .107E+00 7.210 .108E+00 7.215 .106E+00 7.220 . 100=+00 7.225 .919E-01 
7.230 . 826-01 7.235 .734E-01 7.240 .657E-01 7.245 .6 03E-0 1 7.250 .574E-01 
7.255 . 5f9E-01 7.260 .583E-01 7.265 .609E-01 7.270 b41E-01 7.275 .676E-01 
7.260 .714E-01 7.235 .756E-01 7.290 .807E-01 7.295 .858E-01 7.300 .939E-01 
7.3105 .1 02+ 7.310 11)2+00 7.315 . 117+00. 7.320 .1222+00 7.325 .124E+30 
7*330 .124E+00 7.335 .1192+00 7.340 .L L1E+00 . 7.345 .976E-01 . 7.350 .809E-j1 
7.355 .606E-01 7.310 . 371E-01 7.365 . 108E-U1 7.370 -. 179E-01 7.375 -. 482E-21 
7.380 -,7962-01 7.385 -. 112E+30 7.390 -. 1432+00 7.395 -. 174+00 7.400 -. 203;+20 
7.405 -. 230+00 7.410 -. 254E+00 7.415 -. 273E+00 7.420 -. 287=+00 7.425 -. 295E+30 
7.430 -. 296L+00 7.435 -. 269E+00 7.440 -. 274E+00 7.4q5 -. 2522+00 7.450 -. 223E+30 
7.455 -. 188E +00 7.460 -. 148+00 7.455 -. 1042+00 7.470 -. 5882-01 7.475 -. 127E-21 
7.400 .328E-iL 7.485 .750E-01 7.490 .116E+00 7.495 .150E+00 7.500 .178E+00 
7.505 198>+0 7.510 .210E+30 7.515 . 2142+00 7.520 . 210:+00 7.525 .199E+)0 
7.530 .183F +00 . 7.535 .162E+00 7.540 .139=+00 7.545 . 1132+00 7.550 .847E-01 
7.555 .542E-01 7.560 .2102-01 7.555 -. 1482-01 7.570 -. 529E-01 7.575 -. 924E-31 
7.580 -. 132L*00 7.535 -. 170E+00 7.590 -. 204E+00 7.595 -. 2332+00 7.600 -. 256E+0 
7.605 2721+90 7.610 -. 281E+30 7.615 -. 2842+00 7.620 -. 280=+00 7.625 -. 270E+00 
7.630 -. 255.+00 7.6335 -. 235E-00. 7.640 .212E+00 7.645 -. 1862+00 7.650 -. 158E+00 
7.t55 -. 12 9 L00 7.660 -. 994s-01 7.665 -. 707E-D1 7.b70 -. 433L-01 7.675 -. 176E-31 
7.6tio .627E-02 7.635 .279E-01 7.690 .47E-01 7.695 .6332-01 7.700 .764E-21 
7.705 .859E-01 7.710 .919E-01 7.715 .946P-01 7.720 .949E-01 7.725 .936E-01 
7.730 .920E-01 7.735 .907c-01 7.740 902E-01 7.745 .903E-01 7.750 .898E-31 
7.755 .874E-01 7.760 . 13E-01 7.765 .701E-01 7.770 .5312-01 7.775 .305E-0.L 
7.780 .330E-02 7.785 -. 25-Cl 7.790 -. 564E-01 7.795 -. 839-01 7.800 -. 107E+00 
7.805 -. 125E+00 7.810 -. 13CE+00 7.615 -. 141+00 7.820 -. 141E+00 7.825 -. 138E+0 
7.830 132 +00 7.635 -. 125E+oO 7.840 -. 119 +00 7.845 -. 113:+00 7.850 -. 108E+)0 
7.855 .105 +0o 7.1160 -. 1022+00 7.855 -. 992E-01 7.870 -. 953E-01 7.875 -. 922E-1 
7.80 -. 8611-01 7. ;135 -. 77qE-31 7.890 -*659 -01 7.895 -. 517E -01 7.900 -. 353E-31 
7.905 1781--01 7.910 -. 379-03 7.915 .L54E 01 7.920 .261 -0L 7.925 .366E-01 
7.930 .401E-01 7.935 .3)31=-1 7.940 304E- 01 7.945 .172- 01 7.950 -. 1322-02 
7.955 -. 247-01 7.9 0 -. 526E-01 7.965 -. 843E01 7.9710 -. 119 +00 7.975 -. 156E+00 
7.930 -. 194i fu0 7.935 -. 232E*00 7.990 -. 2)8' +00 7.995 -. 300 +00 8.000 -. 329E+30 
8.005 .3 51 L +.00 8.0 -. 37 .00 .015 -. 3 7E +00 8.020 -. 377 +00 8.025 -. 372E+00 
8.030 - 31 *.015 -. 343300 2.090 -. 3 +80 8.045 -. 300 +00 8.050 -. 276E+00 
8.055 .253 L +:0 8,060 -. 232E+00 *55 -. 213 0 8.070 -. 146 +D3 8.075 -. 179E+30



8.180 .690E-01 8.185 .652E-01 8.190 .628E-01 8.195 .622E-01 8.200 .633E-01.  
8205 .b56E-01 8.210 .684E-01 8.215 .704=-01 8.220 . 7092-01 8.225 .691E-01 
8.230 .649E-01 8.235 .583E-D1 8.240 .501E-01 . 8.245 .409E-011 8.250 .315E-01 

.255 .221E-01 8. 260 .13 1E-01 8.2P5 . 408E-02 8.270 -. 533=-02 8.275 -. 157E-D1 
8.280 -. 273E-31 8.285 -. 405E-01 8.290 -. 551E-01 8.295 -. 707=-01 8.300 -. 867E-01 
8.305 -. 102E+00 8.310 -. 11L7E+00 8 315 -. 129;+00 8.320 -. 139E+00 8.325 -. 147E+00 
8.330 -. 152E+00 8.335 -. 154E+00 8.340 -. 1542+00 8.345 -. 151;+00 8.350 -. 145E+0 
8.355 -. 137E*00 8.350 -. 126+00 8.365 -. 112E+00 8.370 -. 952=-01L 8.375 -. 758E-01 
8.380 -. 543E-01 8.385 -. 314E-01 8.390 -. 828=-02 8.395 . 139E-01 8.400 .338E-DI 
8.405 .507E-01 8.410 .63bE-01 8.415 .726E-01 8.420 .777Z-01 8.425 .794E-3L 
8.430 .786E-01 8.435 .761E-01 8.440 .7250-01 8.445 .683E-0L 8.450 .641E-31 
8.455 .601E-0 8. 460 .556E-01 8.465 .539=-01 8.470 .524=-01 8.475 .524E-31 
8.430 .539E-01 8.435 ,556E-01 8.490 .600E-01 8.495 .632E-0L 8.500 .653E-3L 
8.505 .656E-01 8.510 .637E-01 8.515 .5990-01 8.520 . 553=-01 8.525 .513E-)1 
3.530 .497E-DLI f.535 .523-01 8.540 .549-01 8.545 . 729=-01 8.550 .905-) 1 
8.555 Li LE +00, 8. 56 .133E30 8.555 .154E+00 8.570 .171=+00 8.575 .185E+D0 

*580 .193E +00 8.585 .197E+00 8.590 . 197E+00 8.595 . 194E+00 8.600 .189E+30 
8.605 .182E+00 8.610 .174E+30 8.615 .1S40+00 8.620 . 153:+00 8.625 .139E+)0 
8.630 .123F+00 6.635 .104E+00 8.640 . 836E-01 8.645 .615E-0L 8.650 .386E-)L 
8.655 . 157E-01 8.o0o -. 633E-02 . 8.6b5 -. 270E-01 8.670 -. 451-01 .8.675 -. 635-31 
8*6 -. 796E -01 8.635 -. 951E-01 8.690 -. 111E+00 8.695 -. 127E+00 8.700 -. 145E+)0 
8.705 -. 165E0 '00 8.710 -. 186E+0 8.715 -. 208E+00 8.720 -. 228E+00 8.725 -. 245E+00 
8.730 -. 28E+00 8.735 -. Z54Ef00 8.740 -. 265E+00 8.745 -. 260E+00 8.750 -. 250E+00 
8.755 -. 236:+00 8.760 -. 221E+00 8.765 -. 206E+00 8.770 -. 190:+00 8.775 -. 174E+00 
8.780 -. 156E#30 8.735 -. 136E+00 8.790 -. 111E+00 8.795 -. 805=-01 8.800 -. 440E-DL 
8.805 -. 194E-02 8.810 .443E-01 8.815 .929E-01 8.820 .141=+00 8.825 .187E+30 
8.30 .229+00 8.835 .264E+00 8.840 .292+00 8.845 .311=+00 8.850 .323E+00 
8.855 .327E+00 8.60 .324E+00 8.865 .317E+00 8.870 .306 +00 8.875 .293E+DO 
8.880 .281E+00 8.885 .269E+00 8.890 .258E+00 8.895 .248E+00 8.900 .239E+30 
8.905 .229E+00 8.910 .217E#00 8.915 .203E+00 8.920 .156=+00 8.925 .167E+0 
8*930 .148E+00 8.935 .130E+00 8.940 .114E+00 8.945 .101 +00 8.950 .927E-01L 
8.955 .882E-01 8.960 .U72E-01 8.965 .885E-01 8.970 .912E-01 8.975 .943E-31 
8.980 .973E-11 8.985 .998E-01 8.990 .102E+00 8.995 .103E+00 9.000 .104E+30 
9.005 . 103E+00 9.010 .102E+00 9.015 .982E-01 9.020 .928E-01 9.025 .8520-01 
9.030 . 754E-01 9.035 .637E-01 9.040. .503E-01 9.045 .358E-01 9.050 .202E-DI 
9.055 .4080-02 9.060 -. 125E-01 9.065 -. 2912-01 9.070 -. 452=-011 9.075 -. 601E- I 
9.080 -. 731E-)1 9.085 -. 835E-01 9.090 -. 905E-D1 9.095 -. 940=-01 9.100 -. 941E-31 
9.105 -. 914E-01 9.110 -. 855E-01 9.115 -. 802E-01 9.120 -. 7342-01 9.125 -. 662E-DI.  
9.130 -. 587E-01 9.135 -. 505E-01 9.140 -. 411.2-01 9.145 -. 300E-01 9.150 -. 167E-31 
9.155 -. 107E-02 9.160 .156E-01 9.165 .357E-01 9.170 .554=-01 9.175 .745E-01 
9.1.0 .918E-01 9.185 .106E+00 9.190 .115E+00 9.195 .119=+00 9.200 .116E+00 
9.205 106E +00 9.210 .867E-01 9.215 .559E-01 9.220 .391E-01 9.225 .102E-I 
9.230 -. 183E-01 9.235 -. 49 32-01 9.240 -. 662=-01 9.245 -. 8322-01 9.250 -. 954E-i 
9.255 -. 1040-00 9.2u0 -. 109E+00 9.265 -. 114E+00 9.270 -. 118E+00 . 9.275 -. 124E+30 
9.280 -. 131E0:0 9.215 -. 139E030 9.290 -. L.470+00 9.295 -. 155+00 9.300 -. 161:E+0 
9.305 -. 166L+00 9.310 -. 168E+00 9.315 -. 1670+00 9.320 -. 152:+00 9.325 -. 151E+00 
9.330 -. 135E+00 9.335 -. 1120+00 9.340 -. 826E-01 9.345 -. 475E-01 9.350 -. 763E-02 
9.355 .354E-01 9.350 .7961-01 9.365 .123E+00 9.370 .153E+00 9.375 .199E+30 
9.330 .230E+00 9.385 .253+0 9.390 .2b9E+00 9.35 .276+00 9.400 .274E+)0 
9.405 .264L0:0 9.410 .244E+DO 9.415 .21E+700 9.420 . 185r+00 9.425 .151E+0.0 
9.430 .1.17.+00 9.435 .887E-01 9.440 .3 3-0 1 9.445 .500-01 9.450 .587E-31.  
9.455 .697E-0L 9.460 .8920-01 9.4t5 . 114E+00 9.470 . 142i+00 9.475 .159E+0 
9.490 . 193E+00 9.495 .212+00 9.490 .226E+00 9.495 . 232E400 9.500 .233E+30 
9.505 .227E+00 0.510 .217E*30 9.515 . 20L.+00 9.520 . 132=+30 9.525 .159+30 
9.530 .1341+00 9.535 .G+O 9.540 . 771.E-01 9.545 . 454-01 9.550 .112E-01 
4.555 -. 258-01 9. 56) -. 52-01 9.555 -. 100+00 9.570 -. 145E+00 9.575 .180E+0 
9.580 -. 20t *00 9.585 -. 2 260+00 9.590 -. 230E+00 9.595 -. 219E00 . .600 -. 194E+0 
9.605 -. 15U0 +00 9.610 -. 1132+00 4.615 -. 6470-01 9.620 -. 151--01 9.625 .284E-L 
9.630 *659F-01 '4.635 .9i5)-01 9.640 3.13E00 9.645 . 121.+00 9.650 .119E+0 
S 9.655 1 .L E+00 9.t . 8340-01 0.655 .514;-01 9.,70 .1132-01 9.675 -. 351E-01 
4.630 -. 653L-"1 I 137E+00 9fi -. f18600 9.695 -. 232+00 9.700 -. 272E+)0



9.830 . 108E+00 9.835 .110E+00 9.840 . 105E+00 9.845 .#945 -01 9.850 793E- L 
9.855 .604E-0L 9.860 .387E-01 9.865 . 152E-01 9.870 -. 852=-02 9.875 -. 314E-1 
9.880 -. 515E-01 9.385 -. 674E-01 9.890 -. 782E-01 9.895 -. 836E-01 9.900 -. 845E-01 
9.905 -. 825E-01 9.90 -. 796E-01 9.915 -. 778a-01 9.920 -. 787=-01 9.925 -. 829E-21 S9.930 -. 898E-01 9.935 -. 984Z-01 9.940 -. 107E+00 9.945 -. 116Z+00 9.950 -. 124500 
9.955 -. 131,+00 9.960 -. 140E+00 9.965 -. 151E+00 9.970 -. 156E+00 9.975 -. 184E+30 
9.980 -. 204E+00 9.985 -. 2Z3E+00 9.990 -. 237E+00 9.995 -. 244E+00 10.000 -. 240E+00 

10.005 .226E o .0.  

o 0 

O1



SPECTRA FOR THE PRECEDING TIME HISTORY WILL BE 
CALCULATED AT THE FOLLOWING FREQUENCIES (IN CPS) 

.3000 .4000 .7000 1.0030 1.5000 1.7000 2.0000 2.5030 3.0000 3.5000 

4.0000 4 .5000 5.0000 5.5000 6.0000 6.5000 7.0000 7.5000 8.0000 .9.0003 

10.0000 12.0000 15.0000 20.0000 . 25.0000 30.0000 

0 

00 

VO



FRC-OUE14CY PERIOD ABSOLUJTE PSEUDO TIME ArT 
(CPS) I SECS) ACCELERATION VELOCITY A A XIMU I 

.30) 3. 333 .2653E+00 .1408E+00 .*9080E+01 

410J 2.500 .391.3E*00 . 149 7E + 00 .1083E.+02 .70D 1.4.29 .6541E+00 . 1487E-+00 .634.5E+01 
1.00) 1.000 .1.867E+00 .774.6E-01 .5Z30F+OI o1.500 .667 .1704.E+01 1807E+00 .6315,E'01 
1.10)* .588 .1607EFOI .1501.E+D0 .6575E+01 
2.00.) .500 .1271.E+0i . 10i14E+00 .9320E+01 
2.50) .'400 . 1752E+01 .*III6E+00 .5995E+01 
3.:0 0) .333 .1731E.01 .9185E-01 .3955E+01 
3.500 .286 . 1524.E+01 .6932E-01 .4.940E+01 
4 000O . Z50 . 1552E +01 .7367E-01 .7930E+01 
4 .5 0 3 . 222 .2099E+01 .74.25E-01 .6550E+01 
5.001 .200 .2059E+01 .6553E-01 .8070E.0I.  
5.509 .182 .1876E+01 .51.30E-01 .8035E+01 
67 .000 . 167 .2068E.+01 .54641E-01 .4.690E+01.  
6.50) .154 . 1816SEOl .4520E-Dl .44'70E40L 
7.00) .143 .11.91.Ft0 .3397E-DI .9765E+01 
7: 5 00 .133 .161.51>0 .31.92E-J1 .9150E+01 
8.001) .125 .14.22E+01 .2829E-01 .9740E+01 
9.00) .1II1 .11li2 E+0 1 .2090E-01 .6515E.Oi.  

10.000 .100o .102SEf01 .1637E-01 .61.90E+01 
12.0011 .083 .6793E+00 .9016E-02 .6215E+01 
15.00) .0-57 .6052E+00 .61121E-02 .4.720E+01 
20.00) .050 .5755E+00 .4.580E-02 *.710E+01 
25.001 .0410 .51.,1E.00 .34.77E-02 .4705E+01 (30.003 .033 .53801>00 .2854.E-02 tt.700E+1) 

C MkXIMUli ABSOLUTE SPECTRAL ACCELERATION a0u99E'+01 
Ar FREQUENCY (CPS) .1.500E*01



NORMAL[1EO PUIT OF RESPONISE SPECTR~A ...  

DAMP I'JG ~IAXI mum AT PLOT 
V AL UE VALJE FkEUUENCY SYMBOL 

.2000E-0.l .2049E +2L .4 5.) F.+0l 11 

NORIIALIZE) ABSOLUTE ACCELERATION 
FREQNCY 0.0 0.25i 0.5 0.75 1.0 FREUNCY 

CPS XXXXXXXXXXXXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXKXXXKXXXXXXXKXXXXXXXXXXXiXXKXXXXX XKXXXKKXKXXXK (P s 
K.x 

K I K 

1.500 x I X 1.500 

('x x 

3.500 X X 3. 500 

K 1K 

x 1 
6.000 X L K 6.00) 

K x 

I x 

9.000 K IX 9.000 
x x 

1500 K X. 25.00:) 

FRF2NCY 0.0 .).5 .5 017 5 1.0 FREU14:



INPUT TIME HISTORY CONTROL 

TIME HISTORY NUMBER 
NJMBER OF TIME PUINTS NTP 2001 
14PUT CODE INPT 1 1 
TIME STEP DEL .0050 
ACCELERATION SCALE FACTOR SFIR 1.0000 

COMPUTATUIN AND OUTPUT CONTROL 

INPJT HISTORY INTEGRATION CODE INTR 0 
SPECTRUI COMPJTATION COJES ISPC I 

I)UR 0 
SPECTRUi OUTPUT CODE I OUT 3 
NJMBER OF FREIUENCY POINTS 4FP 2 
NJ43ER IF DAMPINGS NUP I 
FREQUENCY SCALE TYPE CODE IFSC 2 
L3WEST FREQUENCY IN CPS WL .3000 
HIGHEST FREQUENCY IN CPS W2 30.0000 
TIME STEP TO PERIOD RATIO DELP .2000 

FIELD LENGTH REQUIREMENTS 
(IN OCTAL) 

PRUGRAM LENGTH 040437 
BLANK COMMON RFUUIRED 007647 
FIELD LENGTH REUDIRED 050306 

FORMAT IF INPJT TIME HISTORY IS 

I 01 FI



T IIE ACCEL TIlE AZCEL TIME ACCEL TIME ACCEL TIME ACCEL 

*005 .80t2-01 .010 .bl3E-01 .015 .383E-01 .020 .118E-31 .025 -. 168E-31 
.030 -. 450E-01 .035 -. 703=-01 .040 -.9U4E-01 .045 -.104 +00 .050 -. 111E+30 
.055 -.114E+90 .060 -.1132+00 .065 -. 114E+00 .070 -.116=+00 .075 -. 123E+00 
.000 -. 1332+00 .035 -. 145E+00 .090 -. 157E+00 .095 -.168+00 .100 -. 175E+00 
.105 -. 1772+00 .*10 -. 176E+30 .115 -. 172E+O0 .120 -. 1568+00 .125 -. 166E+30 
*130 -. 17E +00 .135 -. 173i+,0 . 140 -. 182S+00 .145 -. 1952+00 .150 -. 209E+O0 
.155 -. 224E+00 .LO -. 236E+00 .155 -. 246E+00 .170 -. 252E+00 .175 -. 253E+30 
* 180 -. 251E+00 185 -. 245E+00 .190 -. 236E+00 .195 -.2272+00 .200 -. 217E+00 
.205 -. 2081+00 .210 -. L99E+00 .215 -. 191E+00 .220 -. 1347+00 .225 -. 176E+30 
.230 -. 166E+00 .235 -. 155z+00 .240 -. 142E+DO .24 -. 127z+00 .250 -. 112E*30 
*255 -. 956E-01 .260 -. 603E-01 .255 -.664E-01 .270 -. 5442-01 .275 -. 442E-01 
.280 -. 353E-0L .235 -. 270E-01 .290 -. 187E-01 .295 -. 947E-02 .300 .964E-)3 
.305 .L28E-0L. .310 .259E-01 .315 .400E-01 .320 .5462-0L .325 .692E-01 
.330 .834i-01 .335 .970E-01 .340 .110E+00 .345 .122E+00 .350 .133E+00 
.355 .1431:+00 .3f0 .152E+00 .365 .161E+00 .370 .170=+00 .375 .179E+30 
.330 .188E+0 .385 .196E+00 .390 .204E+00 .395 .210E+00 .400 .216E*00 
*405 .219L+00 .410 .220E+00 .415 .220=+00 .420 .217E+00 .425 .212E+J0 
.430 .206E+00 .435 .197E+00 .440 .187=+00 .445 .1772+00. .450 .166E+30 
.455 .157E+00 .460 .1502+00 .465 .147E+00 .470 .147=+00 .475 .152E+90 
.460 *158E+00 .485 .164E+00 .490 .169E+00 .495 .1592*00 .500 .164E+00 
.505 .153E+90 .5[0 .138E+00 .515 .1202+0 .520 .103z+00 .525 .889E-31 
*530 .785E-01 .535 .72 1E-01 .540 .684E-01 .545 .650=-0L .550 .593E-01 
* 555 .49[E-oL .560 .3362-01 .565 .132E-01 .570 -. 103t-01 .575 -. 344E-91 
.580 -. 567E-01 .545 -. 755E-31 .590 -. 905E-01 .595 -. 1022+00 .600 -. 112E+DO 
.605 -. 121 *+00 .610 -. 130E+00 .615 -. 140E+00 .620 -. 1482+00 .625 -. 153E+0 
.630 -. 153E+00 .635 -. 149E+00 .640 -. 1402+00 .645 -. 129E+00 .650 -. 120E+00 
.655 -. 116E+00 .660 -. 118E+00 .665 -. 1272+00 .670 -. 142E+00 .675 -. 158E+30 
.680 -. 172E+00 .685 -. 179E+00 .690 -. [78E+0 .695 -. 159E+00 .700 -. 155E+30 
.705 -. 141F+00 .710 -. 131E*00 .715 -. 129E+00 .720 -. 138E+00 .725 -. 155E+00 
.730 -. 177E+00 .735 -. 198E+00 .740 -. 213E+00 .745 -. 219E+00 .750 -. 213E+00 
.755 -. 197EC*00 .760 -. 176+00 .755 -. 154E+00 .770 -. 136=+00 .775 -. 127E+00 
.780 -. 127E*00 . 785 -. 135E+00 .790 -. 146E+00 .795 -. 157=+00 .800 -. 1b3E+00 
.805 -. 160E+00 .810 -. 148E+00 .815 -. 126+00 .820 -. 97L- 01 .825 -. 659E-91 
.830 -. 35LE-01 .835 -. 103E-01 .840 .846=-02 .845 .197-01 .850 .240E-31 
.855 .229E-0L .160 .187E-01 .665 .138E-01 .870 .105C-01 .875 .106E-91 
.880 .152E-01 .385 .244E-01 .890 .3752-01 .895 .526E-01 .900 .676E-31 
.905 .799E-01 .910 .870z-01 .915 .875E-01 .920 .810 -01 .925 .684E-31 
.930 .521E-01 .935 .352E-91 .940 .2102-01 .945 .123=-01 .950 .109Z-31 
.955 .169E-01 .950 .2915-91 .955 .450 -01 .970 .619= 01 .975 .7682-31 
*9.0 .879E-01 .985 .942E-01 .990 .9602-01 .995 .945-0 L 1.000 .914E-31 

1.005 .882F-01 1.010 .865E-31 1.015 .853-01 1.020 .857E-01 1.025 .064E-01 
1.030 .865E-01 1.035 .851E-01 1.040 . 8192-01 1.045 .757-09L 1.050 .700E-31 
1.055 .623E-01 1.060 .5402-01 1.0t5 .455z-01 1.070 .359z-01 1.075 .283E-31 
1.080 .197L-01 1.085 .11IE-01 1.090 .303E-02 1.095 -. 403=-02 1.100 -. 934E-02 
1.105 -. 123L-01 1.110 -. 124E-91 1.115 -. q36E-02 1.120 -. 520 -0? 1.125 .515E-03 
1.130 .594E-92 1.135 .971=-02 1.140 .1072-01 1.145 .843=-02 1.150 .289E-32 
1.155 -. 516E-02 1.Lt0 -. 1452-01 1.165 -. 237E-01 1.170 -. 315 -01 1.175 -. 368E-31 
L.180 -. 395F-ut 1.15 -. 397E-01 1.190 -. 3352-01 1.195 -. 37UE-01 1.200 -. 364E-31 
1.205 -. 376E-0L 1.210 -. 409E-31 1.215 -. 461-01 L.220 -. 521=-01 1.225 -. 580E-01 
1.230 -. 612-01 L.235 -. 644 -01 L.240 -. 6355-01 1.245 -. b601-l 01 1.250 -. 548E-01 
1.255 -. 467E-0L 1.260 -. 43 1E-01 L.265 -. 3;9E-01 1.270 -. 357E-0L 1.275 -. 367E-01 
1.260 -. 364 -0L 1.285 -. 41LE-01 1.290 -. 439E-01 1.295 -. 451 01 1.300 -. 469E-01 
1.305 . -. 4642-0L 1.310 -. 445E-31 1.315 - 18L.-01 1.320 -. 389- 1 1.325 -. 364=-91 
L.330 -. 348E-'L 1.335 -. 3452-j1 1.390 -. 3551-01 L.3#5 -. 377 01 1.350 -. 409E-31 
1.355 -. 46-0 1 1.360 -. 485E-01 1.365 -. 5232-01 1.370 -. 5569-01 1.315 -. 583E-31 
1.380 -. 604-J L 1.345 -. 192-"1 1.390 -. 628E-01 1.395 -. 532- 01 1.400 -. 630E-31 
1.405 -. 621E -1 1.'.10 -. G04E-01 1.415 -. 50o-0L 1.420 -. 551E-0L 1.425 -. 5192-U1 
L.430 -4 e8L- 1 1. 45 -. 450E-01 1.4s0 4.4392-01 1.445 -. 420z-0L 1.450 -. 400E-01 
1.455 -. 37. -01 1.60 -. 312c-31 1.455 -. 227E-01 1.470 -. 108 -01 1.475 .3902-92



1.580 .201-0 1 1.585 .177E-01 1.590 .185E-01 1.595 .217E-01 1.600 .258E-01 
1.605 .292F-01 1.610 .308E-01 1.615 .304E-01 1.620 .288=-01 1.625 .275E-31.  
L.630 .279E-01 1.635 .307E-01 1.640 . 355E-01 1.645 .408E-01 1.650 .441E-31 
1.655 .433E-01 1.660 .368E-01 1.655 .248E -01 1.670 .912:-02 L.675 -. 689E-32 
1.680 -. 19 4E -01 1.685 -. 253E-01 1.690 -. 231E-DI 1.695 -.136=-01 1.700 .205E-)3 
1.705 .138E -)1 1.710 .225E-01 1.715 .2291-01 1.720 . 136:-01 1.725 -. 377E-32 
L.730 -. 252E-01 1.735 -. 4"53E-01 1.740 -. 539E-01 1.745 -. 624-01 1.750 -. 547E-Di 
1.755 -. 379 -01 1.760 -. 155E-01 1.765 .389E-02 1.770 .177=-01 1.775 .213E-21 
L.780 .135E -01 1.785 -. 385E-32 L.790 -. 258E-01 1.795 -. 500=-01 1.800 -. b85E-01 
1.805 -. 786E-01 1.810 -. 788E-01 1.815 -. 702E-01 1.820 -. 554E-01 1.825 -. 385E-01 
1.830 -. 2321-Ul 1.835 -. 129E-01 1.8.40 -. 929E-02 1.845 -. 124E-01 1.850 -. 211E-01 
L.855 -. 331F 01 1.860 -. 455E-01 1.865 -. 558E-01 1.870 -. 17E-01 1.875 -. 617E-01 
1.880 -. 552E-01 1.885 -. 428E-01 1.890 -.256E-01 1.895 -. 579E-02 1.900 .140E-)1 
L.905 .30(B- 01 1.910 .423E-01 1.915 .4665-01 1.920 .432 -01 1.925 .329;-21 
1.930 .179E-01 1.935 .118=-02 1.940 -. L381-01 1.945 -.2401-01 1.950 -.274E-3L 
1.955 -. 237E-01. 1.950 -. 139E-01 1.965 -. 352E-03 1.970 .139;-01 1.975 .259E-3l 
1.980 .336E01 1.985 .351E-31 1.990 .34E-01 1.995 .289E-01 2.000 .230E-01 
2.005 .185L-01 2.010 .170P-01 2.015 .193E-01 2.020 .251z-01 2.025 .334E-01 
2.030 .127E-01 2.035 .518E-01 2.040 .594E-01 2.045 .652E-01 2.050 .692E-31 
2.055 . 716E-01 2.060 .730E-01 2.055 .737E-01 2.070 .7391-01 2.075 .735E-21 
2.080 .723E-01 2.085 .703E-01 2.090 .675E-01 2.095 .6431-=1 2.100 .613=-31 
2*105 .592E-01 2.110 .586-31 2.115 .5961-01 2.120 .5201-01 2.125 .651E-01 
2.130 .678E-01 2.135 .6891-01 2.140 .6711-01 2.145 .619=-01 2.150 .532E-31 
2.155 .16E-01 2.160 .283;-01 2.1F5 151P-01 2.170 .354E-02 2.175 -.4872-02 
2.180 -. 930E-02 2.185 -. 955E-02 2.190 -. 663E-02 2.195 -. 155E-02 2.200 .391E-02 
2.205 .609E-02 2.ZLO .97 4:-02 2.215 .820E-02 2.220 .360E-02 2.225 -. 323E-3Z 
2.230 -. 110E-01 2.235 -. 183E-01 2.240 -. 240E-01 2.245 -. 272-01 2.250 -. 279E-01 
2.255 -. 267E-01 2.260 -. 247z-01 2.265 -. 232E-01 2.270 -. 232E-0L 2.275 -. 255E-31 
2.280 -. 303E-01 2.285 -. 373E-01 2.290 -. 456E-01 2.295 -. 541E-01 2.300 -. 619E-21 
2.305 -. 680E-01 2.310 -. 722 -21 2.315 -. 7431-01 2.320 -. 748 -01 2.325 -. 742E-01 
2.330 -. 732E-01 2.335 -. 722E-01 2.340 -. 714E-01 2.345 -. 710 -01 2.350 -. 7081-21 
2.355 -. 707E-01 2. 360 -. 706E-01 2.355 -. 703E-01 2.370 -. b59-01 2.375 -. 698E-2t 
2.380 -. 700E-01 2.385 -. 708=-01 2.390 -. 722E-01 2.395 -. 742 -01 2.400 -. 765E-)1 
2.405 -. 7e9E-01 2.410 -. 814E-01 2.415 -. 839E-01 2.420 -. 867- 01 2.425 -. 903E-31 
2.430 -. 952E-01 2.135 -. 102E+00 2.440 -. 110E+00 2.445 -. 119 +00 2.450 -. 12I7E00 
2.455 -. 134E +30 2. 4!0 -. 1381+00 2.455 -. 137E+00 2.470 .132:+00 2.475 -. 122E+30 
2.480 -. 109E+00 2.485 -. 9551-01 2.490 -. 838E-01 2.495 -. 763E-01 2.500 -. 739E-01 
2.505 -. 765F-01 2.510 -. 826E-01 2.515 -. 8957-01 .2.520 -. 941E-01 2.525 -. 940E-31 
2.530 -,874E-01 2.535 -. 743E-01 2.540 -. 554S-01 2.545 -. 3522-01 2.550 -. 168E-31 
2.555 -. 950E-03 2.560 .976E-02 2.565 . .1511-01 2.570 .153E-01 2.575 .150E-31 
2.580 .134E-01 2.585 .1281-01 2.590 .135E-01 2.595 .147E-01 2.600 .151E-1 
2.605 .131 -01 2.6L0 .781E-02 2.615 -. 538E-03 2.620 -. 106:-01 2.625 -. 203E-)1 
2.t30 -. 273E-01 2.635 -. 302E-01 2.640 -. 288E-01 2.645 -. 2421-01 2.650 -. 190E-01 
2.655 -. 157E-01 2.630 -. 165E-01 2.655 -. 220E-01 2.670 -. 309 -01 2.675 -. 402E-1 
2.680 -. 460E-u1 2.685 -. 445E-01 2.690 -. 336E-01 2.695 -. 1291-01 2.700 .151E-21 
2.705 .,462E-01 2.710 .756E-31 2.715 .989E-01 2.720 .1132+00 2.725 .119E+30 
2.730 .119E+00 2.735 .115E+00 2.740 .114E+00 2.745 .1171+00 2.750 .126E+00 
2.755 .139E+00 2. 7 t0 .153E+00 2.765 .161.E+00 2.770 . 166E+00 2.775 . 157E+00 
2.780 .138*000 2.785 .110E+00 2.790 .793F-01 2.795 .505E-01 2.800 .288E-3L 
2.805 .174E.-01 2.8to .173E-01 2.815 .2671-01 2.820 .418E-01 2.825 .582E-.1 
2.830 .712E-01 2.835 .777E-01 2.840 .750E-01 2.845 .665E-01 2.850 .510E-01 
2.855 .323E-01 2.860 .132E-01 2.865 -. 31E-02 2.870 -. 165-01 . 2.875 -. 246E-01 
2.880 -. 282E-01 2.835 -. 283F-01 2.890 -. 263E-01 2.895 -. 241E- 01 2.900 -. 236E-) 1 
2.905 -. 263E-01 2.910 -. 332E-01 2.915 -. 4472-01 2.920 -. 603=-01 2.925 -. 783E-01 
2.930 -. 9 67E-01 2.935 -. L13E +O 2.940 -. 125E+00 2.945 -. 131 +00 2.950 -. 130E+0 
2.955 -. 12E+00 2. O0 -. 115E+00 2.955 -. 106E+00 2.970 -. 983E-01 2.975 -. 955E-31 
2.930 -. 980E-J1 2.985 -. 106E+00 2.990 -. 116-+00 2.995 -. 128 +00 3.000 -. 138E+20 
3.005 -. 115E+0 3.0L0 -. 14E+00 3.015 -. L414+00 3.020 -. 137E+00 3.025 -. 129E+00 
3.030 -. 121E+00 3.035 -. L14+00 3.040 -. 110+00 3.01.5 -. 107+00 3.050 -. 107E+30 
3.055 -. 101 +JO 3.00 -. 109+0 0 3.0C; -. 10400 3.070 -. 112 +D 3.075 -. 113E+JO 
3.080 -. 115E+)) 3.05 -. 117E+00 3. 90 -. 116:.+00 3.005 -. 118 +)0 3.100 -. 114.+00 
3.105 -. 106oS+00 3.11 U) -. 939E-31 3.115 -. 7,3:-01 3.120 -. 542 -- 1 3.125 -. 288E-01



3.230 .236E+00 3.235 .225E+00 3.240 .220=+00 3.245 .220E+00 3.250 .226E+30 
3.255 .236E+00 3.260 .249E+00 3.265 .263E+00 3.270 .277E+00 3.275 .290E +30 
3.280 .302E +30 3.285 .313E+00 3.290 .323E+00 3.295 .333;+00 3.300 .344E+30 
3.305 .35bE+00 3.310 .358+00 3.315 .380E+00 3.320 .389=+00 3.325 .396E+30 
3.330 .400E+00 3.335 .399E+30 3.340 .394E+00 3.345 .366=+00 3.350 .375E+30 
3.355 .362 E+0 3. 360 .348E+00 3.355 .333-+00 3.370 .318E+00 3.375 .303E+30 
3.380 .287E+00 3.385 .271E+00 3.390 .255E+00 3.395 .240E+00 3.400 .226E+30 
3.405 .2141+00 3.410 .202E+30 3.415 .. 192E+00 3.420 .183E+00 3.425 .174E+00 
3.430 .164E+00 3.435 .152E+00 3.440 * 1400 3.446 . 1272+00 3.450 .115E+00 
3.455 .104E+90 3.450 .945=-01 3.4b5 .8812-01 3.470 . 8392-01 3.475 .810E-31 
3.480 . 778E-01 3.485 .724E-01 3.490 .631E-01 3.495 .489=-0L 3.500 .299E-01 
3.505 .720E-02 3.510 -. 170E-01 3.515 -. 401E-01 3.520 -. 594=-01 3.525 -. 729E-31 
3.530 -. 7992-01 3.535 -. 810E-01 3.540 -. 779-01 3.545 -. 7322-01 3.550 -. 695E-D1 
3.555 -. t88E-01 3.550 -. 720E-01 3.565 -. 734E-0 1 3.570 -. 866E- L 3.575 -. 942E-0L 
3.580 -. 991E-.1 3.585 -. 997E-01 3.590 -. 956E-01 3.595 -. 876E-01 3.600 -. 771E-31 
3.605 -. 601E-01. 3.610 -. 559E-01 3.615 -. 474E-01 3.620 -. 404E-01 3.b25 -. 342E-01 
3.630 -. 277E-l 3.635 -. 205E-01 3.b40 -. 128E-01 3.645 -. 5752-02 3.650 -. 108E-32 
3.655 -. 636E-03 3.660 -. 551E-02 3.bb5 -. 1552-01 3.670 -. 2902-01 3.675 -. 431E-31 
3.680 -. 544E -31 3.685 -. 602E-01 3.690 -. 592E-01 3.695 -. 5202-01 3.700 -. 414E-31 
3. 705 315E-01 3.710 -. 267E-01 3.715 -. 303z-01 3.720 -. 435=-0 1 3.725 -. 647E-01 
3.730 -. 900E-01 3.735 -. 114E+00 3.740 -. 130E+00 3.745 -. 1362+00 3.750 -. 128E+00 
3.755 -. 107E+00 3.760 -. 781E-01 3.765 -. 457E-01 3.770 -. 157E-0L 3.775 .738E-02 
3.730 .210E-l 3.785 .250E-31 3.790 .216E-01 3.795 .143E-01 3.800 .691E-02 
3.805 .256 -02 3.810 .305E-02 3.815 .849;-02 3.820 . 176E-01 3.825 .280E-) I 
3.830 .372E-01 3.835 .426E-01 3.640 .425E-01 3.845 .3565-01 3.850 .216E-D1 
3.855 .106E -02 3.860 -. 249E-01 3.865 -. 544E-01 3.870 -. 848E-01 3.875 -. 113E+30 
3.880 -. 136E+00 3.835 -. 151E+00 3.890 -. 157E+00 3.895 -. 152E+00 3.900 -. 139E+30 
3.905 -. 120E+00 3.910 -. 100E+:0 3.915 -. 832:-01 3.920 -. 7252-01 3.925 -. 696E-31 
3.930 -. 741E- 1 3.935 -. 832E-01 3.940 -. 930E-01 3.945 -. 9952-01 3.950 -. 994E-31 
3.955 -. 913E- 1 3.950 -. 759E-01 3.965 -. 562E-01 3.970 -. 3502-01 . 3.975 -. 193E-01 
3.980 -. 8961E 2 3.985 -. 627E-02 3.990 -. 1042-01 3.995 -. 1912-01 4.000 -. 291E-3L 
4.005 -. 377C-01 4.010 -. 429E-01 4.015 -. 446E-01 4.020 -. 4382-0L 4.025 -. 427E-01 
4.030 -. 4351-01 4.035 -. 478P-01 4.040 -. 562E-01 4.045 -. 678E-01 4.050 -. 807E-UL 
4.055 -. 927E-01 4.060 -. 1015+00 4.065 -. 105E+30 4.070 -. 1042+00 4.075 -. 971E-31 
4.080 -. 870E-01 4.085 -. 747E-01 4.090 -. 615E-01 4.095 -. 482-01 4.100 -. 349E-31 
4.105 -. 216E-0L 4.110 -. 755E-32 4.115 . 729:-02 4.120 .. 232=-01 4.125 .398E-01 
4.130 .5b3E-01 4.135 .7L8E-01 4.140 .8522-01 4.145 .955E-01 4.150 102E+30 
4.155 .104F+00 4.160 .102E+00 4.105 .957E-01 4.170 .8762-01 4.175 .762E-31 
4.180 .636E- 3t 4.185 .512E-01 4.190 .4012-01 4.195 .314E-01 4.200 .255E-31 
4.205 .226E-0L 4.210 .221.E-01 4.215 .2342-31 4.220 .256E-0L 4.225 .282E-31 
4.230 .311E-01 4.235 .346E-01 4.240 .394E-01 4.245 .463E-01 4.250 .560E-31 
4.255 .085E-dt 4.260 .832E-01 4.265 .989E-01 4.270 .114E+00 4.275 .126E+30 
4.280 .1341E+00 4.285 .136E+00 4.290 .133E+00 4.295 .125=+00 4.300 .1132+30 
4.305 .987E -31 4.310 .8245-231 4.315 .655E-01 4.320 .4872-01 4.325 .325E-1 
4.330 . 172E-01 4.335 .326:-02 4.340 -. 883E-02 4.345 -. 186:-0L 4.350 -. 257E-31 
4.355 -. 3022-01 4.360 -. 323E-01 4.365 -. 3272-01 4.370 -. 323=-01 4.375 -. 318E-3L 
4.380 -. 3182-:)1 4.,385 -. 3225-01 4.390 -. 3242-01 4.395 -. 3142-0L 4.400 -. 284E-3l 
4.405 -. 227E-!31 4.410 -. 143E-01 4.415 -. 415E-)2 4.420 .645E-02 4.425 .158E-91 
4.43u .22'.-01 4.435 .255E-01 4.440 .253E-01 4.445 .2282-01 4.450 .200E-31 
4.455 .187 -01 4. 4f0 .207 -01 4. '.65 .2b6F-01 4.470 .3585-31 4.475 .465E-.11 
4.450 .5blE-J1 4.45 .617E-01 4.4r0 .6112-01 4.495 .5282-01 4.500 .371E-)L 
4.505 155E -01 4.5L0 -. 926E-32 4.515 -. 3405-01 4.520 -. 5585-31 4.525 -. 724E-)L 
4.530 -. 828E-01 4.535 -. 875E-31 4.540 -. 377:-01 4.545 -. 856=-01 4.550 -. 832E-31 
4.555 -. 821L-01 4.550 -. 830E-01 4.555 -. 8572-01 4.570 -. 8922-01 4.575 -. 921E-3L 
4.580 -. 932F-01 4.585 -. 9182E-01 4.590 -. 878E-01 4.595 -. 817E-01 4.600 -. 742E-01 

) 4.605 .6 3E-1 1 4.610 -. 582E-01 4.615 -. 4955-01 4.620 -. 3912-01 4.625 -. 257E-31 
4.630 -. 786E-02 4.635 .151E-01 4.640 .427E-01 4.t45 .733=-0L 4.650 .104E+00 
4.655 133Ev00 4.660 .1562+3C 4.655 .1722+00 4.670 .182z+00 4.675 .187E+30 
4.680 .1.0L +00 40 465 .I9o2+30 4.690 2o7E400 4 5 .224=400 4.700 .247E+30 
4.705 . 274 +00 4.710 .29902.0 4.715 .3L + 00 4.720 .3292+ 00 4.725 .329E+00 
4.730 318E +00 4.735 .30 0S+D0 4.74.0 .231.E+"0 4.745 .255=+0 0 -4.750 .258E+0 

b~~~1 10 Z, .1 1. 1C -If='\ ~ A 7



4.560 .279i -01 4.885 .157E - U1 4.690 . 197E-0 1 4.895 .278E-01 4.900 . 390E-0.  
4.905 . 492E01 4. 910 .547E-01 4.915 . 533:-O1 4.920 .441-01 4.925 .281E-3 1 
4.930 . 704E-02 4.935 -. 154E-01 4.940 -. 395E-01 4.945 -. 606=-01 4.950 -. 768E-31 
4.955 -. 947E-01 4.950 -. 110E+00 4.965 -. 126E+00 4.970 -. 146E+00 4.975 -. 172E+00 
4.980 -. 203E+00 4.985 -. 238E+00 4.990 -. 277E+00 4.995 -. 317E+00 5.000 -. 354E+30 
5.005 -. 3880.0 5.010 -. 415E+00 5.015 -. 4382+00 5.020 -. 454z+00 5.025 -. 467Ef00 
5.030 -. 477E.)o 5.035 -. 48E+00 5.040 -. 490E+00 5.045 -. 494E+00 5.050 -. 497E+00 5.055 -. 498E +00 5.060 -. 497E+00 5.055 -. 4942+00 5.070 -. 4912+00 5.075 -. 488c+30 
5.080 -. 486E+00 5.085 -. 485E+0 5.090 -. 484E+00 5.095 -. 483=+30 5.100 -. 482E+30 
5.105 -. 478U+00 5.1LO -. 472E+30 5.115 -. 464=+00 5.120 -. 453=+00 5.125 -. 442E+00 
5.130 -. 430E+00 5.135 -. 418E+00 5.140 -. 407E+00 5.145 -. 398=+00 5.150 -. 390E+)0 
5.155 -. 382E+00 5. 150 -. 375E+00 5.165 -. 366E+00 5.170 -. 356=+00 5.175 -. 343E+30 
5.180 -. 328E+00 5.185 -. 311E+00 5.190 -. 291E+00 5.195 -. 269E+00 5.200 -. 246E*30 
5.205 -. 222F+00 5.2LO -. 200E+00 5.215 -. 179E+00 5.220 -. 1507+00 5.225 -. 143E+30 
5.230 128F+;0 5.235 -. 112E+00 5.240 -. 955E-01 5.245 -. 767E-01 5.250 -. 551E-31 
5.255 -. 3L9E-01 5.260 -. 535E-02 5.2t,5 .201E-01 5.270 .434=-31 5.275 .631E-21 
5.280 .782E-01 5.285 .887E-01 5.290 .9552-01 5.295 .100E+00 5.300 .105E+30 
5.305 . 110E +00 5.319 .1172+00 5.315 . 127E+00 5.320 . 1372+00 5.325 .147E+30 
5.330 . 157E*00 5.335 .1552+00 5.340 . 172E+00 5.345 .178+00 5.350 .184E00 
5.355 .191 +0)0 5.360 .200E+00 5.3b5 .211=+00 5.370 .222=+00 5.375 .234E +00) 
5.380 .246E *00 5.385 .255E+00 5.390 .261E+00 5.395 .255=+00 5.400 .2652+00 

5.405 .2(4E+t0 5.410 .2591+00 5.415 .251E+00 5.420 .239+00 5.425 .224E*30 
5.430 .205E+00 5.435 .183E+00 5.440 . 11E+00 5.445 .140E+00 5.450 .122E+30 
5.455 .109E *10 5.460 .103E+00 5.455 . 104=+00 5.470 .109Z+00 5.475 .117E+30 
5.400 .123E +00 5.485 .126E+00 5.490 .123P+00 5.495 . 112E+00 5.500 .942E-31 
5.505 .707 -01 5.510 .437-01 5.515 .1582-01 5.520 -. 136:-D 5.525 -. 3351-31 
5.530 -. 518E-01 5.535 -. 653E-31 5.540 -. 7432-01 5.545 -. 800E-0L 5.550 -. 840E-31 
5. 555 -. 861E-01 5.500 -. 943E-01 5.555 .104E+00 5.570 -. 120E+00 5.575 -. 142E+30 5.580 -. 169t*00 5.585 -. 202E+00 5.590 -. 238P+00 5.595 -. 273E+00 5.600 -. 307E+30 
5.605 -. 334E+00 5.610 -. 353E00 5.615 -. 364!+00 5.620 -. 3572+00 5.625 -. 364E+30 
5.630 -. 357E+00 5.635 -. 350E+00 5.640 -. 346E+00 5.645 -. 348E+00 5.650 -. 355E+00 
5.655 -. 3u9E+00 5.660 -. 386E+00 5.655 -. 404E+00 5.670 -. 4202+30 5.675 -. 432E+30 
5.680 -. 438E+00 5.685 -. 437E*00 5.590 -. 429=+00 5.695 -. 917E+00 5.700 -. 404E+00 
5.705 -. 392E+00 5.7LO -. 385E+00 5.715 -. 383E+00 5.720 -. 387=+00 5.725 -. 394E+30 
5.730 -. 404E+00 5.735 -. 411E+00 5.740 -. 412E00 5.745 -. 405E+00 5.750 -. 389+JO 
5.755 -. 365E +00 5.750 -. 336E+00 5.765 -. 305E+00 5.770 -. 2782+00 5.775 -. 257E+00 
5.780 -. 245C+J0 5.785 -. 241E+00 5.790 -. 242E+00 5.795 -. 243E+00 5.800 -. 239E+30 
5.805 -. 225E+00 5.810 -. 198E+00 5.815 -. 1592+00 5.820 -. 109z+00 5.825 -. 539E-01 
5.830 3912-03 5.835 .476E-01 5.840 .830E-01 5.845 .104E+0 5.850 .112E+00 
5.855 .1102+00 5.50 .02E+00 5.865 .9582-01 5.870 .954E-01 5.875 .105E+00 
5.860 .126 +00 5.885 .157E+00 5.890 .1952.00 5.895 .237=+00 5.900 .278E+30 
5.905 .314 000 5.910 .342E+0 5.915 .3512+00 5.920 .373 +00 5.925 .380E+30 
5.930 .3851E +0 5.935 .3912+00 5.940 .400E+00 5.945 .414z+00 5.950 .434E+)0 
5.955 .457E +00 5.960 .453E*00 5.955 .506E+00 5.970 .526.+00 5.975 .539E+30 
5.980 .545L+00 5.985 .595E+00 5.990 .5392+00 5.995 .531E+00 6.000. .523E+30 
6.005 .5182+00 6.0110 .517E+00 6.015 .521E+00 6.020 .5292+00 6.025 .540E+30 
6.030 .551E+00 f.035 .552E+00 6.040 .569E+00 6.045 .5722+00 0.050 .570E+00 
b.055 .562E+00 6.060 .549E+00 6.055 . 530E+00 6.070 .5052+00 6.075 .474E+30 6 0Oil0 .437E+00 6.085 .395E+00 6.090 . 351E+00 6.095 .3052+00 6.100 .262E+30 
6.105 .223E+00 6.110 .190E+30 6.115 .1552+00 6.120 .1462+00 6.125 .131E+3.0 
6.130 . 1LE 100 6.135 .103E+00 6.140 . 839:-01 6.145 .590E-01 b. 150 .277E-01 
6.155 -. 912E-02 6.100 -498E-01 6.165 -. 923E-01 6.170 -. 134E+00 6.175 -. 175E+30 

.180 -. 212E+0 6. 135 -. 247E+00 6.190 .2792+00 6.195 -. 310E+00 6.200 -. 339E+00 

.205 -. 3b7F+00 6.2LO -. 393E+00 6.215 -. 4162+00 6.220 -. 4352+00 6.225 -. 449E+30 

.230 -. 459E+00 6.235 -*454E+30 6. 240 4 5E+00 6.245 -. 4552+00 6.250 -. 464E+0 
6.255 -,4 E+00 6.260 -. 46+00 6.2t5 472+00 6.270 -. 480=+00 6.275 -. 491E+00 
6.28 -. 504L+00 6. 35 -. 5 18E+00 5.29 - 533L+00 6.295 -. 5482+00 6.300 -. 561E+00 
6.305 -. 5742*30 6.310 -. 585E*000 6. 315 594 +00 6.320 -. 60tE+00 6.325 -. 604E+30 
0.330 -. 603E+00 6.335 -. 597E+00 6.340 - 53t+00 6.345 -. 5712+00 6.350 -. 551E+30 
6.355 -. 529L +0 t,.350 -. 06+00 0f.3: 5 4-84+00 6.370 -. 4552+03 6.375 .449E+30 
6.380 -. 437E+30 6.35' -. 427 *0 6.39 -. 9L 4 E+00 6.3 5 -, 437.4 +0 t.400 -. 394E+00



6.530 .458E+00 6.535 .4A75E+00 6.540 .488E+00 6.545 . 4962+00 6.550 .50tE+30 
6.555 .503E+00 6.5b0 .505E+00 6.565 .509E+00 6.570 .516+00 6.575 .526E+00 
6.580 .538E+00 6.535 .550E+00 6.590 .550E+00 6.595 .555E+00 6.600 .564E+00 
6.605 .556E+00 6.610 .54A:4E+00 6.615 .528:+00 6.620 .511E+00 6.625 .495E+00 
6.630 .482E+00 6.635 .471E+00 6.640 . 463E+00 6.645 .4q55E+00 6.650 ..446E+00 
6.655 . 432E+90 6.650 41.14E+00 6.655 . 390'+00 6.670 .353 +00 6.675 .332E+00 
6.680 .302E+00 6.635 .274E+00 6.690 .248E+00 6.695 .227E+00 6.700 .208E+00 
6,705 . 191E +00 6.710 .1732+00 6.715 . 154E+00 6.720 .1332+00 6.725 .108E+00 
6.730 .814E-01 6.735 .544E-01 6.740 .289E-01 6.745 .634=-02 0.750 -. 126E-3L 
6.755 -. 283E-01 6.760 -. 423E-01 6.755 -. 568E-01 6.770 -. 741E-01 6.775 -. 961E-31 (N 6.780 -. 12Et00 6.735 -. 156E+00 6.790 -. 190E+00 6.795 -. 224E+00 6.800 -. 253E+30 6.805 -. 274E+00 6.810 -. 286E+00 6.815 -. 288E+00 6.820 -. 281E+00 6.825 -. 2b8E+00 
6.830 -. 259E+00 6.835 -. 242E+00 6.840 -. 235E+00 6.84 -. 236E+00 6.850 -. 244E+30 
6.855 -. 258E+00 6.360 -. 274E+00 6.U65 -. 290E+00 6.870 -. 300+00 6.675 -. 302E+00 
6.880 -. 294E+00 6.855 -. 277E+00 6.890 -. 250E+00 6.895 -. 216=+00 6.900 -. 178E+30 
b.905 -. 110E+00 6.910 -. 103E+DO 6.915 -. 712E-01 6.920 -. 446=-01 6.925 -. 234E-3L 
6.930 -. 638E-02 6.935 .8262-02 6.940 .2292-01 6.945 .397E-01 6.950 .603E-31 
6.955 .656E-r)1 6.960 .1152+00 6.965 .16E+00 6.970 .183E+00 6.975 .216E+30 
6.930 .245E+00 6.985 .270E+00 6.990 .290E+00 6.995 .3032+00 7.000 .312E+00 
7.005 .316L+00 7.010 . 323E+00 7.015 .327E+00 7.020 . 333E+00 7.025 .341L+)0 
7.030 .350E+00 7.035 .351E+00 7.040 .313E+00 7.045 .383E+00 7.050 .391E+00 
7.055 .396E+00 7.050 .397S+00 7.065 .3942+00 7.070 .3825+00 7.075 .374E+)0 
7.060 *360E+00 7.05 346E+00 7.090 . 333+00 7.095 . 323E+00 7.100 .317+30 
7.105 .316E+00 7.110 .318E+00 7.115 .323E+00 7.120 .3272+00 7.125 .328E+30 
7.130 . 325E+00 7.135 . 317-+00 7.1140 . 302+00 7.145 .283:+00 7.150 .261E+30 
1.155 .238E +00 7.160 .216E+00 7.165 . 196=+00 7.170 .178E+00 7.175 .162E+00 
7.180 .147E+00 7.185 .132E300 7.190 .115E+00 7.195 .948E-01 7.200 .721E-01 
7.205 .1468E-01 7.210 .198E-01 7.215 -. 832E-02 7.220 -. 357E-0L 7.225 -. 648E-31 7.230 -. 922E-01 7.235 -. 1192+00 7.240 -. 144-+00 7.21.5 -. 168E+00 7.250 -. 190E+00 
7.255 -. 209E +00 7.250 -. 226E+00 7.265 -. 239E+30 7.270 -. 250E+00 7.275 -. 259E+00 
7.280 -. 2b7E+OO 7.285 -. 274E+0O 7.290 -. 281E+00 7.295 -. 2872+00 .7.300 -. 293E+00 
7.305 -. 2982+00 7.310 -. 300E+00 7.315 -. 300E+00 7.320 -. 2962+00 7.325 -. 290E+30 
7.330 -. 283F+00 7.335 -. 276E+00 7.340 -. 269E+00 7.345 -. 265+00 7.350 -. 2.64E+DO 
7.355 -. 2bbE+00 7.350 -. 270;+00 7.365 -. 275E+00 7.370 -. 2802+00 7.375 -. 284E+30 7.380 -. 285E*00 7.385 -. 285E+00 7.390 -. 282E+00 7.395 -. 278E+00 7.400 -. 274E+30 
7.405 -. 269E+00 7.410 -. 265+00 7.415 -. 261E+00 7.1.20 -. 2572+00 7.425 -. 251E+00 
1.430 -. 243E+00 7.435 -. 231E+00 7.440 -. 215E+00 7.445 -. 192E+00 7.450 -. 165E+30 
7.1A55 -. 133E+00 7.460 -. 970E-01 7.465 -. 594-01 7.470 -. 217:-D1 7.1.75 .148E-31 
7.480 .490E-01 7.4835 .806E-01 7.490 .109E+00 7.495 .136E+00 7.500 .160E+30 
7.505 .183E +:0 7.510 .203E+00 7.515 ,220E+00 7.520 .2341+00 7.525 .2411E+30 
7.530 .248E+00 7.535 .2?8E+0O 7.540 .245E+00 7.545 .2392+00 7.550 .232:+30 ) 7.555 .225E+00 7.500 .220E+00 7.555 .IL5+00 7.570 .210P+00 7.575 .204E+30 
7.560 . 19A.E+00 7.515 .1822+00 . 7.590 . 165E00 7.595 .146E+00 7.600 .125E+00 
7.605 .106+00 7.10 .912E-01 7.615 .8122-01 7.620 .772E-0L 7.625 .785E-01 
7.63 .836E-0L 7.635 .904E-01 7.640 .965E-01 7.645 .100 +00 7.650 . 100E+00 
7.655 .960E-01 7.650 .903E-01 7.655 .d212-01 7.670 .737"-01 7.675 .663E-31 
7.80 .604E-01 7.635 .56tE-01 7.690 . 525-01 7.695 .493-01 7.700 .444E2-31  
7.705 .370E-01 7.710 .2L5 1-01 7.715 .117-01 7.720 -. 5902-02 7.725 -. 257E-01 
7.730 -. 1.6-01 7. 735 -. 655E-01 7.740 -. 823E-0L 7.745 -. 9532-01 7.750 -. 104E+30 
7.755 -. 1092+00 7.750 -. 112E+00 7.765 -. 1152+00 7.770 -. 120+00 7.775 -. 130E+0 
7.780 -. 147L+0O 7. 735 -. 170E+00 7.790 -*198E+00 7.795 -. 229E+0) 7.800 -. 258E+00 
7.805 -. 282L+00 7. 10 -. 299z+00 7.815 -. 305+00 7.820 -. 3322+00 7.825 -. 290+30 Co 7.830 -. 274E +00 7.335 -. 257E+0 7. 1.40 -. 2422+00 7.845 -. 2332+00 7.850 -. 231E+30 
7.855 -. 236E+00 7.360 -. 244E+00 7. b5 -*254E+00 7.870 -. 26L:+0 7.875 -. 263E+10 
7.880 -. 258E+00 7.635 -. 247E+00 7.090 -. 12302+00 7.895 -. 209z+00 7.900 -. 186E+30 CO 7.905 -. 115E +00 7.9L0 -. 14 5+000 7.915 -,129P +0iO 7.920 -. 117E+00 7.925 -. 107E+JO 
7.930 -. 992E 01 7.935 -. 924E-01 7.94f0 -. 351-01 7.945 -. 5002-0L 7.950 -. 744E-31 
7.955 -. 700E-01 7.950 -. 676-01 7.695 -. 680E-01 7.970 -. 716-01 7.975 -. 786-01 
7.980 -*HBSE-UL 7.'35 -. 100E+00 7.990 -. 1132+00 7.995 -. 1252+00 3.000 -. 135E+00 
8.005 -. 1421+00 8.010 -. 15E+00 3. CL5 -. L4E+.00 .020 -. 139E+00 8.025 -. L3LE+00 
8.030 -. 121E+00 0.035 -. 109+00 8.040 -. 9'55-01 83.045 -. 8432-0L 8.050 -. 729E-01 
8.055 -. 629E-01 i.00 -. 548E-01 8.065 -. 139E-0L 8.070 -. 4532-01 8.075 -. 438E-01



8.180 -. 273E-01 8. 185 -. 267E-01 8.190 -. 255E-0l 8.195 -. 270E-01 8.200 -. 281E-01 
8.205 -. 2938-01 8.210 -. 2972-01 8.215 -. 288-01 8.220 -. 252 -01 8.225 -. 223E-01 
8.230 -. 1781-01 8.235 -. 138E-01 8.240 -. 115E-01 8.245 -. 116E-01 8.250 -. 142E-01 
8.255 -. 188 -01 8.250 -. 244E-01 8.255 -. 296E-01 8.270 -. 333=-D1 8.275 -. 34-7E-)1 
8.280 -. 339t- 01 6. 23 -. 316E-31 8.290 -. 292E-01 8.295 -. 281E-01 8.300 -. 295E-31 
8.305 -. 340&-'01 8.310 -. 414E-01 8.315 -. 507E-01 8.320 -. 6032-01 8.325 -. 686E-01 
8.330 -. 741 E-ul 8.335 -. 7572-01 8.340 -. 734E-01 8.345 -. 6782-01 8.350 -. 601E-U1 
8.355 -. 52GE -01 8.360 -. 446E-01 :8.365 -. 3888-01 8.370 -. 348E-01 8.375 -. 320E-01 
8.380 -. 291E-01 8.385 -. 249E-01 8.390 -. 1 84E-01 8.396 -. 9118-02 8.400 .264E-32 
3.405 .156- 01 8.410 .26 1E-01 8.415 .381z-01 8.420 441:-31 8.425 .450E-J1 
8.430 .411 E-01 8.435 .332'-01 8.440 .234=-01 8.445 .1392-01 8.450 .654E-32 
8.455 .2861-02 8.450 .330E-02 8.465 .737E-02 8.470 .138E-01 8.475 .211E-01 
8*480 .276-L01 8.485 .323E-01 8.490 . .349E-01 8.495 .357E-01 8.500 .354E-01 
8.505 .348E-01 8.510 .347E-01 . 8.515 .353E-01 8.520 . 353=-01 8.525 .376E-01 
8.530 . 388 E-01 8.535 .399E-01 8.540 .416E-01 8.545 .449=-0L 8.550 .510E-31 
8.555 .609-0 L 8.560 .751E-01 8.555 .928E-01 8.570 .113.+00 8.575 .132E+30 
8.580 . 149+00 8.585 .150E+00 8.590 .15E+00 8.595 . 164+200 8.600 .158E+30 
8.605 . 149E*00 8.610 .140E+00 8.615 .134E+00 8.620 .131:+00 8.625 .134E+20 
8.630 . 139E+00 8.b35 .1462+00 8.640 .150E+00 8.645 . 1512+00 8.650 .146E+30 
8.655 .135E+00 8.660 O120E+00 8.665 .102F+00 8.670 .847E-0L 8.675 .704E-21 
8.680 .b098-01 8.635 .566E-01 8.690 .565E-01 8.695 .584E-0L 8.700 .596E-21 .  
8.705 .571E-01 8.710 . 487E-31 8.715 . 3332-01 8.720 .1152-01 8.725 -. 148;-31 
8.730 -. l122-01 6.735 -. 6732-01 8.740 -. 8655-01 8.745 -. 9772-01 8.750 -. 100E+20 
8.755 -. 951E-01 8.750 -. 853E-01 8.755 -. 745E-01 8.770 -. 6b92-1 8.775 -. 653E-)1 
8.780 -. 714E-01 8.785 -*844E-01 8.790 -. 1028+00 8.795 -. 119+00 8.800 -. 132E+0 
8.805 -. 136E+00 8.810 -. 129E+00 8.815 -. 110E+00 8.820 -. 827=-01 8.825 -. 503-31 
8.830 -. 183E-01 8.835 .810E-02 8.840 249E-01 8.845 .3032-0L 8.850 .246E-31 
8.855 .105E-l01 8.860 -. 802-02 8.865 -. 2632-01 8.870 -. 404z-01 8.875 -. 476E-31 
8.880 -*458e- )1 8.885 -. 3892-91 8.890 -. 258E-01 8.895 -. 106E-01 8.900 .391E-2 
8.905 *153E-31 8.9LO .223E-01 8.915 .246-01 8.920 .229E-01 8.925 .188E-01 
8.930 .143E -01 8.935 *115E-D1 8.940 .119:-01 8.945 .170E-0.1 8.950 .270E-01 8.955 .417 -0L 8.950 .6012-01 8.965 .806E-01 8.970 .1D2+00 8.975 . 121E+20 
3.980 .138L+00 8.985 .1522+00 . 8.990 .163E+00 8.995 .171E+00 9.000 .178E+00 
9.005 .185L+00 9.010 .1932+00 9.015 .202E+00 9.020 .213=+00 9.025 .225E+0 
9.030 .235E00 9.035 .243E+00 9.040 .2472+00 9.045 .2482+00 9.050 .244;+30 
9.055 .237E+00 9.060 .228E+00 9.055 .2192+00 9.070 .211+00 9.075 .204E+0 
9.080 .199F+00 9.085 .196E+00 9.090 .193E+00 9.095 . 190E+00 9.100 .186E00 
9.105 .184H+00 9.110 .180+00 9.115 .1751+00 9.120 .170:+00 9.125 .165E+20 
9.130 .1598*00 9.135 .153E+00 9.140 .1462+00 9.145 .139E+00 9.150 . .131E+30 
1.155 .123.+00 9.160 .117E+30 9.165 . 111+00 9.170 .108z+00 9.175 . 105E+0 
9.180 104E+00 9.185 .102Et00 9.190 .99LE-01 9.195 .9352-01 9.200 .842E-21 
9.205 .702E-UL 9.210 .51LE-01 9.215 .270E-01 9.220 -. 116-02 9.225 . -. 321E-31 
9*230 -. 641E-01 9.235 -. 948E-01 9.240 -. 1228+00 9.245 -. 145E+00 9.250 -. 161E+0 
9*255 -. 172E+00 9.250 -. 178E+00 9.265 -. 180E+00 9.270 -. 182E+00 9.275 -. 185E+0 
9.200 -. 4192L *:0 9.235 -. 204E+00 9.290 2 -. 2208+00 9.295 -. 240E+00 9.300 -. 260E+00 
9.305 -. 279E#00 9.310 -. 294E+0 9.315 -. 303E+00 9.320 -. 3065+00 9.325 -. 303+)0 9.330 -. 296E+00 9.335 -. 285s+00 9.340 -. 272H400 9.345 -. 258+00 9.350 -. 244E+0 
9.355 -. 228+00 9.360 -. 210E+00 9.365 -. 189E+00 9.370 -. 156E+00 9.375 -. 142E+00 
9.380 -. 117E*00 9.385 -. 926E-01 9.390 -. 7128-01 9.395 -. 539=-01 9.400 -. 416E-0L D 
9.405 -. 3468-01 9.410 -. 3Z8E-0 1 9.415 -. 3522-01 9.420 -. 407E-0L 9.425 -. 479E-.1 
9.430 -. 551U-01 9.435 -. 00-01 9.440 -. 613E-01 9.445 -. 5552-01 9.450 -. 440E-21 
9.455 -. 2298-01 9.460 .676E-02 9.40 .438E-01 9.470 .8582-0L 9.475 .130E+30 
)9.4110 . 171E *00 9.45 .2088+00 9.40 .237400 9.495 .2582+00 9.500 .270E+20 9.505 .276Et00 9. LO .279E+00 9.515 .280:+00 9.520 .22E+00 9.525 .286E+30 
9.530 .293E+00 9.535 .302r+00 9.540 . 31LL+00 9.545 .3172+00 9.550 .320E+30 
9.555 . 317+00 9.560 .3)7z+)0 9.5o5 . 292+2 0) 9.570 .273=+00 9.575 .250*E+0 
9.500 .228. s00 9.555 .2038+00 9.590 . 194+0 0 9.545 .189E+00 9.600 .193E+20 
9.605 2088+00 9.610 .231F+00 9.615 .259400 9.620 .290E+00 9.625 .317E+00 
9.630 .3388+i0 9.535 .347r+00. .3 9.640 34',oo 9.645 . 329+00 9.650 .303E+0 
9.655 .271F+00 9.50 . 235000 9.S ,) L,9+00 9.670 . 153+0') 9.675 .130E+0 4.*0 9681-,L 9,-) .'2F-01 9.t90 .25th-01 9.695 -. 101-01 9.700 -. 571E-0L 

-9. 705 .1,02- +,0 9.7 0 LO .14 5 ---. )0 .7 1., - L34--+00 9. 720 - 218--+D0 9. 725 -. 2465+)0



9.830 -. 394E00 9.835 -. 398E+00 9.840 -. 403E+00 9.845 -. 4092+00 9.850 -. 416E+00 
9.855 -. 423E+00 9.30 -. 429E+00 9.855 -. 434:+00 9.870 -. 437 +00 9.875 -. 439E+00 
9*880 -. 439E 00 9.385 -. 436E+00 9.690 -. 430+00 9.895 -. 421E+00 9.900 -. 407E+00 
9.905 -. 388E+U0 9.910 -. 3b4E+00 9.915 -. 338E+00 9.920 -. 310E+00 9.925 -. 283E+O 
9.930 -. 259E+0') 9.935 -. 240E+00 9.940 -. 225=+00 9.945 -. 2152+00 9.950 -. 206E+00 
9.955 -. 196+00 9.960 -. 1532+00 9.965 -. 165E+00 9.970 -. 143E+00 9.975 -. 119E+00 
9*960 -956E-01 9.935 -. T58E-21 9.990 -. 616E-01 9.995 -. 529E-01 10.000 -. 476E-31 

10.005 -417E -UL 

Cl 
C 

CI



SPECTRA FOR TlfE IRECEDI4G TIME H~I)TrJRY WILL BE 
CALCULATED AT THE 1OLLU.414G FRF(JUFNCIES (IN CPS) 

.3000 .40D0 .7000 1 .6000 1 5 060 1.7000 2.0000 2.5000 .3.0000 3.500) 

4.0000 4 .500 5.0000 5.5000 6.0000 6.5000 7 .0 0 0 7.5000 8.0000 9.00000 

10.0000 12.0000 15.0000 20.0000 25.0000 3000 

C'



F FRE UUE 14C Y PEP IOUJ A13SOLUTE PSEUOO TIME AT 
(CPS) (SECS) ACCELERATION VELOCITY MAXIMUM 

.300 3.333 .249ZE+00 .1322E+00 *9065E+0I 
.400 2.500 .4355E'+00 : 1617F+00, .iU79E+OZ 
.70") 1.429 .75Z3E+OU .1710E+00 .6340E4-01 

1.00c) 1.000 .6Md6E+00 .1092E+00 .5285E+01 
1.503 .667 .3S0E +0I 3"72 4E+00 .b3OE+01 
1.700 .588 .356OEtOl .3333E+00 .7295E+01 
2.001) .500 .3553P+01 .2828E+00 .9940E+01 
z.501 .400 If, 17 + 01 .1030E+00 ..630E+0 I e3.00) .333 s1 E + 00 .5141E-01 .9340E+01 
3.50'0 .2 36 .878i2Ef00 .3993E-01. .6305E+01 
4.00:) .250 .10q3t-+Ol .4148E-01 .b58OEf01 
4. 50J . 222 .1260E+01 .4455E-DI .6560E+01 
5.001 .200 .9484E+00 .3019E-01 .6550E+01 
5.503 .182 .931LEfoo .2694E-01 .7R50E+01 e6. 00D .167 .1089E+01 .2889E-)i 5 10OE+01I 
6.500 .15's .11140E+0i .2791E-DI .9780c+01 
7.00:) .143 .9922E+00 .2256E-01 .9770E+01 
7.50J .133 .1027E+01 .2179E-DL .9755E+01 o 
8.000 .125 .8718Ef00 .1734E-01 .9745E+OL 
9.000 .111 .1047F+Ol .1851E-I. .6355E+01 

10.00D .100 .9745EfO0 .1551E-01 .6335E+01 
12.000 .083 .9571L+00 .113?E-01 .6305E+01 
15.000 .067 .1121E*01 .1190E-01 .6000E+01 
2000 .010 .6445E+00 .5129E-D2 .6325E+01.  

.25.000 .040 .6112E+00 .3891E-02 .6330E+01 
30.000 .033 .6085E+00 .32213E-02 i6330E+01 

MAsXIMUJM AiBSOLUTL SPECTRAL ACCELERATION .3560E +0 1 
AT FREQJFNCY (CP.S) .1700E+01 

Cl



NORMALIZED PLJT UF RE SPONSE SPFCrRA ..  

DA~MP IAG MAX[MUM A PLOT 
VALJE VALUE FREQUENCY SYMIBOL 

.2000E-) I .3560E+01 .1700E+01 

NORMALIZED ALSOLUTF ACCELERAT[ON0 
FREJNCY 0.0 0.25 0.5 0.75 1.0 FREONCY 

KL K 
X I.  

1.500 X 1 K 1.500 

K LX 

X X 
3.500 X 

X .0 K K .0 

6.000 x 
X 6.000 
K 0 

9.000 K 1 9.003 

x 
K 

2 5. 009 X K Z5.000 .  

FREJNCY 0.0 0.25 10.5 0.7 5 1.0 FREONCY



INPUT TIME HISTORY C0NTRJL 

TIME HISTORY NUMBsER 3 
NJMBER JF TIME POINTS NTP 2001 
INPUT CODE INPT I 
TIME STEP DEL .0050 
ACCELERATION SCALE FACTOR SFTR 1.0000 

COMPUTATION AND OUTPUT CONTROL 

I)IPUT HISTORY INTEGRATION CODE INTR 0 
SPECTRU9 COMPUTATION CODES ISPC L 

IDUR 0 
SPECTRUM OUTPUT CUDE 10UT 3 
NJlBER OF FREQUENCY POINTS NFP 20 
NJMBER OF DAMP INGS NDP L 
FREQUENCY SCALE TYPE COOF IFSC 2 
LIWEST FREUJENCY IN CPS WI .3000 
HIGIEST FREQUENCY IN CI'S W2 30.0000 
TIME STEP TO PPIUD RATIO DELP .2000 

FIELD LENGTH REQUIREMENTS 
. (IN OCTAL) 

PROGRAM LENGTH 040437 
BLANK COMMON REQUIRED . 07647 
FIELD LENGTH REQUIRED 050306 

FORMAT OF INPUT TIME HISTORY IS 

(lb400(/),(E16.8M ) 

C) 

C)C)



(3 TIME ACCEL TIME ACCEL TIME AACEL TIME ACEL (JME ACEL 

.005 .113F+00 .010 .884E-01 .015 .634P-01 .020 .373z-01 .025 .102E-01 .030 -. 175E-01 .035 -. 453E-01 .040 -. 727E-01 .045 -.9922-01 .050 -. 125E+30 

.055 -. 149E+uo .060 -.173E+00 .065 -. 196E+00 .070 -. 218E+00 .075 -.2392200 

.080 -. 260E+:)0 .085 -. 2B0E+00 .090 -. 298E+00 .095 -. 314E+00 .100 -. 329E+00 

.105 -. 342E+00 .110 -. 3532+30 .115 -. 362E+00 .120 -. 370+00 .125 -. 376+20 
*130 -. 381E+00 .135 -.384=+00 .140 -. 386:+00 .145 -. 3866+00 .150 -. 384E*+0 
.155 -. 381+00 .160 -.378E+00 .165 -. 373E+00 .170 -. 357E+00 .175 -. 361E+00 
.160 -. 354E+00 .I5 -. 346E+00 .190 -. 337E+00 .195 -. 326E+00 .200 -. 315E+00 
.205 -. 303E+00 .210 -. 289+D00 .215 -. 276E+00 .220 -. 2512+00 .225 -. 246E+30 
.230 -. 230E+00 .235 -. 214E+00 .240 -. 1982+00 .245 -. 181+00 .250 -. 163E+00 
.255 -. 145E+00 .260 -. 127E+00 .2F5 -. 109-+00 .270 -. 901=-01 .275 -. 715E-01 
*280 -,528E-21 .285 -. 34 1-01 .290 -..155E-01 .295 .3082-02 .300 .215E-31 
.305 .396E-01. .310 .574E-31 .315 .749=-01 .320 .919E-01 .325 .109E+00 
.330 .125E*00 .335 .141E+00 .340 .157E+00 .345 .172E+00 .350 .187E+30 
.355 .202E+00 .360 .215E+00 .355 .228E+00 .370 .2412+00 .375 .252E+00 
.380 .263E+0 .385 .273E+00 .390 .283E+00 .395 .292E+00 .400 .300E+00 
.405 .307v +00 .410 .314E+00 .415 .319E+00 .420 .323+00 .4Z5 .326E+30 
.430 .329E+00 .435 .329E+00 .440 .329:+00 .445 .327=+00 .450 .323E+30 
.455 .317E+0u .450 .3LOE+00 .465 .3022+00 .470 .293;+00 .475 .283E+0 
* 480 .273E+00 * 485 .253E+00 .490 .253E+00 .495 .2422+00 .500 .230E+30 
*505 .217E+00 .510 .202E+00 .515 .187E+00 .520 .171=+00 .525 .155E+)0 
.530 .138E+00 .535 .122E+00 .540 . 106E+00 .545 .8992-01 .550 .734E-01 
.555 .564E-01 .560 .387E-01 .565 .204E-01 .570 .173E-02 .575 -. 169E-01 
.580 -. 353E-01 .585 -. 532E-01 .590 -. 707E-01 .595 -. 880E-01 .600 -. 106E+00 
.605 -. 124E+00 .610 -. 142E+00 .615 -. 161E+00 .620 -.180E+00 .625 -. 190E+30 
.630 -. 215E+00 .635 -. 230E+00 .640 -. 242E+00 .645 -. 253E+00 .650 -. 262E+0 
.655 -. 2b9E+00 .660 -. 277+00 .665 -. 284+00 .670 -. 2922+00 .675 -. 299E+30 
.680 -. 305E+00 .685 -. 309E+00 .690 -. 310E+00 .695 -. 310+00 .700 -. 307E+00 
.705 -. 302E+00 .710 -. 296E+00 .715 -. 291E+00 .720 -. 285=+00 .725 -. 279E+00 
.730 -. 274F+00 .735 -. 268E+00 .740 -. 2b1E+00 .745 -. 252E+00 .750 -. 242E+00 
.755 -. 231F+00 .760 -. 220E+00 .765 -. 2082+00 .770 -. 196+00 .775 -. 185E+20 
.780 -. 174E+00 .785 -. 153E+00 .790 . -. 153E+00 .795 -. 142E+00 00 0 . -. 132E+00 
.805 -. 121E+00 .810 -. 109E+00 .815 -. 9772-01 .820 -. 853F-01 .825 -. 749E-31 
*830 -. 635E-01 .835 -. 518E-01 .840 -. 3962-01 .845 -. 2b9E-01 .850 -. 137E1-3 1 
.855 -. 2292-33 .860 .132E-01 .865 .2s2E-01 .870 .384E-01 .875 .498E-31 
*080 .603E-0L .885 .703E-U1 .890 .800E-01 .895 .8982-01 .900 .998E-01 
.905 .110E+00 .910 .120+0 .915 .130E+00 .920 .1382+00 .925 .146E+00 

0A 930 .152E+00 .935 .156E+00 .940 .159+00 .945 .150E+00 .950 .161E+)0 
*955 .160E+00 .960 .159E+00 .955 . 1585 +00 .970 .156z+00 .975 .1532+20 
*980 .150E+00 9 3 5 ,147E+00 .990 .143E+00 .995 . 138E+00 1.000 . 134E+20 0 1.005 .130E+00 1.010 .125E+00 1.015 .120E+00 1.020 .1152+00 1.025 .109E+30 

1.030 .103E+00 1.035 .957E-01 . 1.040 .86E-01 1.045 .8142-01 1.050 . 743E-01 
1.055 .674E-01 1 . 060 .607E-01 1.065 .542E-C1 1.070 .4762-01 1.075 .409E-31 
1.080 .338E-01 1.085 .252E-01 1.090 .183E-01 1.095 .101E-01 1.100 .183E-32 
1.105 -. 63LE-02 1.110 -. 1412-01 1.115 -. 213E-01 L.120 -. 279E-01 1.125 -,339E-D1 
1.130 -. 392E-01 1.135 -. 440E-01 1.140 -. 484E-01 1.145 -. 525E-01 1.150 -. 564E-)1 
1.155 -. 600E-01 1.160 -. 635E-01 1.165 -. 668E-01 1.170 -. f98;-01 1.175 -. 725E-0.1 
1*1o0 -. 7482-01 1.185 -. 756E-01 1.190 -. 780E-01 1.195 -. 790E-0L 1.200 -. 797E-D1 
1.205 -. 800E-01 1.210 -. 802E-01 1.215 -. 302:-01 1.220 -. 801:-01 1.225 -. 798E-3L 
1.230 -. 792E-01 1.235 -. 734E-01 1.240 -. 772L-01 l.245 -. 758=-OL 1.250 -. 741E-31 
1.255 -. 722E-01 1. ?510 -. 70tE-01 1.2u5 -. 679c-01 1.270 -. 6552-01 1.275 -. 630E-21 
1.280 -. 604E-0L 1.285 -. 577E-01 1.290 -. 548E-01 1.295 -. 5192-01 1.300 -. 489E-21 
1.305 -. 459E-01 1.310 -. 430E-01 1.315 -. 402E-01 1.320 -. 375E-01 1.325 -. 348E-31 
L.330 . -. 322E-01 1.335 -. 296E-01 1.340 -. 2 70E-01 1.345 -. 246E-0L 1.350 -. 223E-31 
1.355 -. 2032-01 1.300 -. 106E-01 1.355 -. 173-01. 1.370 -. 1552-01 1.375 -. 160E-3L 
1.330 -. L60E-uL 1.335 -. 154E-01 1.390 -. 1722-01 1.395 -. 1B52-01 1.400 -. 2002-21 
L.405 -. 2182-0L 1.410 -. 238E-01 L.41j -. 15.4z-0 1 1.420 -. 281-0L 1.425 -. 302E-21 
L.430 -. 32 3i-0 1 1 .435 -. 34 5-1 L. *43 -*3.62-1 1.445 -. 393>-01 1.450 -. 420E-0L



1.580 .509E -01 1.535 .557E-01 1.590 .627E-01 1.595 .685=-01 1.600 .737E-31 
1.605 .779E-01 1.610 .810E-01 1.615 .A29E-01 1.620 .839 -01 1.625 .844E-01 
1.630 .851E-01 1.635 .BlE-01 1.640 .876E-01 1.645 .894E-01 1.50 .910E-01 
1.655 .916E-0L 1.660 .908E-01 1.6b5 .882E-01 1.670 .838=-01 1.675 .781E-01 
1.680 .716L-01 1.635 .652E-01 1.690 .593E-01 1.695 .541E-0L 1.700 .496E-3I 
1.705 .453E-01 1.710 .405E-)1 1.715 .347 -01 1.720 .275=-01 1.725 .189E-)1 
1.730 .935L-02 1.735 -. 635E-03 1.740 -. 104E-01 1.745 -. 193- 01 1.750 -. 271E-01 
1.755 -. 338E-01 1.760 -. 397E-O1 1.765 -. 452E-01 1.770 -. 508E-01 1.775 -. 567E-01 
1.780 -. 629E-1 1.735 -. b92E-01 1.790 -. 754E-01 1.795 -. 811 -01 1.800 -. 861E-31 
1.805 -. 904E-01 1.310 -. 939E-91 1.815 -. 969E-01 1.820 -. 996- 01 1.825 -. 102E+30 
1.830 -. 104E+00 1.835 -. 105E+30 1.840 -. 1065+00 1.845 -. 106E+00 1.850 -. 104E+30.  
L.355 -. 102E+00 1.860 -. 997E-01 1.865 -. 969E-01 1.870 -. 942 -01 1.875 -. 915E-31 
1.880 -. 6888-01 1.885 -. 859E-01 1.890 -. 822E-01 1.895 -. 773E-01 1.900 -. 711E-31 
1.905 -. 635E-O1 1.910 -. 546E-01 1.915 -. 451E-01 1.920 -. 352E-0L 1.925 -. 256E-21 
1.930 -. 165E-01 1.935 -. 818E-02 1.940 -. 483E-03 1.945 .675E-02 1.950 .138E-31 
1.955 .2008-01 1.9o0 .278E-01 1.955 .3495-01 1.970 . 4192-01 1.975 .487E-0L 
1.980 . 552E-01 1.985 .612E-91 I.990 .6695-01 1.995 . 721E-0 1 2.000 .770S-31 
2.005 .816-01 2.010 .858E-01 2.015 . 895E-01 2.020 .9265-01 2.025 .950E-01 
2.030 . 9b7E-01 2.035 .977E-01 2.040 .982E-01 2.045 . 985E-01 2.050 .987E-01 
2.055 .990E-0L 2.060 .994E-01 2.065 .100E+00 2.070 .100E+00 2.075 .101E+30 
2.080 .100E +00 2.085 .992E-31 2.090 . 976E-01 2.095 .954=-0L 2.100 .927E-31 
2.105 .898E-01 2.110 .859E-01 2.115 .8415-01 2.120 .815=-01 2.125 .791E-)L 

.130 .768E-01 2.135 .745E-01 2.140 1215-01 2.145 .693=-0L 2.150 .662E-31 
2.155 .624E-01 2.160 .582E-01 2.165 .533E-01 2.170 .479E-01 2.175 .422E-01 
2.180 .363E-01 Z.135 .302E-01 2.190 . 242E-01 2.195 .1835-01 2.200 .126E-2L 
2.205 .696E-32 2.210 *148E-02 2.215 -. 396E-02 2.220 -. 940E-OZ 2.225 -. 148E-31 
2.230 -. 203E-01 2.235 -. 257E-01 2.240 -. 310E-01 2.245 -. 351E-01 2.250 -. 410E-91 
2.255 -. 457E-01 2.260 -. 502E-01 2.265 -. 544E-01 2.270 -. 585E-01 2.275 -. 623E-31 
2.280 -. bb0-01 2.285 -. 694E-01 2.290 -. 726E-01 2.295 -. 7565-01 2.300 -. 784E-31 
2.305 -. 811E-01 2.310 -. 836E-01 2.315 -. 360E-01 2.320 -. 883E-01 2.325 -. 905E-01 
2.330 -. 927E-01 2.335 -. 946E-01 2.340 -. 963E-01 2.345 -. 976=-O1 2.350 -. 986E-01 
2.355 -. 992E-01 2.360 -. 994E-01 2.355 -. 992E-01 2.370 -. 988E-01 2.375 -. 982E-31 
2.360 -. 974E-01 2.385 -. 966E-01 2.390 -. 957E-01 2.395 -. 948-01 2.400 -. 939E-01 
S2.405 -. 928E-0.1 2.410 -. 916E-01 2.415 -. 903E-01 2.420 -. 888E-01 2.425 -. 873E-01 
2.430 -. 860E-01 2.435 -. 849E-01 2.440 -. 845E-01 2.445 -. 847=-01 2.450 -. 856E-)1 
2.455 -. 871E-01 2.460 -. 89tE-01 2.465 -. 911E-01 2.470 -. 930E-01 2.475 -. 944E-31 
2.480 -. 952E-01 2.485 -. 956E-01 2.490 -. 956E-01 2.495 -. 956E-01 2.500 -. 959E-31 
2.505 -. 965E-01 2.510 -. 976E-01 2.515 -. 990E-01 2.520 -. 1005+00 2.525 -. 101E+30 
2.530 -. 102E+00 2.535 -101E+00 2.540 -. 996E-01 2.545 -. 9725-0L 2.550 -. 941E-31 
2.555 -. 90bE-01 2.560 -. 867E-01 2.565 -. 823E-01 2.570 -. 7735-01 2.575 -. 715E-D1 
2.580 -. 646E-01 2.535 -. 5b6E-31 2.590 -. 417-1 2.595 -. 3835-01 2.600 -. 289E-31 
2.605 -. 200E-01 2.610 -. 120E-01 2.615 -. 498E-02 2.620 .123E-02 2.625 .700E-32 
2.630 .128E-01 2.635 .190E-01 2.640 .258E-01 2.645 .329=-01 2.650 .399E-01 
2.655 .461E-01 2.660 .509E-01 2.655 . 539E-01 2.670 .551z-01 2.675 .548E-01 
2.680 .536E-01 2.05 .523E-01 2.690 . 515E-01 2.695 .517E-01 2.700 .528E-DL 
2.705 .547E-01 2.710 .557E-01 2.715 .585E-01 2.720 .598=--D 2.725 .606E-31 
2.730 .6t2h-01 2.735 .622E-01 2.740 .6425-01 2.745 .6765-01 2.750 .725E-31 
2.755 .787E-ul 2.760 .857E-01 2.755 .928E-01 2.770 .9935-01 2.775 .105E+00 
2.780 .109E+00 2.785 .112E+00 2.790 .114E+00 2.795 .116E+00 2.800 .118E30 o 
2.805 . 120E+00 2.810 .122E+00 2.815 .123E400 2.020 .1245+00 2.625 .125E+3.0 
2.830 * 1,4E+00 2.835 .123E+00 2.840 .122E+00 2.845 .1195+00 2.850 .117E*30 

.855 .1E+00 2.860 .110E*00 2.865 105E+00 2.870 .990-01L 2.875 .914E-31 
2.880 .8251-01 2.885 .725E-01 2.890 .617E-01 2.895 .506E-01 2.900 .394E-01 

*905 . 282E-)1 2.910 .170E-01 2.915 .5365-02 2.920 -. 6885-02 2.925 -. 200E-31 
2.930 -. 3411-01 2 .935 -. 491E-01 2.940 -. 6475-01 2.945 -. 8 04:-01 2.950 -. 958E-01 
2.955 .1l: 1+00 2.960 -. 125+)0 2.965 -. 1381+00 2.970 -. 1515+20 2.975 -. 1645+00 
2.9130 -. 176E+,0 2.965 -. 1878+00 2.990 -. 195+00 2.995 -. 209E+30 3.000 -. 218E+20 
3.005 -. 227E +0) 3.010 -. 234E+00 3.015 -. 2415+00 3.020 -. 246E+00 3.025 -. 250E+00 
3.030 -. 254+00 3.035 -. 256E +00 3.040 -. 258E+00 3.045 -. 258E+00 3.050 -. 256E+00 
3.055 -. 2531.:+00 3.060 -. 2q8E+00 3.Ub5 -. 24)12 +00 3.070 -. 235E+00 3.075 -. 227E+00 
3.080 -. 219F+00 3.035 -. 211E+00 3.090 -. 202E+00 3.095 -. 1935+00 3.100 -. 1648+30 
3.105 -. 174E+00 3.110 -. 1 6 3E+?0 3.115 -. 1505+00 3.120 -. 1365+00 3.125 -. 121E+30



3.230 . 392E +00 3.235 .413E+00 3.240 .432E+00 3.245 .449E+00 3.250 .464E+30 
3.255 .477E+00 3.260 .4B9:+00 3.2b5 .499E+00 3.270 .507E+00 3.275 .513E+30 
3.280 .518E+00 3.285 .521E+00 3.290 .523E+00 3.295 .523E+00 3.300 .522E+0 
3.305 .520E+00 3.3LO .516E+00 3.315 .512E+00 3.320 .506E400 3.325 .500E+30 
3.330 .492Ef00 3.335 .483E+00 3.340 .474E+00 3.345 .453E+00 3.350 .452E+30 
3.355 .441E+00 3.360 .428E+00 3.355 .415=+00 3.370 .401+00 3.375 .387E+30 
3.380 .371E+00 3.385 .3542+00 3.390 .337E+00 3.395 .318E+00 3.400 .300E+00 
3.405 .281E*00 3.410 .252E+00 3.415 .243E+00 3.420 .224E+00 3.425 .204E+30 
3.430 .185E+00 3.435 .1552+00 3.440 .145E+00 3.445 .1252+00 3.450 .105E+)0 
3.455 .652E-01 3.450 .657E-01 3.465 .470E-01 3.470 .291E-0L 3.475 .123E-01 
3.460 -. 362E-02 3.485 -. 186E-01 .3.490 -. 330E-01 3.495 -. 469E-01 3.500 -. 605E-31 
3.505 -. 741-)1 3.510 -. 876E-01 3.515 -. 101E+00 3.520 -. 114=+00 3.525 -. 126E+0 
3.530 -. 136-+00 3. 535 -. 146 +00 3.540 -. 155E+00 3.54 -. 153E+00 3.550 -. 169E+30 
3. 555 176+00 3.560 -. 181E+00 3.555 186E+00 3.570 -. 1902+00 3.575 -. 193E+00 

1950 -.135e503. 585 1962+00 3.590 195E+00 3.595 1932+00 3.600 -. 190E+30 
3.605 -. 187' .0 3.610 -. 183E+00 3.615 -. 178E+00 3.620 -. 172E+00 3.625 -. lbbE+00 
3.630 -. 157E+oO 3.635 -. 147E+00 3.640 -. 135E+00 3.645 -. 122E+00 3.650 -. 107E+30 
3.655 -. 929 -01 3.660 -. 788E-31 3.655 -. 655E-01 3.670 -. 533:-01 3.675 -. 419E-31 
3.560 -. 309E-1 3.685 -. 197E-01 3.690 -. dOE-02 3.695 .425E-02 3.700 .169E-0L 
3.705 .295E01 3.710 .41 1E-01 3.715 .510E-01 3.720 .587=-0L 3.725 .639E-) L 
3.730 .669E-01 3.135 .679E-01 3.740 . b76E-01 3.745 .655=-01 3.750 .650E-31 
3.755 .633E-01 3.750 .61 3E-01 3.755 . 388E-01 3.770 .556E-01 3.775 .515E-31 
3.780 .468 -01 3.735 .417E-01 3.790 . 365E-01 3.795 .314E-01 3.800 .267E-01 
3.805 .222 -1 3.810 .179E-01 3.815 .135E-01 3.820 .864=-02 3.825 .390E-J2 
3.830 -. 115E-02 3.835 -. 604P-02 3.840 -. 104E-0 1 3.845 -. 142=-01 3.850 -. 173E-01 
3.55 -. 201E-01 3.360 -. 23 1E-01 3.855 -. 268E-01 3.870 -. 320=-01 3.875 -. 387E-01 
3.8830 -. 469E-01 3.85 -. 563E-01 3.890 -. 661E-01 3.895 -. 756E-01 3.900 -. 845E-01 
3.905 -. 922E-01 3.910 -. 990E-01 3.915 -. 105E+00 3.920 -. 1112+00 3.925 -. 1172+30 
3.930 -. 123E+00 3.935 -. 129E+00 3.940 -. 136E+00 3.945 -. 142E+00 3.950 -. 146E+0 
3.955 -. 150 E+00 3.950 -. 152E+00 3.955 -. 153E+00 3.970 -. 153E+00 3.975 -. 153E+30 
3.980 -. 152E+00 3.985 -. 150+0 3.990 -. 148E+00 3.995 -. 144=+00 4.000 -. 139E+0 
4.005 -. 133E+00 4.010 -. 126E+00 4.015 -. 119E+00 4.020 -. 109E+00 4.025 -. 997E-3L 
4.030 -. 911E-01 4.035 -. 832E-01 4.040 -. 750E-01 4.045 -. 692E-01 4.050 -. 627E-31 
4.055 -. 563E-01 4.060 -. 497E-01 4.065 -. 430E-01 4.070 -. 3b5-01 4.075 -. 304E-DL 
4.080 -. 249E-01 4.085 -. 201E-01 4.090 -. 1 59E-01 4.095 -. 121E-01 4.100 -. 838E-02 
4.105 -. 446E-02 4.1Lo -. 909=-04 4.115 .483E-02 4.120 .103E-01 4.125 .162E-L 

.130 .225E-04. 1.135 .290E-01 4.140 .357E-01 4.145 .4262-01 4.150 .497E-01 
4.155 .571E-01 4.160 .646E-01 4.155 .720E-01 4.170 .792E-01 4.175 .8592-01 
4.180 .919E-01 4.135 .970E-01 4.190 .101E+00 4.195 .105E+00 4.200 .108E+30 
4.205 .I10E+00 4.210 .112E+00 4.215 .114:+00 4.220 .115E+00 4.225 .115E+00 
4.230 . 1142 +00 4.235 . 113E+00 4.240 .111+00 4.245 .108E+00 4.250 .106E+00 
4.255 .104+00 4.2f0 .1032+DO 4.255 . 102=+00 4.270 . 101+00 4.275 .998E-31 
4.280 .990E -01 4. 2d5 .982E-0L 4.290 . 973E-01 4.295 .9532-01 4.300 .952E-31 
4.305 . 940E-01 4. 3L0 .926E-01 4.315 . 907E-01 4.320 .8822-01 4.325 .849E-01 
4.330 . 806 E-01 4.335 .7522-01 4.340 .691E-01 4.345 .6232-1 4.350 .551E-01 
4.355 . 4782-01 4.360 .405E-01 4.365 . 332E-01 4.370 .257E-01 4.375 .178E-31 
4.380 .949E-02 4.385 .695E-03 4.3Y0 -. 847E-02 4.395 -. 1782-01 4.400 -. 268E-1 

405 -. 354F-01 4.410 -. 432E-01 4.415 -. 5012-01 4.420 -. 5512-01 4.425 -. 614E-31 
4.430 -. 562E-01 4.435 -. 706E-01 4.440 -. 7462-01 4.445 -. 71:-DL 4.450 -. 809E-:1 
4.455 -. 827E-01 4.450 -. 832E-01 4.465 -. 22- 01 4.470 -. 7972-01 4.475 -. 757E-3.1 
4.480 -. 705E-01 4.485 -. 644L-1 4.490 -. 577E-01 4.495 -. 509E-01 4.500 -. 441E-01 
4.505 -. 375E-01 4.510 -. 313E-01 4.515 -. 25,E- 01 4.520 -. 200E-01 4.525 -. 151E-31 
4.530 -.. 106-01 4.535 -. 6S7E-02 4.540 -. 341E-02 4.545 -. 887E-03 4.550 .852E-33 
4.555 .182E-02 4.5.0 .200E-02 4.5t5 .154 -02 4.570 .531z-03 4.575 -. 915E-33 
4.580 -. 273E-32 4.565 -. 491E-32 4.590 -. 71lE-02 4.595 -. 107E-01 4.600 -. 144E-0L 
4.605 -. 1892-01 4.610 -. 241E-01 4.615 -.

29
8E-01 4.620 -. 35b-01 4.625 -. 409E-01 

4.630 -. 453F-JL 4,635 -. 483E-01 4.540 -. 494E-01 4.645 -. 4842-01 4.650 -. 454E-0 
4.655 -. 4072-01 4.650 -. 346E-01 4.t65 -. 275?-01 4.t70 -. 1952-01 4.675 -. 107E-31 
4.680 -. 730E-03 4. 635 *.107E-31 4.690 .242-01 4.b95 .4002-01 4.700 .584E-31 
4.705 .7901-31 4.710 .102. 00 4.715 .L i*0 . 4.720 .150E+00 4.725 .175E+00 
4.730 .19L9 eu0 4.735 .223E+2 0 it.7 9 4.745 .270Z+00 4.750 .293E+00 
4.755 .317E+O0 7(0 .341E+00 4.7 5 .3t)5E+0o 4.770 .386+00 4.715 .410E+00



4.880 .368E+00 4.835 .337E+00 4.890 .305P+00 4.895 .271E+00 4.900 .236E+30 
4.905 .201E+00 4.910 .165E+00 4.915 .129E+00 4.920 .932E-01 4.925 .572E-31 
.4.930 .212E-01 4.935 -. 149E-01 4.940 -. 509E-01 4.945 -. 867E-01 4.950 -. 122E+00 
4*955 -. 157E+00 4.950 -. 191E+00 4.965 -. 225E+00 4.970 -. 258E+00 4.975 -. 290E+00 
4*980 -. 321E+90 4.985 -. 352E+00 4.990 -. 382E+00 4.995 -. 412+.00 5.000 -. 440E+)0 
5.005 -. 467E #00 5.010 -. 494E +00 5.015 -. 519E+00 5.020 -. 5442+00 5.025 -. 568E+30 
5.030 -. 591-+J0 5.035 -. 612E+D0 5.of0 -. 6331+00 5.045 -. 651:+00 . 5.050 -. 668E30 
5.055 -. 6b2-+D0 5.060 -. 6942+00 5.065 -. 704E+00 5.070 -. 712E+00 5.075 -. 717E+ 0 
5.080 -. 722E+j0 5.085 -. 724E+00. 5.090 -. 725E+00 5.095 -. 724E+00 5.100 -. 721E+00 
5.105 -. 716E +00 5.110 -. 708E+00 5.115 -. 698E+00; -5.120 -. 66E+00 5.125 -. 672E+30 
5.130 -. 057E+00 5.135 -. 639E+00 5.140 -.620E+00 5.145 -.599z+00 5.150 -. 576E+00 
5.155 -. 553E+00 5.160 -. 528E+00 5.165 -. 501z+00 5.170 -. 474=+00 5.175 -. 447E+30 
5.180 -. 418E +0 5.1'05 -. 3892+00 5.190 -. 360E+00 5.195 -. 3302+00 5.230 -. 299E+30 
5.205 -. 268E+00 5.210 -. 2362+0O 5.215 -. 204E+00 5.220 -. 172E+00 5.225 -. 140E+00 
5.230 -. 109E+00 5.235 -. 7882-01 5.240 -. 490E-01 5.245 -. 1972-01 5.250 .928E-2 
5.255 .360E-01 5. 260 .6bS4E-01 5.265 .943E-01 .5.270 121:+00 5.275 .148E+30 
5.230 .172E+00 5.285 .196E+00 5.290 .218E+00 5.295 .239P+00 5.300 .258E+00 
5.305 .276E+00 5.310 .293c+00 5.315 .308E+00 5.320 .322:+00 5.325 .334E+20 
5.330 .344E+00 5.335 .352E+DO 5.340 . 358= +00 5.345 .362E+00 5.350 .365E+20 
5.355 .367E+00 5. 360 .359E+00 5.365 .369E+00 5.370 .3582+00 5.375 .3b7E+30 
5.380 .364E +00 5.385 .350E+00 5.390 .355r+00 5.395 .350H+00 5.400 .343E+30 
5.405 .337L+00 5.410 .3292+00 5.415 .3222+00 5.420 .314E+00 5.425 .304E+30 
5.430 .293E+00 5.435 .281E+00 5.440 .266E+00 5.445 .251E+00 5.450 .234E+00 
5.455 .217E*00 5.460 .200E+00 5.465 .183E+00 5.470 .156=+00 5.475 .150E+20 
5.460 .134E+00 5.485 .118E+00 5.190 .102E+00 5.495 .86b3E-01 5.500 .702E-01 
5.505 .539E-01 5.510 .374E-31 5.515 .205=-01 5.520 .3322-02 5.525 -. 143E-0L 
5.530 -. 323E-01 5.535 -. 506E-0 1 5.540 -. 6902-01 5.545 -. 872=-01 5.550 -. 105E+J0 
5.555 -. 122E+00 5.560 -. 138E+00 5.565 -. 153E+00 5.570 -. 167E+00 5.575 -. 181E+00 .  
5.580 -. 195E+-0 5.535 -. 200E+00 5.590 -. 226E+00 5.595 -. 243E+00 5.600 -. 261E+00 
5.605 -. 279E#00 5.10 -. 298E+00 5.615 -. 317E+00 5.620 -. 335E+00 5.625 _.353E+00 
5.630 -. 370E+00 5.635 -. 386E+00 5.640 -. 401E+00 5.645 -. 416E+00 5.650 -. 429E+00 
5.655 -. 443E+00 5.660 -. 456E+30 5.655 -. 469+00 5.670 -. 481400 5.675 -. 493E+20 
5.680 -. 504E+00 5.685 -. 515E+00 5.690 -. 5242+00 5.695 -. 5322+00 5.700 -. 539E+30 
5.705 -. 544E+00 5.710 -. 5472+00 5.715 -. 549E+00 5.720 -. 550W+00 5.725 -. 549E+00 
5.730 -. 548E+00 5.735 -. 546E+30 5.740 -. 543E+00 5.745 -. 538E+02 5.750 -. 532E*00 
5.755 -. 523E+00 5.760 -. 512E+30 5.765 -. 499a+00 5.770 -. 484-+00 5.775 -. 468E+30 
5.780 -. 450E+00 5.795 -. 432E+00 5.790 -. 413E+00 5.795 -. 3932+00 5.800 -. 372E+30 C 5.805 -. 350E+00 5.810 -. 326+30 5.815 -. 2992+00 5.820 -. 270".+00 5.825 -. 239E+30 
5.830 -. 205F+00 5.835 -. 170;+00 5.840 -. 1342+00 5.845 -. 9552-01 5.850 -. 586E-31 
5.855 -. 204E-0L 5.8s0 .179E-01 5.855 .560E-01 5.870 .939E-01 5.875 .131E+30 C) 1.5*880 .169E+00 5.885 .2052+00 5.890 .242E+00 5.895 .278E+00 5.900 .3143E+00 
5.905 .350E*00 5.910 .3862+00 5.915 .421E+00 5.920 .455-+00 5.925 .489E+00 
5.930 .521E+00 5.935 .551E+00 5.940 .580E+00 5.945 .606E+00 5.950 .631E+00 
5.955 .654E+0O 5.960 .675E+00 5.965 .6942+00 5.970 .713=+00 5.975 .729E+00 
5.9B0 . 743E 0) 5.985 .755E+00 5.990 . 755E+00 5.995 .773400 6.000 .778E+00 
6.005 . 781E +00 6.OLO .762E+00 6.015 .7812+00 6.020 .778E+00 6.025 .773E+30 
6.030 . 7u6E +00 6.035 .758E+00 . 6.040 . 748E+00 6.045 .7372+00 6.050 .725E+)0 
6.055 .7112+oO 6.0f) .6972+00 6.055 .682E+00 6.070 .665E+00 6.075 .646E+30 
6.080 .625L+00 6.085 .600+ 30 6.090 .573E+00 6.095 . 543E+00 6.100 .510E+30 
6.105 .475E+0) 6..110 .438E+00 6.115 .400"+00 6.120 .351z+00 6.125 .322E+).0 
6.130 .281E+00 6.135 .240E+00 6.140 .L199+00 6.145 .1562 +00 6.150 .1122+30 
6.155 .678E-01 6.160 .226E-01 6.1t5 -. 233c-01 6.170 -. 696E-0L 6.175 -. 117E+30 
6.180 -. 1642+00 6.185 -. 212E+00 6.190 -. 26)+00- + 6.195 -. 308=+00 6.200 -. 357E+20 
6.205 405E+00 6.213 -. 452E+00 6.215 498E+00 6.220 -. 543=+30 6.225 -. 585E+00 
6.230 -. 625E+00 6.235 -. 5)3E+00 6.24) -. 698E+00 6.245 -. 730:+00 6.250 -. 760+00 
6.255 -. 786F+00 6.200 -. 80lop +00 6.265 -. 8312+00 6.270 -. 848E+00 6.275 -. 863E+00 
6.280 -. 8742+00 6.285 -. 83+00 t. 290 -. 038.E+00 6.295 -. 891E+00 6.300 -. 892E+30 
6.305 -. e90- + 00 L.310 -. 886E+00 6.315 -. 879,7+00 6.320 -. 87L2+D3 6.325 -. 860E+00 
6.330 -. 847F+00 6.335 -. 8321+00 6.340 -. i L5-+00 6.345 -. 795:+00 6.350 -. 773E+20 
6.355 -. 741KEL+ 00 6.360 -. 721E+00 6.365 -. 63E+*00 6.370 -. 653 +00 6.375 -. t31E+30 
6.380 -. 5991+00 6.335 -. 556E+D0 5. 390 -. 5332+00 6.395 -. 499=+00 6.400 -. 465E+00



- ~ ~~~~ U. JcC IJ~'J u.c .J -ov 6.530 .594E100 6.535 .t31E+00 6.540 .667E+00 6.545. .699:+00 6.550 *730E+30 
6.555 .758E+00 6.560 .783E+00 6.565 .806E+00 6.570 .8272+00 6.575 .846E+00 
6.580 .862E+00 6.535 .875E+00 6.590 .835E+00 6.595 .8922+00 6.600 .896E30 
6.605 .896+00 6.610 .893E+D0 6.615. .386E+00 6.6ZO .876E+00 6.625 .8u4E+0 
6.630 *848L+00 6.635 .830E+00 6.640 .809E+00 6.645 .785E+00 6.650 .759E+20 
b.655 .729E+00 6.650 .697E+00 6.655 .663E+00 6.670 .626E+00 6.675 .587E*30 
6.680 .546E+0 . 6.65 .503E+00 6.690 .4592+00 6.695 .414;+00 6.700 .368E+00 
6.705 .321E+00 6.710 .273E+90 6.715 .225=+00 6.720 .176E+00 6.725 .I27E+00 
6.730 .782F-01 6.735 .2962-01 6.740 -. 182E-01 6.745 -. 648E-01 6.750 -. 110E30 
6.755 -. 153i+00) 6.7f0 -. 195E+00 6.7b5 -. 235E+00 6.770 -. 273E+00 6.775 -. 310E+00 
6.70 -. 345E+00 6.735 -. 379E00 6.790 -. 412E+00 6.795 -. 443E+00 6.800 -. 472E+30 
6.805 -. 499E+O0 6.8LO -. 523E+)0 6.815 -. 544=+00 6.820 -. 552;+00 6.825 . -. 577E+30 
f.830 -. 588E+90 6.835 -. 596E+00 6.840 -. 601E+00 6.845 -. 603E+00 6.850 -. 602E+J0 
6.855 -. 599E +00 6.360 -. 593E+00 6.865 -. 586E+00 6.870 -. 5762+00 6.875 -. 564E+0 
5.800 -. 550E+00 6.885 -. 533E+00 6.890 -. 515E+00 6.895 -. 4932+00 6.900 -. 468E+30 
6.905 -44IE+00. 6.910 -. 4107+00 6.915 -. 376E+00 6.920 -. 340+D0 6.925 -. 301E+00 
6.930 -. 260E+00 6.935 -. 218E+00 6.940 -. L752+00 6.945 -. 131E+00 6.950 -. 864E-0I 
6.955 -. 407F-01 6.960 .589E-02 6.965 .532E-01 6.970 .101=+00 6.975 . 150E+30 
6.980 .199E+00 6.935 .248E+00 6.990 .296E+00 6.995 . 344E+00 7.000 .391E+00 
7.005 .436E+00 7.010 .480E+00 7.015 .522z+00 7.020 .561E+00 7.025 .597E+00 
7.030 .631E+00 7.035 .b2E +00 7.040 . 690E+00 7.045 .716E+00 7.050 .738E+00 
7.055 .757E+00 7.060 .7732+0 7.065 . 736E+00 7.070 .795:+00 7.075 .800E+10 
7.030 .800E+00 7.085 .746E+00 7.090 . .789E+00 7.095 .777E+00 7.100 .761E+00 
7.105 .742E+0 7.110 .7212+00 7.115 .697V+00 7.120 .6702+00 7.125 .642E+0 
7. 130 .611E+00 7.135 .577E+00 7.140 . 5422+00 7.145 .504E+00 7.150 .465E+00 
7.155 .424E+00 7.150 .382E+00 7.165 .339E+00 7.170 .295E+00 7.175 .251E+00 
7.180 .206E+00 7.185 .162E+00 7.190 .117E+00 7.195 .719E-01 7.200 .276E-01 
7.205 -. 158E-01 7.210 -. 583E-01 7.215 -. 9962-01 7.220 -. 140E+00 7.225 -. 179E*00 
7.230 -. 217E+00 7.235 -. 254E+30 7.240 -. 290-+00 7.245 -. 325E+00 7.250 -. 359E+00 
7.255 -. 391E+00 7.2(0 -. 421E+00 7.265 -. 446+00 7.270 -. 473a+00 7.275 -. 496E+D0 
7.280 -. 517E+00 7.235 -. 535E+00 7.290 -. 550E+00 7.295 -. 5542+00 7.300 -. 575E+0 
7.305 -. 584=+00 7.310 -. 590E+00 7.315 -. 594+00 7.320 -. 594E+00 7.325 -. 592E+0 
7.330 -. 587E+00 7.335 -. 579+00 7.340 -. 569E+00 7.345 -. 557E+00 7.350 -. 543E+00 
7.355 -. 526E+00 7.360 -. 508E+00 7.365 . -. 489E+00 7.370 -. 468+00 7.375 -. 446E+30 
7.380 -. 423E+00 7.385 -. 399E+00 7.390 -. 374E+00 7.395 -. 349E+00 7.400 -. 323E+00 
7.405 -. 298E+00 7.410 -. 273E+00 7.415 -. 248E+00 7.420 -. 223P+00 7.425 -. 199E+20 
7.430 -. 176E *00 7.435 -. 153E+00 7.440 -. 131E+00 7.445 -. 109E+00 7.450 -. 879E-31 
7.455 -. 66E -01 7.460 -. 452E-01 7.455 -. 238E-01 7.470 -. 232c-02 7.475 .193E-31 
7.480 .412E-01 7.4 5 .632E-01 7.490 .854E-01 7.495 .1082+00 7.500 .131E+30 
7.505 .154E+00 7.510 .177a+00 7.515 E201E+00 7.520 .2242+00 7.525 .246E+30 
7.530 .26'8E +00 7.535 .289E+00 7.540 . 308:+00 7.545 .3262+00 7.550 .3432 +300 
7.555 .359F+00 7.560 .374E+00 7.565 .388E+00 7.570 .400=+00 7.575 .410E+50 
7.580 .418E+00 7.535 .423F*00 7.590 .426E+00 7.595 . 425E+00 7.600 .422E+20 
7.705 .416F+00 7.610 .407E+00 7.615 .396E+00 7.620 .383E+00 7.625 .368E+00 
7.630 . 351E*00 7.635 .333r+00 7.640 .312E+00 7.645 .290E+00 7.650 .267E+00 
7.655 . 23E+00 7.650 .217a+00 7.665 .19tE+00 7.670 .1542+00 7.675 .138E+20 
7.6U0 . 110E+00 7.685 .831E-01 7.690 . 558E-01 7.695 . 2882-01 7.700 .201E-32 
7.705 -. 242e-01 7.710 -. 498E-01 7.715 -. 7462-01 7.720 -. 987=-01 7.725 -. 122E+20 
7.730 -. 145+00 7.735 -. 1bE+00 7.740 -. 187+00 7.745 -. 207+00 7.750 -. 226E+20 
7.755 -. 2431+00 7.760 -. 2586+00 7.755 -. 271E+00 7.770 -. 23E+00 7.775 -. 294E+0.0 
7.70 -. 303E+00 7.785 -. 312E+00 7.79t) -.- 3212+00 7.795 -. 329E+00 7.800 -. 338E+00 
7.805 -. 346t+0O 7.810 -. 353E+00 7.815 -. 360E+00 7.820 -. 3552+00 7.825 -. 369E+00 
7.830 -. 37Iv +00 7.635 -. 372E+00 7.840 -. 3722+00 7.845 -. 371=+00 7.850 -. 368E+00 
7.355 -. 365E+00 7.860 -. 3b2E+00 7.855 -. 357E+00 7.870 -. 3522+00 7.875 -. 345E+30 
7.880 -. 339E2JO 7.385 -. 3315+00 7.890 -. 3222+00 7.895 -. 3132+00 7.900 -. 302E+0 
7.905 -. 2912 00 7.910 -. 278-+00 7.915 -. 264-+0 7.920 -. 2492+00 7.925 -. 232E+00 
7.930 -. 214E +00 7.935 -. 195E+Do 7.940 -. L752+00 7.945 -. 156+00 7.950 -. 135E+00 
7.955 -. 1152+00 7.960 -. 954E-01 7.965 -. 76o0-01 7.970 -. 571-Di 7.975 -. 390E-1 
7.980 -. 2182-1 7.985 -. 5802-02 7.99o .891E-02 7.995 .221E-01 8.000 .338E-31 
8.005 .431-01 8.013 .22E-01 u.015 .5A9q-C1 8.020 . 8LE-01 8.025 .678E-01 
8.030 .702i-01 6.035 .712E-01 800 .712 -01 8.045 .701z-01 8.050 .68ZE-31



8.180 -. 942E-31 8.195 -. 957E-01 8.190 -. 968E-01 8.195 -.975E-0L 8.200 -. 978E-01 
8.205 -. 974E-01 8.210 -. 963E-01 8.215 -. 943E-01 8.220 -. 912=-OL 8.225 -.873E-01 
3.230 -. 826-;)1 8.235 -. 775E-01 8.240 -. 721E-0L 8.245 -. 666E-01 8.250 -. 613E-01 
8.255 -. 560E-01 8.250 -. 508-01 8.255 -. 455E-0L 8.270 -.401-01 8.275 -. 343E-31 
8.280 -. 24E- 0I 8.285 -. 224E-01 8.290 -. 164E-01 8.295 -. 108E-01 8.300 -. 571E-32 

.305 -. 126E0 2 8.310 .243E-02 8.315 .536E-02 8.320 .757;-02 8.3Z5 .914E-02 
8.330 .102E -01 8.335 .107E-01 8.340 .108E-01 8.345 .104=-01 8.350 .964E-32 

*355 .839E -02 8.360 .6S7E-02 8.365 .449E-02 8.370 .194=-02 8.375 -. 888E-03 3.380 -. 382E -02 8.385 -. 658E-12 8.390 -. 928E-02 8.395 -. 114E-01 8.400 -. 131E-01 8.405 -. 142E-0 1 8.410 -. 147E-01 8.415 -. 149E-01 8.420 -. 148=-01 8.425 -. 146E-31 
8.430 -. 144E-01 8.435 -. 142E-01 8.440 -. 139E-01 8.445 -. 136 -01 8.450 -. 130E-31 
8.455 -. 121E-01 8.460 -. 108E-01 8.455 -. 911E-02 8.470 -. 716-02 8.475 -. 5018-02 
3.440 -. 273E-1,2 6.435 -. 311E-03 8.490 . 229E-02 8.495 .519E-02 8.500 .849E-32 8.505 .1231-01 8.510 .1658-01 8.515 .210E-01 8.520 .255E-01 8.525 .299E-01 
8.530 .339E -01 8.535 .373E-01 8.540 .403E-01 8.545 .431E-01 8.550 .460E-01 
8.555 . 494F1-01. 8. 560 .537E-01 8.565 .591c-01 8.570 .b57E-01 8.575 . 732E-3 L 8*580 .814E-01 6.535 .899E-01 8.590 .934E-01 8.595 .107E+00 8.600 . 115E#00 
8.605 .1221+00 8.610 .130E+00 8.615 .137E+00 8.620 . 1458+00 8.625 .153E+0 
8.630 . 161E+00 8.635 168E+00 8.640 .176z+00 8.645 . 182=+00 8.650 .188E+30 8.655 .193E+00 8.660 .197E+00 8.665 .200E+00 8.670 .2012+00 8.675 .202E+30 
8.660 .202E+00 8.685 .201E+00 8.b9O .199E+00 8.695 .196E+00 8.700 .191E+30 
8.705 .186F +00 8.710 .179E+00 8.715 .171E+00 8.720 . 1b12+00 8.725 .148E+30 
8.730 .135E-+00 8.735 .119E+00 8.740 .102E+00 8.745 .6 34E-01 8.750 .643E-01 
8.755 448F-01 8.700 .251E-01 8.765 .521E-02 8.770 -. 148E-01 8.775 -. 351E-01 
9.790 -. 559E-31 8.785 -. 772E-01 8.790 -. 990E-01 8.795 -. 121E+00 8.800 -. 143E+30 [ 3.805 -. 164+ 00 8.d10 -. 183E+D0 8.815 -. 2017+00 8.820 -. 217e.30 8.825 -. 230E+30 8.830 -. 241E+00 8.835 -. 250E+00 8.840 -. 256E+00 8.845 -. 260+00 8.850 -. 263E+00 
8.855 -. 23E +00 8.860 -. 252E+00 8.855 -. 259E+00 8.870 -. 254=+00 8.875 -. 247E+30 8.80 -. 239E+0' 8.885 -. 230E+00 8.890 -. 219E+00 8.895 -. 206E+00 8.900 -. 192E+D0 8.905 -. 176E+00 8.910 -. 158E+00 8.915 -. 139E+00 8.920 -. 119E+00 8.925 -. 970E-31 
8.930 -. 750E-01 8.935 -. 526E-01 8.940 -. 303E-01 8.945 -. 8182-02 8.950 .138E-3 I 
8.955 .356E-01 8.460 .575E-01 8.965 .7962-01 8.970 .102E+00 8.975 .124E+0 
8.980 . 147E+00 8.985 .169E+00 8.990 .L91E+00 8.995 . 213E+00 9.000 .233E+00 
9*005 -. 253E2 00 9.010 .272E+00 9.015 . 291+00 9.020 . 308=+00 9.025 .325E+30 c 9*030 .3411+00 9.035 .355P+00 9.040 .3682+00 9.045 . 380+00 9.050 .390E+00 
9*055 .398F+00 9.060 .405E+00 9.065 .4102+00 9.070 .414E+00 9.075 .416E+00 
9.080 .416E.00 9.035 .414E+00 9.090 .410E+00 9.095 .404E+00 9.100 .396E+0 
9.105 .3861E+00 9.110 .375E+00 9.115 .363E+00 9.120 .349S+00 9.125 .335E+00 
9.130 .319E+00 9.135 .302E+00 9.140 .23.E+00 9.145 .264E+00 9.150 .243E+00 
9.155 .222E1+00 9.16)0 .199E+00 9.165 .L77E+00 9.170 .154=+00 9.175 .132E+30 
9.180 .110E+00 9.185 .882E-01 9.190 .6712-01 9.195 . 4652-01 9.200 .264E-01 
).205 67

9
LE-0? 9.210 -. 125E-01 9.215 -. 3162-01 9.220 -. 507Z-01 9.225 -. 699E-01 

9.230 -. 895r-01 9.235 -. 109E+00 9.240 -. 130E+00 9.245 -. 150=+00 9.250 -. 1708.0 9*255 -. 189E+00 9.210 -. 207E+00 9.265 -. 224E+00 9.270 -. 241E+00 9.275 .256E+0 
9.280Q -. 270E+00 9,245 .284E +00 9.290 -. 298+00 9.295 -. 311E*00 9.300 -. 325E+00 
').305 -. 337E+00 9.3LO -. 350E+00 9.315 -. 361E+00 9.320 -. 372E+00 9.325 -. 382E+00 
9.330 -. 391E+00 9.335 -. 3 9E00 9.340 -. 4 05E+00 9.345 -. 411=+00 9.350 -. 414E+30 
9.355 -. 4116E+00 9.360 -. 415E+00 9.355 -. 411E+00 9.370 -. 4052+00 9.375 -. 396E+30 
9.30 -. 385L1+00 9.385 -. 371E+00 9.390 -. 355c+00 9.395 -. 336E+00 9.400 -. 316E+30 
9.405 -. 295E+00 9.410 -. 2712+00 9.415 -. 247:+00 9.420 -. 2212400 9.425 -. 194E+30 
9.430 -. 167E 00 9.435 -. 140E+00 9.440 -. 1137+00 9.445 -. 854z-01 9.450 -. 597E-31 
9.455 -. 325E-01 9.460 -. 4422-02 9.4b5 . 243-L 9.470 .554 -01 9.475 .873E-31 
9.480 .120F f00 9.405 .154E+00 9.490 . 1874+00 9.495 .221 +03 9.500 .253E+30 
9.505 .285E+00 9.5L0 .316E+0 9.515 .346E+00 9.520 .3751+00 9.525 .402E+00 
9.530 .428E*00 9.535 . 452E+00 9.540 .475E+00 9.545 .496r 0) 9.550 .515E.00 
9.555 .5321+00 9.560 .5472+00 9*6 5 . 5592+00 9.570 .569=+0 9.575 .5752+30 
9.580 .576+100 9.585 .577E+00 9.590 .5732+00 9.595 .565E+00 9.600 .555E+30 
9.605 . 54 +00 9,0 .52E+00 9.615 .5132 +00 9.620 .497 +00 9.625 .48LE+30 
9.630 .4b5+0U 9.635 *4482*00 9.640 .9292+00 9.645 .409 +00 9.650 .388E+30 
9.655 .365L *00 9.,60 .341E+00 9.665 . 3L5E+00. 9.670 .288E+00 9.675 .260E+00 
9.680 231E+ 00 9..35 200E+00 9.690 .1672+00 4.695 .132E+00 9.700 .946E-01 
.9. 705 3.563E-01 9.710 * 19E-01 9.715 -. :2322-01 9.720 -. 635E -01 9.725 -. 104E+00



*I17L~~~ ~7 OjU IOC (Ij~~i 1.C)ttJvv 9.830 -. 785E+00 9.83 -. 790E+50 9.840 792E+00 9.845 -. 791=+00 9.850 -. 787E+00 
9.855 -. 781E+00 9.850 -. 772E+00 9.665 -. 760E+00 9.870 -. 746z+00 9.875 -. 729E+30 9.880 -. 710E+90 9.885 -. 689E+30 9.890 -. 666E+00 9.895 -. 642E+00 9.900 -. 616E+00 9.905 -. 587E+00 9.910 -. 557E+00 9.915 -. 524E+00 9.920 -. 489E+00 9.925 -. 452E+30 9.930 -. 414E+00 9.935 -. 376E+00 9.940 -. 337E+00 9.945 -. 299+00 9.950 -. 261P+00 
9.955 -. 224F+00 9.900 -. 186E+00 9.965 -. 148E+00 9.970 -. 109z+00 9.975 -. 705E-01 

*8 -. 325E-01 9.985 .435E-02 9.990 .392E-01 9.995 .717E-01 10.000 .102E+30 
10.005 .130E +00 

0 o



SPECTRA FOR TIE PRECEDING TIME HISTORY WILL 3E 
CALCULATED AT THE FOLLOWING FREQUENCIES (IN CPS) 

.3000 .oo .7000 1.0000 1.5000 1.7000 2.0000 2.5030 3.0000 3.5000 

*'.0000 4.5000 5.0000 5.5000 6.0000 6.5000 7.0000 7.5000 8.0000 9.0000 

10.0000 12.0000 15.0000 20.0000 25.0000 30.0000 

00 

0



FREQUENCY P E .T1) A6OiLUTE P SEU3L0 TIME AT 
(C PS (SECS) ACCELERATION VELOCITY MAXIMU4 

.300 3. 333 .2376E+00 .1260E+00 .9060E+01 

.140) 2. 500 .5539E+00 .1715 E+ D 0 1077E+02 

.70) 1. 429 .8 2 2 E +0 0 i1870EtO0 .6335E+010 
1.001 1.000 8 49 LE + 00 .1351E.O0 .5300E+01 
1.50J .667 .1.824E+01 .5118E+00 .6635E+01 
I .7u .538 54 74E +01 .5130E+00 .7300E+01 
2.003 .500 .6093E.-01 .48'.9E+3o .9450E+01 
2 .500 .4.00 .3295F+01 . 20983E+DO .6585E+01 
3.000 . 333 . 182 3E+01 .9674.E-01 .9905E+01 
3 .501J .286 .1510E+01 .6866E-0 I .5070E+01 
14.O .03250 1 1309E+01 .5209E-01 .6295E+01 
4.50) .222 .13947E401 .14939E-01 .7095E+01 
5.00) .200 .12014Ef01 .3831E-01 .6515E+01 
5 .500 1 192 .1037E+01 . 311.S5E-01 .(SbOO ~1 
5.000 .167 .1068E+01 .Z8 32E-01I .6595E+01 
b.500 .154 .1033E+01 .-2514 5E-0 I .9'340E+01 
7 .000 .143 .1003F +0 1 .2281E-01 .6290E+01 
7. 503 133 .9738E+00 .2067r-01 .30El 
3 .000 .125 .9755E+00 .1941E-01 .6300E+01 
9.003 .111 .9911E+00 *1753E-OL .6285E+01k 

10.003 .100 .97L3E+00 .15146E-D1 .6515E+01 
12.003 .083 .9349E+00 .1240E-01 650O5E+01 

* 15.000 .067 .9126E+03 .9683E-02 *bblDE+01 
2 20. 00 J .050 .916 0E + 00 .7289E-02 6 /a0 0E + 01 
25.001 .040 .9019E+00 .57142E-02 .6600E+01 
30.003 .033 BE999E+00 *4771.E-DZ .6f3O0E+01 

MA.XIMUM. AIISOLUTI: SPECTRA4L ACCELI-RAT1ION *.5093E*01 

AT FREOJENCY (CPS) .20 00 -P+ D



e NOR4ALIZED PLIT OF RESPONSE SPECTRA..  

D AMP 114; i? A X IMUM A T PLOT VALUE VALUE FREQUENCY SYMBOL 

.20O0E-0J1 6bi093E +0 1 .2000E+01 

NORMALIZE) ABSOLUTE ACCELERATION 
FFRE0NGY 0.0 0.25 0.5 0.75 1.0 FREJNCY 

x K.1 x 

K 
K 

1.500 X 
X. 1.500 

x I K 

£ K 
x K 

3. 500 K X. 3.00 

1 K 

. OO() K x K .000 

x K ) 

K L 
K 

K 1 x (? 1.000 K X. KZ5.000 

CPS XKKXXXXXKcKKXXXXXXKKXXXXXXXXXXXXxxxxxxxxxxXXXXXKKKXKXKKXXKXXXXXKXXXXXKXKxxxxxXXXXXXKXXKKKXXKXKXXXKX 
CPS Cd F~E:0NCY 0.0 .25 0.5 0.75 1.0 FREUNCY 

C)0



INPUT TIME HIS FURY CONTROL 

TIME HISTORY NUMBER 
NJMBER iF TIME POINTS NTP 2001 
INPUT CODE I'PI .  
TIME STEP . DEL .0050 
ACCELERATION SCALE FACTOR SFTR 1.0000 

COMPUTATI)N AND OUTPUT CONTROL 

INPUT HISTORY INIEGRATION CODE INTR 0 
SPECTRUM COMPJTATION CODES ISPC 1 

I UR C 
SPE TRU1 OUTPUT CODE I OUT 3 
NUMBER OF FREQUENCY POINTS IFP 2h 
NJM3ER [IF DAMPINGS NDP 1 
FREQUENCY SCALE TYPE CODE IFSC 2 
L3WEST FREQUENCY IN CPS WI .3000 
HIGHEST FREQUENCY IN CPS W2 30.0000 
TIME STEP TO PERIUD RATIO DELP .2000 

FIELD LENGTH REQUIREMIf4TS 
(IN OCTAL) 

PROGRAM LENGTH 040437 
BLANK CIMMON REUIRED O07647 
FIELD LENGTH REUDIRED 050306 

FORMAT OF INPUT TIME HISTORY IS 

(20500(/),(F16.9)) 

00 

00 

0 o



T IrME ACCEL TIME ACCEL TIME ACCEL TIME ACCEL TIME ACCEL 

.005 .141E+00 .010 .108E+00 .015 .801E-01 .020 .560E-01 .025 .349E-01 

.030 .137F-01 .035 -. 108E-01 .040 -. 418E-01 .045 -. 810E-01 .050 -. 128E+30 

.055 -. 180E+00 .060 -. 234E+00 .obs -. 286E+00 .070 -. 331+30 .075 -. 368E+30 

.080 -. 398E+00 .085 -. 4202+30 .090 -. 440E+00 .095 -. 459E+00 .100 -. 480E+00 

.105 -. 5052+00 .110 -.531E+00 .115 -. 558E+00 .120 -.581+00 .125 -. 599E+30 

.130 -. 609E+00 .135 -. 610E+00 .140 -. 602E+00 .145 -.587E+00 .150 -. 566E+30 

.155 -,543E +00 .160 -. 521E+00 .165 -. 500E+00 .170 -. 4B2E+00 .175 -. 467E+00 

.180 -. 456E+00 *185 -. 447E+00 .190 -. 438E+00 .195 -. 428E+00 .200 -. 417E+00 

.205 -,402E+00 .210 -. 385+00 .215 -. 364z+00 .220 -. 341+00 .225 -. 318E+30 
*230 -. 294E+00 .235 -. 272E+00 .240 -. 2522+00 .245 -.234:+09 .250 -. 21bE+30 
.255 -.196E+00 .260 -.178E+00 .265 -. 156E+00 .270 -. 131;+00 .275 -. 102E+30 
.280 -. 724E-11 .285 -. 414E-01 .290 -.109E-01 .295 .181E-01 .300 .449E-31 
.305 .693E-01. .310 .913E-31 .315 .112E+00 .320 .131E+00 .325 .149E+00 .330 .167E+00 .335 .186E+00 .340 .205E+00 .345 .224E+00 .350 .243E+30 
.355 .261E+00 .360 .280E+00 .365 .297E+00 .370 .313S+00 .375 .328E+30 
.380 .341E+00 .385 .353E+00 .390 .364E+00 .395 .375E+00 .400 .385Ef00 
.405 .396'+00 .410 .407E+00 .415 .419E+00 .420 .431E+00 .425 .442E+30 
.430 . 453E+00 .435 .464E+00 .440 .473E+00 .445 .480E+00 .450 .484E+30 
.455 .485E+00 .460 .480E+50 .455 .4692+00 .470 .451+00 .475 .426E+00 
.480 .397E+00 .485 .355E+00 .490 .335=+00 .495 .308E+00 .500 .287E+00 
.505 .272E+00 .510 .253E+00 .515 .255E+00 .520 .2467+00 .525 .231E+30 
*530 .210E+00 .535 . .182E+00 .540 .148+00 .545 .113+00 .550 .800E-01 
*555 .529E-01 .500 .331E-01 .565 .204E-0L .570 .122E-01 .575 .494E-02 
.580 -. 517E-02 . 585 -. 206-01 .590 -. 427E-01 .595 -. 700E-01 .600 -. 100E+20 
.605 -. 131E+00 .610 -. 159E+00 .615 -. 186E+00 .620 -. 211E+00 .625 -. 237E+00 
.630 -. 267E+00 .635 -. 301a+00 .640 -. 339,+00 .645 -. 378E+00 .650 -. 414E+00 
.655 -. 442E+00 .660 -. 4582+00 .655 -. 462E+00 .670 -. 455+00 .675 -. 443E+30 
.b680 -. 431E+30 .685 -. 425E00 .690 -. 428E+00 .695 -. 440E+00 .700 -. 458E+50 
.705 -. 475E +00 .710 -. 484E+30 .715 -. 479E+00 .720 -. 458E+00 .725 -. 422E+30 
.730 -. 377E+00 .735 -. 331E+00 .740 -. 2912+00 .745 -. 264E+00 .750 -. 252E+00 
.755 -. 253E+00 .760 -. 262E+00 .765 -. 271E+00 .770 -. 273=+00 .775 -. 263E+DO 
.780 -. 239E+90 .7895 -,203E+00 .790 -. 161E+00 .795 -. 119:-+00 .800 -. 838E-01 

.805 -. 614E-01 .810 -. 530E-01 .815 -. 572E-01 .820 -. 701:-01 .825 -. 860E-31 
830- -. 991E-01 .835 -. 105000 .840 -. L01E+00 .845 -. 8532-=1 .850 -. 606E-31 

.855 -. 292E-01 .860 .540E-02 .865 .397E-01 .870 .705E-01 .875 .956E-31 
.830 .114E+00 .885 .125E+00 .690 .130E+00 .895 .131P+00 .900 .132E+30 
.905 .136E+00 .910 .145E+00 .915 . 16LE+00 .920 .1862+00 .925 .216E+00 
.930 .250E+00 .935 .282E+00 .940 .309E+00 .945 .325E+00 .950 .329Ef00 
.955 .321E+00 .9b0 .303E+00 .965 .2 78E+00 .970 .251E+00 .975 .226E+00 
*90 .207E*UO .985 .L93E+00 .990 .186E+00 .995 . 1822+00 1.000 .180E+30 

L.005 176E+00 1.010 *159E+00 1.015 .159:+00 1.020 . 146:+00 1.025 .131E+00 
L.030 .116E *00 1.035 .1032+00 1.040 .9212-01 1.045 . 8392-01 1.050 .778E-31 
1.055 .7302-01 1.060 .685E-01 1.065 .6392-01 1.070 . 587E-01 1.075 .531E-0 1 
1.080 I41-01 1.085 .409E-01 1.090 . 342F-01 1.095 .254E-01 1.100 .168E-31 
L.105 .465E-O2 1.1Lo -. 104E-01 1.115 -. 282E-01 1.120 -. 481E-01 1.125 -. 684E-31 
1.130 -. 876E-01 1.135 -. 104E+00 1.1110 -. 115E+00 1.145 -. 122E+00 1.150 -. 123E+00 
L 1L55 -. 120L+00 I . 160 -. 115E+00 1.165 - 1 10E+00 1.170 -. 106m+00 1.175 -. 105E+3.0 
1.180 -. 107E+00 1.L(5 -. 112E+00 1.190 -. 1182+00 1.195 -. 124E+00 1.200 -. 128E+)0 
1.205 -128E +00 1.210 -. 125E+00 1.215 -. L82+00 1.220 -. 110 +00 1.225 -. 1002+00 
1.230 -. 928L-0L 1.235 -. 679E-01 1.240 -. 865E-01 1.245 -. 883 -0L 1.250 -. 923E-01 
1.255 -. 970E-01 1.200 -. 101E+00 L.265 -. 1022+00 1.270 -. 993-01 . 1.275 -. 936E-31 
1.280 .511 -01 1.285 -. 751E-01 1.290 -. S1492-01 1.295 -. 558E -01 1.300 -. 485E-01 
1.305 .434E-01 1.310 -. 402E-01 1.315 -. 302E-01 1.320 -. 36b -01 1.325 -. 345E-31 
1.330 .312E-01 1.335 -. 264E-01 1.340 -. 201E-01 L.345 -. 124 -01 1.350 -. 405E-02 
1.355 . 445E-02 1.360 .124E-01 1.355 .193E-01. 1.370 .247= 01 1.375 .285E-01 
1.380 .307F-01 1.365 .33E-01 L.390 .305E-01 1.395 .285z-01 1.400 .254E-01 
1.405 .211 -01 1.410 .1562-01 1.415 .9 '2-02 1.420 .127 -02 1.425 -. 707E-02 
1.430 -. 156-01 1.435 3E-I 1.440 -. 312E-01 1.445 -. 378E-01 1.450 -. 442E-01 

1 1.47n -+')0c-O 1.475 -1O1I:.fo



1.500 .898E-01 1.595 .105E+00 1.590 .115E+00 1.595 .119E+00 1.600 .121Ef00 
1.605 .122E+00 1.610 .126E+00 1.615 .132E+00 1.620 .140E+00 1.625 .147E+30 
1.630 .152E+00 1.635 .152E+00 1.640 .148E+00 1.645 .140E+00 1.650 .133E+30 
1.655 .1301+00 1.660 .133E+00 1.665 .142E+00 1.670 .155E+00 1.675 . .169E+30 
1.680 .177E+00 1.635 .176E+00 1.690 .163F+00 1.695 .138E+00 1.700 .106E+00 
1.705 .719E-D1 1.710 .437E-01 1.715 .264E-01 1.720 .223:-01 1.725 .296E-31 
1.730 .432E-01 1.735 . 556E-01 1.740 .592E-01 1.745 . 4885-01 1.750 .226E-31 
L. 755 -. 165E-01 1.760 -. 623E-01 1.765 -. 1065+00 1.770 -. 1415+00 1.775 -. 160E+00 
1.780 -. 1b2E+00 1. 785 -. L49E+00 1.790 -. 128E+00 1.795 -. 1065+00 1.800 -. 893E-31 
1.805 -. 8 4 5E-01 1.'10 -. 931E-1 1.815 -. 114E+00.; 1.820 -. 141E+00 1.825 -. 171E+00 
1.830 -. 196E-)0 1.835 -. 212E+00 1.840 -. 217E+00 1.845 -. 211E+00 1.850 -. 196E+00 
1.855 -. 175E+00 1.360 -. 154E +00 1.855 ..-. 134E+00 1.87q -.1215+00 .1.875 -. 114E+30 
1.880 -. 115E+00 1.835 -. 123E+00 1.890 -. 135E+00 1.895. -. 1485+00 1.900 -. 160E+30 
1.905 -. 167F+00 1.910 -. 1655E+00 1.915 -. 153:+00 1.920 -. 1305+00 1.925 -. 973E-31 
1.930 -. 587E-01 1.935 -. 183E-01 1.940 .190E-01 1.945 .491-01 1.950 .691E-31 
1.955 .786F-UL 1.960 .790E-01 1.955 .740E-01 1.970 .680-0L 1.975 .650E-31 
L.980 .681E-01 1.985 .7845-01 1.990 .950E-01 1.995 .115E+00 2.000 .136E+00 
2.005 .153E+00 2.010 .1645+00 2.015 .t19E+00 2.020 .1675+00 2.025 .160E+30 
2.030 ,151E+00 2.035 .142E+00 2.040 .135E+00 2.045 .130r+00 2.050 .128E+30 
2.055 .127E+00 2.050 .127E+00 2.065 .128E+00 2.070 .128E+00 2.015 .127E+30 
2.080 .127E+00 2.085 .126E+00 2.090 .127E+00 2.095 .127E+00 2.100 .126E+3 
2.105 .124 #00 2.105 .120E+30 2.115 .1L3:+00 2.120 .105:+00 2.125 .946E-D1 
2.130 .847E-01 2.135 .7b6-01 2.140 . 7165-01 2.145 . 706E-01 2.150 .736E-31 
2.155 .798E-01 2.160 .874E-01 2.165 .9435-01 2.170 .982E-01 2.175 .973E-31 
2.180 .905E-01 2.185 .780E-01 2.190 .607E-01 2.195 . 4075-01 2.200 .204E-31 
2.205 .213L-02 2.210 -. 123E-01 2.215 -. 221E-01 2.220 -. 273E-01 2.225 -. 292E-01 
2.230 -. 297E-01 2.235 -. 307E-01 2.240 -. 340E-01 2.245 -. 407E-01 2.250 -. 508E-01 
2.255 -. 6345-01 2.260 -. 759=-01 2.265 -. 893E-01. 2.270 -. 9915-01 2.215 -. 105E+30 
2.280 -. 107E+00 2.285 -. 105E+00 2.2.90 -. 101E+00 2.295 -. 967E-01 2.300 -. 930E-01 
2.305 -. 913f-01 2.310 -. 922E-01 2.315 -. 956c-01 2.320 .-. 1015+00 2.325 -. 107E+30 
2.330 -. 113E+00 2.335 -. 119E+00 2.340 -. 123;+00 2.345 -. 1255+00 2.350 -. 127E+30 
2.355 -.128E+00 2.360 -. 128E+00 2.355 -.129E+00 2.370 -. 129E+00 2.375 -. 128E+00 
2.380 -. 127E+00 2.335 -. 125E+00 2.390 -. 122E+00 2.395 -. 117E+00 2.400 -. 112E+00 
2.405 -. 1075+00 2.410 -. 1025+00 2.415 -. 9645-01 2.420 -. 9125-01 2.425 -. 857E-31 
2.430 -. 791E-01 2.435 -. 712E-01 2.440 -. 619E-01 2.445 -. 518E-01 2.450 -. 422E-01 
2.455 -. 348U-01 2.460 -. 3L7E-01 2.465 -. 342E-01 2.470 -. 432=-01 2.475 -. 581E-31 
2.480 -. 768E-01 2.435 -. 955E-01 2.490 -. 114E+00 2.495 -. 1255+00 2.500 -. 129E+0 
2.505 -. 126+0in 2.510 -. 118E+00 2.515 -. 1085+00 2.520 -. 9955-0 1 2.525 -. 974E-31 
2.530 -. 104E+00 2.535 -. 118E+00 2.540 -. 138E+00 2.545 -. 1615+00 2.550 -. 180E+30 
2.555 -.193E+00 2.560 -. 1975+00 2.555 -. 1925+00 2.570 -. 178E+00 2.575 -. 160E+30 
2.560 -. 141E+00 2.585 -. 123E+00 2.590 -. 107E+00 . 2.595 -.936 -01 2.600 -. 796E-01 
2.605 -.630E-0L .2.610 -. 422E-01 2.615 -. 170E-01 2.620 .1115-01 2.625 .391E-31 
2.630 .634F-01 2.635 .815E-01 2.640 .923E-01 2.645 . 970-01 2.650 .988E-01 
2.655 .101: +00 2.650 .108E+00 2.665 . 120E+00 2.670 .1375+00 2.675 .155E+30 
2.680 .158E+00 2.685 .171E+00 2.690 . 161E+00 2.695 .137E+00 2.700 .103E+00 
2.705 .635E-01 2.710 .258E-01 2.715 -. 716E-03 2.720 -. 1505-01 2.725 -. 154E-01 
2.730 -. 507E-02 2.735 .103E-01 2.740 .243-01 2.745 .319E-01 2.750 .309E-01 
2.755 .227E-01 2. 7io .12LE-01 2.765 .563E-02 2.770 .938=-02 2. 775 .273E-)l 
2.780 .599E-01 . 2.785 .103E+00 2.790 .151E+00 2.795 .196E+00 2.800 .229E+00 
2.805 .247E+30 2.310 .248E+00 2.v15 .2355400 2.820 .2135+00 2.825 .188E+30 
2.830 .168E+O ?.835 .157E+00 2.840 .1565+00 2.845 .165E+00 2.850 .180E+00 
2.855 .198t:+00 2.860 .214E+00 2.85 . 223E+00 2.870 . 2255+00 2.875 .217E+30 
2.880 .202E 00 2.885 .L80500 2.69 . 1555400 2.895 . 128E+00 2.900 .102E+00 
2.905 .799E-01 2.410 .6241-1 2.915 .5015-01 2.920 .422-01 2.925 .369E-31 

.930 . 13-01 2.935 . .2235-01 2.940 .695-02 2.945 -. 167E-01 2.950 -. 489E-01 
2.955 -8 81E-01 2.960 -. 131E+00 2.9b5 -. L74E+00 2.970 -. 213E+00 2.975 -. 244E+30 
2.9.80 -.2 6+00 P.9 85 -. 279E+E00 2.990 -. 236E+00 2.995 -. 290E+00 3.000 -. 295E+30 
3.005 -. 303E+00 3.010 -. 31 7E+0 3.015 -. 335:+00 3.020 -. 3565+00 3.025 -. 377E+30 
3.030 -. 395500 3.035 -. 408 +00 3.040 -. 4L5 +00 3.045 -. 4165+00 3.050 -. 411E+30 
3.055 -. 402E+00 3.060 -. 3915+00 3.0,5 -. 37J+D0 3.070 -. 335+00 3.075 -. 347E+30 
3.00 -. 329L+30 3.JBS -,310E+ .o i.090 -,. 2 5 +00 3.095 -. 295 +00 3. 100 -. 2515+00



3.230 .558E+00 3.235 .614E+00 3.240 .60OE+00 3.245 .695E+00 3.250 .718E+30 
3.255 .7331+00 3.260 .740E+00 3.265 .7431+00 3.270 .7435+00 3.275 .742E+00 
3.280 .740E+00 3.235 . 737E+0 3.290 .732E+00 3.295 .723E+00 3.300 .710E+30 
3.305 .692E+00 3.310 .671E+00 3.315 .647E+00 3.320 .623=+00 3.325 .601E+30 
3.330 .561E+00 3.335 .5645+00 3.340 .551E+00 3.345 .540=+00 3.350 .5315+00 
3.355 .521E+00 3.3t0 .511E+00 3.365 .500E+00 3.370 .487E+00 3.375 .4725+00 
3.380 .456E+00 3.335 .439F+00 3.390 .421E+00 3.395 .401E+00 3.400 .379E+00 
3.405 .354E 00 3.4L0 . 327F +00 3.415 297:+00 3.420 .256;+00 3.425 .235E+30 
3.430 .205E+00 3.435 175E+00 3.440 L48E+00 3.445 .122=+00 3.450 .960E-31 
3.455 .694--01 3.450 .409z-01 3.465 .100E-01 3.470 -. 2302-01 3.475 -. 569E-31 
3.480 -. 894E-31 3.435 -. 118E+00 3.490 -. 19tE+00 3.495 -. 156E+00 3.500 -. 163E+30 
3.505 -. 1645 +0 3.510 -. 152E+00 3.515 -. 159E+00 3.520 -. 1615+0) 3.525 -. 168E+00 
3.530 -. 183E+00 3.535 -. 205E+00 3.540 -. 231E+00 3.545 -. 256E+00 3.550 -. 279E+00 
3.555 -. 2941-+00 3 .560 -. 332E+30 3.5b5 -. 302E.+00 3.570 -. 298;+00 3.575 -. 291E+30 
3.500 -. 28tp+00 3.555 -. 286E+30 3.590 -. 290E+00 3.595 -. 298E+00 3.600 -. 308E+30 
3.605 -. 3161 +0. 3.610 -. 320E+DO 3.615 -. 318:+00 3.620 -. 312:+00 3.625 -. 300E+30 
3.630 -. 2876+'00 3.635 -. 273E+00 3.640 -. 258E+00 3.645 -. 243+00 3.650 -. 224E+30 0 
3.655 -,199E +00 3.660 -. 158E+00 3.655 -. 129E+00 3.670 -. 849r-01 3.675 -. 396E-31 
3.660 .240E-0Z 3.685 .356E-01 3.690 .604E-01 3.695 .742E-01 3.700 .812E-31 
3.705 .865E-01 3. ILO .952E-01 3.715 .L15E+00 3.720 . 145-+00 3.725 .184c+30 
3.730 .226E+00 3.735 .2552+00 3.740 .292E+00 3.745 .3012+00 3.750 .289Et30 
3.755 .259E+00 3.7,0 .2142+00 3.765 .165:+00 3.770 .1172.00 3.775 .801E-01 
3.780 . 5o2E-01 3.785 .458E-01 3.790 456E-01 3.795 . 503E-01 3.800 .542E-01 
3.805 . 525E-31 3.810 .427E-01 3.815 .2502-01 3.820 . 155E-02 3.825 -. 236;-31 
3.830 -. 467E-01 3.835 -. 643E-01 . 3.840 -. 738E-01 3.845 -. 7442-01 3.850 -. 661E-01 
3.855 -. 501 0 3.8(0 -. 2852-31 3.865 -. 379E-02 . 3.870 . .206:-01 3.875 .412E-31 
3.8.60 .541E-01 3.3,35 .551E-01 3.890 .451E-01 3.895 .210E-01 3.900 -. 141E-3 .  
3.905 -. 560E--1 3.910 -. 989E-01 3.915 -. 137E+00 3.920 -115z+00 3.925 -. 181E+00 
3.930 -. 186E+00 3.935 -. 182E+00 3.940 -. 176E+00 3.945 -. 173P+00 3.950 -. 179+00 
3.955 -. 195E+00 3.960 -. 220+00 3.965 -. 251E+00 3.970 .-. 281E+00 3.975 -. 303E+00 
3.980 -. 315E+00 3.985 -. 313E+00 3.990 -. 299L+00 3.995 -. 276E+00 4.000 -. 249E+00 
4.005 -. 224E oO 4.010 -. 203E+00 4.015 -. 187E+00 4.020 -. 175=+00 4.025 -. 163E+00 
4.030 -. 1495 +00 4.035 -. 130E+00 4.040 -. 105E+00 4.045 -. 752=-01 4.050 -. 431E-01 
4.055 -. 126E -01 4.050 .129E-01 4.065 .. 312E-01 4.070 .413E-01 4.075 .441E-31 
4.080 .416E-31 4.035 .352E-31 4.090 .299E-0 1 4.095 .242E-01 4.100 .195E-31 
4.105 .153E-01 4.110 .110E-01 4.115 .584E-02 4.120 -. 295E-03 4.125 -. 705E-02 
4.130 -. 135E-0L 4.135 -. 1822-01 4.140 -. 200E-01 4.145 -. 176E-01 4.150 -. 104E-31 4.155 .2041-02 4.160 .1942-01 4.165 .410E-01 4.170 .55E-01 4.175 .926E-31 
4.100 .120E+,0 4.185 .145E+00 4.190 .1o8E+00 4.195 . 1.86=+03 4.200 .198E+00 
4.205 .206E+00 4.210 .209E300 4.215 .209E+00 4.220 .207E+00 4.225 .203E+)O 
If4.230 .199+00 4.235 .194E+00 4.240 .L87E+00 4.245 .178E+00 4.250 .165E+30 
4.255 . 148E +U0 4. 20 .127E+00 4.2u5 .105E+00 4.270 .8412-01 4.275 .665E-31 
4.200 . 545E-01 4.295 .494E-01 4.290 .5152-01 4.295 .597E-01 4.300 .723E-31 
4.305 .871E-01 4.310 .102E'00 4,315 . 117400 4.320 .1292+00 4.325 .1395+00 
4.330 . 146E+00 4.335 . 151+00 4.340 . 152E+00 4.345 .1502+00 4.350 .144E+30 
4.355 .134E.00 4.360 .120E+00 4.365 .1042+00 4.370 .859E-0L 4.375 .676E-31 
4.3du .500E-0L 4.385 .332E-01 4.390 . L68E-01 4.395 -. 551E-03 4.400 -. 199E-31 
4.405 -. 423E-01 4.410 -. 675E-31 4.415 -. 946z-01 4.420 -. 1212+30 4.425 -. 146E+30 
4.430 -. 165E +00 4.435 -. 178E+00 4.440 -. 134 +00 4.445 -. 1852+00 4.450 -. 184E+30 
4.455 -. 182;+00 4.450 -. 182E+00 4.455 -. 187 +00 4.470 -. 193+00 4.475 -. 20 LE+ JO 
4.4U0 -. 206E+30 4.45 -. 205E+00 4.490 -. 194E +00 4.495 -. 172E+00 4.500 -. 140E+)0 
4.505 -. 100E+00 4.510 -. 562E-01 4.515 -. 130E-01 4.520 .250E-01 4.525 .545E-31 
4.530 .7421-01 4.535 *846"-1 4.540 .37 -U 1 4.545 .6688-01 4.550 .849E-01 
4.555 .043--01 4. 5,,0 .8522-31 4.555 .901 -01 4.570 .9452-0L 4.575 .973E-31 
4.50 .905E-1 4.515 .909F-01 4.590 .800i 01 4.595 .649E-0L 4.600 .469E-01 
4.605 .2 79E-01 4,610 . 8965-02 4.615 -, 6 E-D2 4.620 -. 2872-01 4.625 -. 496E-31 
4.630 -. 7i02-01 4.635 -. LO3+00 4.640 -. 115 +00 4.645 -* 1592+0 4.650 -. 202E+:0 
4.655 -. 22p o +o 4.w)o) -. 24s +o00 4. 6 b -. 240+00 4.670 -. 240E+00 4.675 -. 222E+30 
4.680 -. 197E+00 4.635 -. 172L+00 4.690 -. L51E+00 4.695 -. 136:+00 4.700 -. 127E*00 
4.705 -. 12UIE +:0 4.710 -. 10E+00 4.715 -. 90 -06 1 4.720 -. 57 1-0L 4.725 -. 689E-02 
4.730 .586L-01 4.735 .135100 4.740 .213 +00 4.745 .287E+00 4.750 .349E+30 
A *755 .396 L000 4.700 .427+090 4.751i *4'#E+00 4.770 .4542+00 4.775 .484E+30



4.880 739E+00 4.385 .635E+00 4.890 .614E+00 4.895 .531E+00 4.900 .442E+00 
4.905 .353E+00 4.910 .270"-+00 4.915 .197E+00 4.920 .133z+00 4.925 .794E-01 
4.930 .318E-01 4.935 -. 129E-01 4.940 -. 536E-01 4.94 -. 108 +00 4.950 -. 1612+00 
4.955 -. 218E+00 4.960 -. 276E+00 4.965 -. 332:+00 4.970 -. 381E+00 4.975 -. 422E+)0 
4.980 -. 454E+00 4.985 -. 477E+00 4.990 -. 493E+00 4.995 -. 507E+00 5.000 -. 522E+0 
5.005 -. 5411+00 5.010 -. 555E+00 5.015 -. 596:+00 5.020 -. 631z+00 5.025 -. 669E+00 
5.030 -. 707E+00 5.035 -. 744E+00 5.040 -. 7792+00 5.045 -. 811E+00 5.050 -. 841E+30 O' 5.055 .869E -00 5.00 -. 895E+00 5.065 -. 919E+00 5.070 -. 9402+00 5.075 -. 957E+50 
5.080 -909E +00 5.085 -. 975E+00 5.090 -. 976E+00 5.095 -. 973;+00 5.100 -. 966E+)0 
5.105 -. 957f+00 5.110 -. 948E+00 5.115 -. 937E+00 5.120 -. 925E+00 5.125 -. 911E+0 
5.130 -. 693E+00 5.135 -. 871E+00 5.140 -. 843;+00 5.145 -. 809E+00 5.150 -. 771E+00 
5.155 -. 729&+00 5.LP0 -. 6852+00 5.15 -. 640E+00 5.170 -. 595 +00 5.175 -. 551E+00 
5.180 -. 509L +00 5.135 -. 4 58E+0 5.190 -. 429E+00 5.195 -. 390E+00 5.200 -. 353E+30 
5.205 -. 315- *00 5.210 -. 275E+00 5.215 -. 233:+00 5.220 -:118+00 5.225 -. 141E+30 
5.230 -. 925-D1 5.235 -. 441E-01 5.240 .2L8E-02 5.245 .4452-01 5.250 .818E-DL 
5.255 .114+00, 5.250 .143E+00 5.255 . 169E+00 5.270 .197E+00 5.275 .227E+00 
5.280 .261E 400 5.285 .300E+00 5.290 .340D+00 5.295 .3812+00 5.300 .419E+0 
5.305 .452E+00 5.310 .479E+00 5.315 .4992+00 5.320 .5142.00 5.325 .5242+30 
5.330 .533E+00 5.335 .541E+00 5.340 .548E+00 5.345 .553E+00 5.350 .556E+00 
' 5.355 .555E+00 5.360 .549E+00 5.365 .537E+00 5.370 .521:+00 5.375 .503E+J0 
5.380 .484L+:0 5.355 .455E+00 5.390 .448E+00 5.395 . 4332+00 5.400 .421E+30 
5.405 .410E+00 5./410 .400F+00 5.415 .3912+00 5.420 .384E+00 5.425 .380E+30 
5.430 .377E+00 5.435 .376E+00 5.440 .374E+00 5.445 .369E+00 5.450 .359E+30 
5.455 .340E+00 5.460 .312E+00 5.465 .276:+00 5.470 .232E+00 5.475 .186E+30 
5. 48) 140L +00 5.45 .100E+00 5.490 .690E-01 5.495 .475E-0L 5.500 .352E-31 
5.505 .300L-01 5.510 .285E-01 5.515 .269E-01 5.520 .221E-01 5.525 .117E-D 
5.530 -. 545E-02 5.535 -. 292E-01 5.540 -. 583E-01 5.545 -. 9082-01 5.550 -. 124E+0 
5.555 -. 1572+00 5.560 -. 185E+00 5.555 -. 2082+00 5.570 -. 224E+0O 5.575 -. 232E+30 
5.5 0 -. 232E+00 5.585 -. 226E+00 5.590 -. 218E+00 5.595 -. 210E+00 5.600 -. 207E+30 
5.605 -. 2122+00 5.610 -. 227E+00 5.615 -. 254E+00 5.620 -. 2907+00 5.625 -. 334E+00 
5.630 -. 381E+00 5.635 -. 426E+00 5.640 -. 465E+00 5.645 -. 496=+00 5.650 -. 516E+DO 
5.655 -. 528E+00 5.660 -. 533E+00 5.665 -. 535E+00 5.b70 -. 538E+00 5.675 -. 547E+00 
5.680 -. 562E#00 5.685 -. 585E+00 5.690 -. 65E+00 5.695 -. 647E+00 5.700 -. 679E+0 
5.705 -. 706E+00 5.710 -. 724E+00 5.715 -. 132E+00 5.720 -. 723E+00 5.725 -. 716E+00 
5.730 -. b9E+00 5.735 -. 680E+00 5.740 -. 666F+00 5.745 -. 660=+00 5.750 -. 6b3E+00 
5.755 -. b74E+00 5.760 -. 589E+00 5.755 -. 702E+00 5.770 -. 708t+00 5.775 -. 702E+30 
5.7F30 -. 680E+00 5.785 -. 643E+00 . 5.790 -. 596E+00 5.795 -. 545E+00 5.800 -. 496E+30 
5.805 -. 458 +00 5.510 -. 433E00 5.815 -. 423E+00 5.820 -. 423E+00 5.825 -. 428E00 
5.830 -. 427:+00 5.835 -. 415E+00 5.840 -. 333S+00 5.845 -. 329E+00 5.850 -. 256E+)0 
5.855 -. 167E+00 5.860 -. 714E-01 5.865 .224E-01 5.870 .107:+00 5.875 .177E+00 
5.880 .230E+00 5.885 .269000 5.890 .297E+00 5.895 .320E+00 . . 5.900 .345E+00 
5.905 . 377E+00 5.910 .418E+30 5.915 .471400 5.920 .5312+00 5.925 .597E+30 
5.930 .6S2E+00 5.935 .722E+00 5.940 .773E+00 5.945 .813=+00 5.950 .842E+30 
5.955 .861E+00 5.960 .874E+00 5.955 .8852+00 5.970 .8972+00 5.975 .914E+00 
5.980 .936E#00 5.935 .954E+00 5.990 .994E+00 5.995 .1022+01 6.000 .105E+)1 
6.005 . 106c+011 6.010 . 107E+01 6.015 .106E+01 6.020 . 104E+01 6.025 .1022+31 
6.030 . 987E +90 6.035 .957E+00 6.040 .928E+00 6.045 .9022+00 6.050 . .879E+00 
6.055 .861E+00 6.060 .d45E+00 6.055 .833E+00 6.070 .822+00 6.075 .815E+30 
6.080 . 809F+00 6.015 . .804E400 6.090 .798E+00 6.095 .788E+00 6.100 .772E+00 
6.105 .745F+00 6.110 .707E+00 6.115 .6572+00 6.120 .5952+00 6.125 .525E+.0 
6.130 . 451[+00 6.135 .375+00 6.140 .3082+00 6.145 .246:+00 6.150 .190E+)0 
6.155 .141 !+00 6. 160 .950E-01 6.165 .4932-01 6.170 .109=-02 6.175 -. 517E-01 
6.130 -. 110E+00 6.185 -. 173E+00 6.190 -. 239E+00 6.195 -. 306E+00 6.200 -. 375E+00 
6.205 -. 442+00 6.210 -. 5102+00 6.215 -. 5772+00 6.220 -. 646E+00 . 6.225 -. 716E+00 
6.230 -. 788+00 6.235 -. 8b2w+00 6.240 -. 9342*00 6.245 -. 100E+01 6.250 -. 107E+01 
6.255 -. 112:-601 6.260 -. 117E+01 6.265 -. 1212.01 6.270 -. 123E+01 6.275 -. 125E+31 
6.280 -. 1262+0L 6.285 -. L26E+01 6.290 -. 126+01 6.295 -. 125+01 6.300 -. 123E+01 
6.305 -. 122- +01 6.3LG -. 120+L 6.315 -. 117-+01 6.320 -. 1152+01 6.325 -. 112E+01 
6.330 -. 109V+01 .. 335 -. 107E+01 6.340 L042+01 6.345 -. 102E+0L 6.350 -. 997E+00 
f.355 -. 972F +.j)o 6. 3 9 -94 5E+00 6.3f5 -. 9 l3F400 6.370 -. 87 4 E+00 6.375 -. 827E+30 
6.380 -. 774I 00 6.335 -. 7 151+001 6.390 -. 0534000 6.3c5 -. 591+3)0 6.400 -. 532:+00 
6.405 -. 478. 00 6.4L0 -. 431r+00 6.415 -. 3s9E+00 6.420 -. 352 +00 6.425 -. 318E+Z0



6.530 .731E+00 6.535 . 785E+00 6.540 .842E+00 6.545 .9012+0 6.550 .961E+0 
6.555 .102E+01 6.560 .107E+01 6.5b5 .112E+01 6.570 .116E+01 6.575 .118E+31 
6.580 .120Cf01 6.585 . 121E+01 6.590 . 122E+01 6.595 . 122E+01 6.600 .123E+31 
6.605 .124E*01 6.610 .125E+01 6.615 . 126E+01 6.620 . 126E+01 6.625 .125E+01 
6.b30 .123E+01 6.635 .1215+01 6.640 . 1172+01 6.645 . 113:+01 6.650 .108E+31 
6.655 .103L +01 6.660 .982E+00 6.665 .938E400 6.670 .894E+00 6.675 .850E+30 
6.60 .802E+00 6.685 .748E+00 6.690 .686E+00 6.695 .6162+00 6.700 .539E+30 
0.705 .457E +O0 6.710 .374E+00 6.715 .293E+00 6.720 .215+00 6.725 .142E+00 
6.730 .732E-01 6.735 .607E-02 6.740 -. 612E-01 6.745 -.130E+00 6.750 -.202E+00 
6.755 -. 277E+00 6.760 -. 351=+00 6.765 -. 422E+00 6.77.0 -.4872+00 6.775 -. 542E+30 
6.760 -. 586E+00 6.785 -. 19E+00 6.790 -. 644E+00 6.795 -. 6562+00 6.800 -. 689E+00 
5.805 -,716E +00 6.810 -. 751E+00 6.815 -. 794E.00 6.820 -. 8422+00 6.825 .-. 891t+O0 
6.830 -. 936+00 6.835 -. 971E+00 6.840 -. 992E+00 6.845 -. 996E+00 6.850 -. 984E+30 
6.855 -. 959F+00 6.860 -. 925E+00 6.865 -. 887E+00 6.870 -. 8522+00 6.875 -. 822E+00 
6.880 -. 799E+00 6.885 -. 785E+00 6.890 -. 778E+00 6.895 -. 773E+00 6.900 -. 766E+00 
6.905 -. 754E+00. 6.910 -. 733E+00 6.915 -. 700E+00 6.920 -. 654=+00 6.925 -. 596+00.  
6.930 -. 529E+00 6.935 -. 456E+00 6.940 -. 379E+00 6.945 -. 3042+00 6.950 -. 2322+30 
6.955 -. 1b4E+00 6.950 -. 102E+00 6.955 -. 423E-01 6.970 .1555-01 6.975 .774E-31 
6.980 .143E +00 6.985 .215E+00 6.990 .294E+00 6.995 .378E+00 7.000 .4b7E+30 
7.005 .556E+00 7.010 .643E+00 7.015 . 724:+00 7.020 .799E+00 7.025 .8665+00 
7.030 .924E+00 7.035 .975E+00 7.040 .102E+01 7.045 .106E+01 7.050 .109E+0i 
7.055 .1132+01 7.060 .116E+01 7.055 .119+0.1 7.070 .121+DL 7.075 .124E+01 
7.060 .125E 01 7.085 .126E+01 7.09) .L26E+01 7.095 .125E+01 7.100 .123E+91 
7.105 .119C+01 7.110 .114E+01 7.115 .1092+01 7.120 .103=+0L 7.125 .9615+00 
7.130 .898e+00 7.135 .836E+00 7.140 . 782E+00 7.145 . 728E+00 7.150 .675E+30 
7.155 .619+00 7.160 .559E+00 7.165 . 493E+00 7.170 .4222+00 7.175 .346E+00 
7.180 .2ty7E+oO 7.185 .190E+30 7.190 .114E+00 7.195 .4375-01 7.200 -. 219E-01 
7.205 -. 827E-01 7.210 -. 139E+00 7.215 -.1935+00 7.220 -. 245E+00 7.225 -. 296E+30 

.7.230 -. 346E +00 7.235 -. 394E+00 7.240 -. 441E+00 7.245 -. 486E+00 7.250 -. 531E+00 
7.255 -. 574E+00 7.200 -. 6175+00 7.265 -. 659E+00 7.270 -. 700E+00 7.275 -. 739E+00 
7.280 -. 775E+O 7.235 -. 805E+00 7.290 -. 831E+00 7.295 -. 851E+00 7.300 -. 867E+30 
7.305 -. 878E+00 7.310 -. 886E+00 7.315 -. 893E+00 7.320 -. 898E+00 7.325 -. 901E+30 
7.330 -. 901L*00 7.335 -. 896E+00 7.340 -. 884E+U0 7.345 -. 865E+00 7.350 -. 837E0 
7.355 -. 801E+00 7.360 -. 758E+00 7.3b5 -. 711E+00 7.370 . -. 652+00 7.375 -. 611E+30 
7.380 -. 5622000 7.385 -. 514E+00 7.390 -. 467E+00 7.395 -. 421E+00 7.400 -. 376E+00 
7.405 -. 330E+00 7.410 -. 283E+00 7.415 -. 235E+00 7.420 -. 188E+00 7.425 -. 143E+00 
7.430 -. 102E+00 7.435 -. 658E-01 7.440 -. 365E-01 7.445 -. 1452-01 7.450 .119E-33 
7.455 .853E-02 7.460 .125E-01 7.465 .14,4E-01 7.470 .155E-01 7.475 .209E-01 
7.400 .290E-01 7.485 .413E-01 7.490 .575E-01 7.495 .770E-01 7.500 .989E-01 
7.505 .123F+00 7.510 .148s+00 7.515 .115E+00 7.520 .206=+00 7.525 .241E+0 
7.530 .260E+00 7.535 .3235+00 7.540 .358E+00 7.545 .4157+00 7.550 .460E+30 
7.555 .5012+00 7.560 .538E+00 7.565 .569E+00 7.570 .596E+00, 7.575 .620E+30 
1.580 .643E+00 7.585 .655E+00 7.590 . .688E+00 7.595 .7102+00 7.600 .729E+30 
7.605 .741E+00 7.610 .743E+00 7.615 . 733E+00 7.620 .710=+00 7.625 .676E+00 
7.630 .632E+00 7.635 .583E+00 7.640 .532E+00 7.645 . 482E+00 . 7.650 .434E+00 
7.655 .369E+00 7.650 .346E+00 7.665 .304E+00 7.670 .2512+00 7.675 .215E+30 
7.6 0 * 1662+00 7.685 .114E+00 7.690 .5972-01 7.695 . 6025-02 7.700 -. 453E-01 
7.705 -. 924E-01 7.7L0 -. 134E+00 7.715 -. 169+00 7.720 -. 1992+00 7.725 -. 224E+0O 
7.730 -. 246E+00 7.735 5-. 28E+00 7.740 -. 241E+00 7.745 -. 316E+00 7.750 -. 344E+30 
7.755 -. 375E +00 7. 7f0 -. 406E+00 7.765 -. 435E+00 7.770 -. 458E+00 7.775 -. 473E+30 
7.780 -. 4772+00 7.7,5 -. 4712+30 7.790 -,456.400 7.795 -. 436E+00 7.800 -. 416E+00 
7.805 -. 401+00 7.310 -. 394E+00 7.P15 -. 399t+00 7.820 -. 4152+00 7.825 -. 440E+30 
7.830 -. 468- +0 7.035 -. 4962+00 7.840 -. 51b+00 7.845 -. 5252+00 7.850 -. 522E+30 
7.855 -. F08+00 7.86 0 -. 487+0o 7.851 -. 452E+00 7.870 -. 4382+00 7.875 -. 421E+00 
7 *410[L+0 7*805 -408F+00 7.89) -. 412E+00 7.895 418E+00 7.900 -. 424E+00 
7.,'05 -. 426 +0 7.910 -. 421zE+00 7915 -. 409E+00 7.920 -. 3892+00 7.925 -. 363E+30 
7.930 -. 334E+00 7.935 -. 301E+00 7.940 -. 26s7+00 7.945 -. 2347+00 7.950 -.200E+)0 
7.955 -. 1 0 +010 7.960 -. 1295+00 7.955 -. 90)E-01 7.970 -. 482-01 7.975 -. 359E-32 
7.980 428E-J 7.935 . 896E-01 7.9C0 .135E+00 7.995 .1772+00 8.000 .213E+30 
.005 . 201B+00 8.010 .2L2200 8.01 .275Z+00 8.020 .2802+00 8.025 .278E+00 

8.030 .271E +00 8.035 .260E+00 8.040 .246E+00 8.045 .230E+00 8.050 .214E+0



8.180 -. 163E+00 8.135 -. 1590+00 8.190 -. 172E+00 8.195 -. 173E+00 8.200 -. 171E+20 
8.205 -. 167E+00 8. 210 -. 152E+00. 8.215 -. 158;+00 8.220 -. 155+ 00 8.225 -. 152E+30 
8.230 -. 1500E00 8.235 -. 146E+00 8.240 -. 1OE+00 8.245 -. 1302+00 8.250 -. 115E#00 
8.255 -. 977E-01 8. 2()0 -. 785z-01 8.265 -. 595E-01 8.270 -. 425=-01 8.275 -. 289E-31 
8.200 -. 186- 1 8.235 -. 113E-01 .8.290 -. 4.77E-02 8.295 .271E-02 8.300 l.128E-31 
8.305 .2b3E-01 P.310 .429E-3.1 8.315 .613E-01 8.320 .7922-0L 8.325 .941E-01 
3.330 .104E +00 8.335 .107E*00 8.340 .104E+00 8.345 .956=-01 8.350 .832E-01 
t8355 .695E-01 8.360 .554E-01 8.365 .4552-01 8.370 .370E-01 8.375 .304E-3 I 
5.3b0 .242E-01 6.385 .156E-01 8.390 . 6L4E-02 8.395 -. 784E-02 8.400 -. 250E-2L 
5.405 -. 437 -01 8.4LO -. 615E-01 8.415 -. 759E-01 8.420 -. 84 4E-01 8.425 -. 857E-31 
8.30 -. 799E0 1 8. 435 -. 683E-01 8.440 -. 536E-01 8.445 -. 3892-01 8.450 -. 270E-)1 
8.455 -. 200E -01 8.40 -. 184E-01 8.455 -. 2152-01 8.47Q -. 274E-DL 8.475 -. 337E-21 
3.430 -. 379 -01 8.485 -. 386E-01 .8.490 -. 351E-01 8.495 -. 281E-01 8.500 -. 189E-01 
8.505 -. 905F-02 8.510 .100=-03 8.515 .189E-02 8.520 .144=-01 8.525 .202E-01 
d.530 .251I-01 8.535 .323E-01 8.5 40 .386-01 8.545 .439=-01 8.550 .468E-01 
8.555 1459E-01 8.560 0.06-01 8.55 314E-01 8.570 .2022-01 8.575 .100E-010 
3.5t0 .428E-02 8.585 .589E-02 8.590 .166E-01 8.595 .363=-01 8.600 .630E-01 
8.605 .933.-1 8.610 123E+00 8.615 .149E+00 8.62.0 .168E+00 8.625 .180E+30 
8.630 .166E+00 8.635 .190E+00 8.640 . 195E+00 8.645 .205E+00 8.650 .221E+00 O 3.1655 .244E+00 8. 660 .271E00 8.665 . 300:+00 8.670 .327=+00 8.675 .34 7E+20 
8. 660 . 358E0F0 8.635 .3597+00 8.690 . 352E+00 8.695 .339E+00 8.700 . 323E+30 
8.705 .310+00 8.710 .302E+00 8.715 . 301E+00 8.720 .30.5E+00 8.725 .312E+30 
3.730 . 319F *00 8.735 .319E+00 8.740 . 310=+00 8.7 45 .2872+00 8.750 .250E+30 
8.755 . 2011+00 8. 740 .145E+00 8.765 . 856E-01 8.770 . .301E-0L 8.775 -. 173E-01 
8.700 -. 541E-01 8.735 -. 808E-1 8.790 -. 100E+00 8.795 -. 119E+00 8.800 -. 141E+00 
8.805 -. 173E+00 8.1o -. 219E+OO 8.815 -. 276E+00 8.820 -. 343=+00 . 8.825 -. 413E+30  8.030 -. 478E+00 8.835 -. 53 1E+00 8.840 -. 556E+00 8.815 -. 5812+00 8.850 -. 576E+0 
3.855 -. 556E+00 8.860 -. 526E+00 8.665 -. 4942+.00 8.870 -. 4542+00 8.875 -. 442E+00 
8.080 -. 427Es*D0 EO. 885 -. 419E+00 8.890 -. 415E+00 8.895 -. 410=+00 8.900 -. 399E+30 
.. 905 -. 381 +00 8.910 -. 353E+DO 8.915 -. 315E+00 8.920 -. 269=+00 8.925 -. 219E+00 
3.930 -. 16b0.J0 8.935 -. 116E+00 8.940 -. 689E-01 8.945 -. 279E-01 8.950 .669E-02 
8.955 .353E-01 8.960 .592E-01 8.965 .805E-01 8.970 . 1012+00 8.975 .124E+00 
8.950 .151E+00 8.985 .181E+00 8.990 .216E+00 8.995 .253E+00 9.000 .290E+00 
9.005 .326E+00 9.010 .358E+30 9.015 .3 5E+00 9.020 .4092+00 9.025 .428E+00 
9.030 .147E +00 9.035 .455E+00 9.040 . 486E+00 9.045 .510=+00 9.050 .536E+0 
9.055 . 563E+00 9.060 .588E+00 9.065. .610E+00 9.070 .627E+00 9.075 .638E+30 
9.080 . t42E+00 9.085 .640E+00 9.090 .634E+00 9.095 .623E+00 9.100 .610E+00 S1. 105 . 595E+00 9.LLo .577E+00 9.115 .558E+0.0 9.120 .535E+00 9.125 .511E+00 
9.130 . 484E+00 9.135 .455E+00 9.140 .424E+00 9.145 . 3922+00 9.150 .359E+00 
9.155 .3240+00 9.160 .287E+00 9.165 .248E+00 9.170 .2062+00 9.175 .163E+30 
9.180 . 118E +00 9.185 .736E-01 9.190 .317E-01 9.195 -. 652;-02 9.200 -. 396E-21 
9.205 -. 852E-01 9.210 -. 8612-01 9.215 -. 997E-01 9.220 -. 1082+00 9.225 -. 113E+00 
9.230 -. 117E+00 9.235 -. L22E+00 9.240 -. 131E+00 9.245 -. 146E+00 9.250 -. 168E+30 
9.255 196:+j00 9.250 -. 230E+00 9.265 -. 267E+00 9.270 -. 302:+00 9.275 -. 334E+30 
1.280 -. 359L+00 9,215 -. 377E+00 9.290 -. 386E+00 9.295 -. 390E+00 9.300 -. 391+30 
9.305 -. 393E+00 9.310 -. 399E+00 9.315 -. 412E+00 9.320 -. 431E+00 9.325 -. 456E+D0 
9.330 -. 485E +00 9.335 -. 515E+00 . 9.340 -. 543E+00 9.345 -. 568+00 9.350 -. 590E+00 
9.355 -. 6071+00 9.360 -. 5220+00 9.355 -. 636E+00 9.370 -. S47!-+00 9.375 --. 656E+00 

*330 -. 662E00 9.335 -. 662E+00 9.390 -. 655E+00 9.395 -. b37E+00 9.400 . -. 610E+00 
9.405 -. 572E0-0n 9.410 -. 526E+00 9.415 -. 471r+00 9.420 -. 411+00 9.1425 -. 348E+.0 
9.430 -. 283E+00 9.435 -. 22LE+D0 9.440 -. 1622+00 9.445 -. 1092+00 9.450 -. 640E-01 
9.455 -. 283E3-0L 9.400 -. 180E-02 9.465 .170E-01 9.470 .311E-01 9.475 .444E-01 
9.480 .613E-01 9. 435 .859E-01 9. 490 .1210+00 9.495 .1572+00 9.500 .223E+30 
9.505 .2860 +)0 9.510 .352:+00 9.515 .14160+00 9.520 .4752+00 9.525 .527E+DO 
9.530 .,5711'+00 9.535 .s09E+DO 9.51.0 .643E+00 9.545 .675E+00 9.550 .709E+00 
9.555 .746[E+00 9.560 .78613+00 9.555 . 8282+00 9.570 .8702+00 9.575 .909E+30 
9.580 .942E+00 9.595 .955E+00 9.590 .975E+00 9.595 .969Z+00 9.600 .945E+00 
9.605 .905100 9.610 .850E+00 9.615 .781.E+00 9.620 .7142+00 9.625 .644E+30 
9.630 .583E+0 0 .3 .5 3"0 9*t0 *98 +G00 9.6f45 .475+00 9.b50 .464E+30 

.5 457t+00 9.5(0 .4512 +00 9.65i I4r41E+00 9.670 .423:+00 9.675 .398E+00 
9.680 . 30S 9.s .33030 9.530 . 3032+00 9.695 .274E+ 03 9.700 .246E+30



9.830 -. 119E+01 9.835 -. 120E+01 9.840 -. 120E+01 9.845 -. 119E+01 9.850 -. 117E+1 
9.855 -. 115E+01 9.860 -. 113E+01 9.655 -. 110E+01 9.870 -. 106:+01 9.875 -. 103E*21 
9.880 -. 990b+0 9.835 -. 949E+00 9.890 .-. 908E+30 9.895 -. 8566+00 9.900 -. 825E+30 
9.905 -. 786E+00 9.910 -. 748E+00 9.915 -. 711E+00 9.920 -. 673E+00 9.925 -. 631E+00 
9.930 -. 56'E+u0 9.935 -. 528E+00 9.940 -. 44E+00 9.945 -. 394+00 9.950 -. 320E+00 
9.955 -. 247F+00 9.960 -. 179E+00 9.965 -. 119>+00 9.970 -. 6582-01 9.975 -. 184E-01 
9.900 .272F-01 9.985 .752E-01 9.990 .129E+00 9.995 .1882+20 LO.000 .251E+00 

10.005 . 312E+00 

a 

01 

OO 

o a 

0 a~



SPECTRA FOR TIE PRECEDING TIME HISTORY WILL BE 
CALCULATED 4T THE FOLLOWING FREQUENCIES IIN CPS) 

.3000 .4000 .7000 1.0000 1.5000 1.7000 2.0000 ?.5030 3.0000 3.500) 

4.0000 4.5000 5.0000 5.5000 6.0000 6.5000 7.0003 7.5000 8.0000 9.0000 

10.0000 12.0000 15.0000 20.0000 25.0000 30.0000 

CC) 

00 

O



0FREQUENCY PEFR IOD ABSOLUTE PSEUDO TIME AT 
(CP SI (SECS) ACCELERATION VELOCITY MAXIMUM 

.300 3. 333 .2256E+00 .1197E+00 .9060E+01 

.40) 2. 500 62tb1E'+D .1826E+00 .1075E+02 

.70) 1. q29 .8451E+0D0 .2035E.00 .6335E#01 
1.01 .000 .1021.E+1 *1625E +00 .5305E+01 

1.500 .667 bhL30E+01 .6557E+00 .6835E+01 
1.:7 0 .58iM .74611 t.01698 5E +00 .7305E+O I 
2.00) .500 . 87o3F+ 0i L 6973E+00 .9955E+01 
2.503 .400 .5047E+OL .3213E400 .6585E+01.  
3.000 .333 . 316 9E + 01 *168 1E 4 00 .9110E+01 
3. 50) .286 . 2 65 3E +0 1 .1208E+DO .5070E+31 
4..000 .250 .2362E*-0 .9399E-01. .7295E+01 
4. 500 .222 . 2894E+01 . 102 5E+00 .7105E+01 
5.001 .200 .2 164E# 01 .6889E-i .bs30Et101 

C,5. 500 *182 . 1792E+01 .5186E-01 .6605E+01 
6. 000 .167 .2076E+01 .5507E-01 .94I70E+01 
b.503 .154 .238bEfO1 .5842E-01 .9150E+01 
7.000 .143 .2117E+01 .481 3E-01 .9140E+01 
7.500 .133 .2032E+01 .4 311E-01 .98'20E+01 
H.U0 .125 *1b9lE+01 .3363E-01 .9d05E+01 
9.000 .111 .1393Ei-01 .3357E-01 .b300E.01 
10.003 .100 .1766E+01 .2810E-01 .6280E+01 
12.00) . 083 .1632F+01 .2165E-D1 .6260E+01 
15.ou) .067 .183qEfO1 .1946E-01. .6025E+01 
20.U0) .050 .1360E+01 .1082E-01 .6525F+01 
25.000 Ott0 .1284E+01 .8174E"02 .7 090E+.0I 
30.00)J .033 .1278E+01 .677SE-02 .7090E+01.  

MA~XIMUM ABSOLUTE SPECTRAL ACCELERATION .8763E+01 
AT FREUJJENCY (CP'S) .2000E+01 

100



C NORMiALIZED PUT OIV RESPINSE SPCTA . ..  

) AM P 1 '4 MAXI MUM AT PLOTr 
V A L UE V AL JE FREQJUENCY SYMBOL 

.2 000E-0ol .7 63E 0 1 .20001>0 1 

NORMALIZED ABSOLUTE ACCELERATION 
FRE.JNCY O.U 0.25 10.5 0.75 1.0 FRI-UNCY 

x K 
x 1 

x x 
1.50 x 1.500 

x 1K 

1. K x x 3.500 X XK .0 
x K () K 

K 
6.000 K K 6.000 x K 

x 1 

9.000 x L K 9.000 

1. K 
C) 25.001) K X 25.000 

CPS xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx S (9 FREJNCY 0.0 J .25 0.5 0.75 1.0 FREUNCY



13. 50. 35. URIT 7777,P 3.  
13. 50. 35. USER, SU(NGSJ .  
13. 50. 3b . CHARGE 9 PROJ NC ,0310OU8 1355.  
13. 50. 3&. SP ROLOG vPR'OC L,, .  
13. 50. 38.$SETF5,PPUC1,FS=AO.  
13.50. 3 8. PR f]C 1.  
13 .5 0. 3 B. I/L; 1 )ERF 587 .005 CP .)63 RT//LOA0ER 014472/040000"040000 CM' I TM 
13.50.39.IFEq0T.EU.TXnFLASHIF.  
13.50. 34.ENDIF,FLASHIT.  
13 . 50.* 39. 1 FE , 0T . EQ 0 C U, 9 U LL IT.  
13.*50. 34.*CHGE N.  
13.50.39. E-N D C HGF TN 
13.50.39. 15600 MAXEMJM EXECUTIOJN FL.  
13.50. 39. 0.002Z CP S FCOAUIS EXECUTION TI ME.  
13. 50. 39. GET 9SYSHULL/UN.=EDSOP,5RqNA.  
13.50.40. IFEFILE(SYSd3ULLIAS),CJUTIT.  
13. 50.4). COPYqSY SDULL.  
13.50.40. EIJI ENC1IUNTERE5P.  
1 3.*50.*40O.EN0 IF ,0UT IT.  
I3.50.40.ENDOUF~ULLIT.  
13.*50.*40.*RETUR FN, PvOCI.  
13.*50.*41. *RE VIERT.  
13.50.1.RUTc,UPUT0C=RJ=CSVAX,UJN=VAXFC=A(IDEF.  
13.50.41. ROUTE COMPLETE.  
13. 50.41. FW ['JONPUT.  
13.50..1.CnPYSiHF,INPUTJIUT.r 
13.50.42. COPY COMPLETE.  
13. 5U.42. RE W Il1),plNPUT.  
13.50.42.SKIPRItNlPUT.  
13. 50. 4?. URGE ,NkGT9fNA.  
13.50.4Z.DEFIJIENRCT9/M'=W.  
13. 50. 42 ATTACHv TAPE 12 =ARC 1.  
13.50. 43.GE,[T,RESPEC/UNI=IMPLIR.  
13.50.43.RLSPEC.  

13.50.43.//LOADER 587 .005 C11 .114 KRU/LOADER 0142000-400CM I TM t* 13.50. 44.GE-TACCESSP/UN4=UAERLIP.I 
13.50.44.EGI.AqACCL-SSP,ACCESSP,RSPBi.  
13.50.45.NOTE(C0D)EXJ RSPB ARS 
13 .50. 45 .REW 140, CUEX .  
13. 50. 45. GET ,ACCE SSB/UN=0AE RL IE .  
13.50.415.ACCESS8.  
13. 50. 4f). //LOAI4R to d7 .005 CP O053 PTI/LOADER U144721040000-040000 CM L I'm 
13.50.50. END ACCESS 
13.50.50. 376,00 MAXIMUM EXL-LOTIOiJ FL.  
13.50.50. 0.426 CP SECONDS EXECUTION TIlE.  
13.*50.*50.R EVER T.  
13.50.50.fAtS(i)PUJT,0UTPUT,PL=9q99') 
13.50.50.//LUAIDEP 531 .006 CI' .383 FT//LOADER OL4476/040000-040000 CM 1 TM 
13. 54.1It. E-ND KESiPEC 
13. 5q .11. 0504010 FINAL EXELUTION FL.  

0 13.54.11. q0.587 CP SECONDS LECUfIWA TI'.  
13.54 * 11.RE rlJ&, Al3S 
13.*54.*11 *PE V FRT.  

0 i .54.i.P~EWI4I,TAPE9.  
13.54.11 *COP[YNE , TAPF9 ,Nr ZCTO.  
13.54.12. E01 ENCUUNTERFO.  
l3.54.12.UEAfJ, 0.J002UNS.  
13.*54 *12 *IJEP F, 0. 131KOINS.  
13.54.12.OEMS, 91. D7X UNS.  

I I. 4 I V C



o i'i.OI.Cfl.UCLP, Lh, HSOI.LPZ, 

e 
C' 0 

C 0 

0 

0 

0 

of 
(1 0 

(1 01 
C) 0 

0 

0 

0 

0 

2)



UJN = VAX FAMILY = SYSTEM JOB ORIGIN = INTERACTIVE.  
CREATING JSN DMM1 USER NAME = SO'4GSL SERVICE CLASS = INTERACTIVE.  

AAAAAAAAAA DD00DOOD 33333333333 IIIIIIIIII ODDDOODDDO MM MM 4 N NN .L 
AAAAAAAAAAAA 00000000000 333333333333 1 IIIIIlIIIII ODODODODO MMM MMM NNN NN LL 
AA AA 00 01) 3 33 II OD 00 MMMM MMMM NNNN NN LL 
AA AA 01) 01) 33 II Do DD MM MM MM MM NN NN N4 LL 
A . AA DD )0 33 II !0 00 MM MMMM MM NN NN NN L 

AAA D DD 33 II 30 DD MM MM MM NN INN N 4 LL 
AA AA D) 1) D 33 11 i)0 0 MM MM NN NN N4 LL 
AAAAAAAAAAAA DO) DD 33 II 0 00 MM MM NN NN NN LL 
AAAAAAAAAAAA ;1) 00 333 11 DD 00 MM MM NN NNN4 LL 
AA AA D0 DD 33 I J) 00 MM IM NN NN' LL 
A A AA ) 00 33 II 0 00 MM MM NN N4 LL 
AA AA 001) DD 33 11 DD O) MM MM NN NN LL 
AA AA D 31) 33 I liD 00 M mM NN N4 LL 
AA AA D0 11) 3 33 11 00 00 MM MM NN N 4 LL LL 
A A AA 00003000000) 33333333333 IIIIIIIIIIII DODODDDDD0 MM MM 4 N NN LLLLLLLLLLLL 

AA AA 000)000f) 333333333 III1 ODL)DDDDDOD MM . mM N NN LLLLLLLLLLLL 

K~ pop 

DESIGN VERIFICATION 

CLIENT lC 
JOB NO. ()fV 6 -1 I-T 
CALC/PROB NO. A10C 

BY: M DATE: 
CHD M DATE: 

0 a
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SYSTEM BULLETIN 

IMPELL WALNUT CREEK COMPUTER CENTER OPERATIONS HOURS (PACIFIC TIME! 

MONOAY AND FRIDAY 0600 rO 2L30 
TUESDAY TO THURSDAY 000 TO 2330 
SATURD AY AND SUNDAY 0700 TO 1700 
OPERATURS WILL NOT IE ON SITE AT ALL OTHER TIMES. EXTENDED OPERATOR COVEIAGE MAY BE ARRANGED BY 
CONTACTING 30' EARL AT (415) 943-4663/4666 

------------------------------------------------------------------------------------------------------------------------------
THE CYBER SYSTEM WILL BE UNAVAILABLE TO USERS AS FOLLOWS: 

MONDAY 2000 TO 2100 SYSTEM BAC<UP 
TUESDAY 1930 TO 2300 MAINTENANCE + BACKUP 
WEDNESDAY 2200 TO 2300 SYSTEM BACKUP 
THURSDAY 2200 TO 2300 SYSTEM BACKUP 
FRIDAY 2000 TO 2230 SYSTEM BAC(UP * TESTING 
SATURDAY 1600 TO 1700 SYSTEM BAC(UP 
SUNDAY 1400 TO 1700 SYSTEM BACKUP 

-------------------------------------------------------------------------------------- ----------------------------------------------
CHOLIDAY HOURS.  

MONDAY, MAY 27, 1985. NO OPERATORS ON SITE. SYSTEM AVAILABLE TO USERS.  
------------------------------------------------------------------------------------------------------------------------
SPECIAL CYBER UPGRADE BLOCK TIME.  

THE CYBER WILL BE UNAVAILABLE FOR PRODUCTIN USE THURSDAYS FROM 2000 HRS. TO 240) -iRS. BEGINNING 
APRIL 111985 THROUGH MAY 30 1985. COMPUTER SERVICES WILL BE TESTING NOS VERSION 2.3 
ANY USERS WISHING TO TEST THEIR CODES DURRING THIS PERIOD WILL NEED TO CONTACT CUMPUTER SERVICES 
AT (415)943-4666.  

GENERAL INFORMATION.  
DO NOT RELEASE MAGNETIC TAPES WHEN OPERATORS ARE NOT OJ SITE.  ------------------------------------------------------------------------------------------------------------------- ------------

USER ADVISORY. MAGNETIC TAPE BACKUPS.  
MAGNETIC TAPES ARE SUSCEPTIBLE TO PHYSICAL DAMAGE. BACKUP TAPES ARE RECOMMENDED WHENEVER THE INFUR
iMaTION ON THE TAPE WOULD [F EXPENSIVE OR TIME CONSUMING TO RECREATE . PLEASE NOTE THAT IMPELLCDCv 
AND IJCC DO NOT GIVE REFUNDS FOR JOBS NECESSARY TD.RECREATE A TAPE IF NO 3ACKUP EXISTS.  

*************+++++++++++++++++++++*44+++ 0 
AS PER THE MEMO DISTRIBUTED TO DIVISIONS OVER. WEEK AG)l, 
THE OLD OVERHEAD JUB NUMBERS AEGINNING WITi 0b22 AND 0b27 
WlILL NUT E VALID AFTER 2/15/85. NEW NU13ERS (BEGINNING 
WIfTH Ob2500'4 fIR 0623004) MUST BL REQUJESTED. A CONSOLIDATED 
LIST OF OLI) VERSUS SUGGESTED NEW NUMBIERS WAS DISTRIBUTED TO 
EAICH DIVISION TO EXPIDITE THE RrVIEW. THESE CHANGES ARE o [NG MAOE TO SUIT ACCOUNTING DFP'T. NUM3ER CHANGES.  

O44 *44444 * * 4--'------ 4.-4-- *444.-44 * *4*44444 --4 * 44444.4*44444 444



USERtSONGSI,.  
CiIARGE .PROJWC, 03100681355.  
R)UTE ,(JTPUT ,)C=PRUN=CSIWAXL ,UJN=VAXFC=U,)EF.  

RE WI ND, INPUT.  
0 COPYSBF9INPUTiOUT'UT.  

RE-WIND, INPUT.  
5(1 PR, INPUT.0 
PJRGE, CLREST9/NA.  
DE-FINEsCLRESr9/M=W.  
Ar I kCAi,TIAPE1.2 =NRC S S IJ.  
GE T RE SPEFC /UN= IMPL I B.  
RE SP EC.  

c~yFrP~ CL RI:ST9i.  

47 

IGI



f e( K 31VLUPI3 t )o t' t I-UI K A f X-UII{ f 
2001 1 0.005 2% RESPOASE SPECTRA AT EL. O) FT (BASEMAT) 

0 1 0 3 26 L 2 0.3 30.0 
(EL6.83 

0.3 0.4 0.7 1.0 1.5 1.7 2.0 2.5 
3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 
7.0 7.5 a.: 9.U 10.0 12.0 15.0 20.0 

25.0 3f.0 
C.32 

2001 1 0.005 2% RESPONSE SPECTRA AT EL. b3.8 FT (NODE 4) 
0 1 0 3 26 1 2 0.3 30.0 

(24588(/1,(Ele.81) 
0.3 0.4, 0.7 1.0 1.5 1.7 2.0 2.5 
3.0 3.5 4.0 4.5 5.0 5.5 5.0 6.5 
7.0. 7.5 8.0 9.0 10.0 12.0 15.0 20.0 

25.0 30.0 
0.32 
2001 1 0.005 2% RESPONSE SPECTRA AT EL. 13.8 FT (NO0DE 73 

0 1 0 3 26 1 2 0.3 30.0 
(3Z7841/j,1E16.6J) 

3 3 -0. 4 0.7 1.0 1.5 1.7 2.0 2.5 
3.0 3.5 0.0 4.5 5.0 5.5 S.0 6.5 
7.0 7.5 8.0 9.0 10.0 12.0 15.0 20.0 

25.0 30.0 
0.32 

2001 1 0.005 2% RESPONSE SPECTRA AT EL. 207.) FT (NODE 11) 
0 1 0 3 26 L 2 0.3 30.0 

(40980(/ltEL6.81) 
0.3 0.4 0.7 1.0 1.5 . 1.7 2.0 2.5 
3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 
7.0 7.5 8.0 9.0 10.0 12.0 15.0 20.0 

02 25.0 30.0 

C) 

0.32 

VERIFIED - ALL PRoJECTS 

NOTICE -- - - - -



* , NC TEST PROBLEM 1 / CLASS! ANALYSIS / 2! RESPJNSE SPECTRA / X-DLR / 

N JBE F ACCELERATION 
TIME HISTORIES PROJCESSEQ A 

o o 

o~of 
ea 

C 

o? a 

0 I



-* * -- u *-.. .e .,a m a . * U SJ r I 4af4JC T44I& 

INPUT TIME HISTORY CONTROL 

TIME HISTORY NUMBER 
NJMBER OF TIME POINTS NTP 2001 
INPJT CODE INPT 1 
TIME STEP DEL .0050 
ACCELERATION SCALE FACTOR SFTR 1.0000 

COMPUTATION AND OUTPUT CONTROL 

I'PJT HISTORY INTLGRATIfON CODE INTR 0 
SPECTRUM COMPUTATION COOES ISPC I 

IDUR 0 
SPECTRUI OUTPUT CODE IOUT 3 
NJMBER OF FREJUENCY POINTS NFP 26 
NJMBER OF DAMPINGS NDP 1 
FREUUENCY SCALE TYPE COE fL IFSC 2 
LOWEST FREQUENCY IN CPS W1 .3000 
HIGHEST FREQUENCY IN CPS W2 30.0000 
TIME STEP TO PERIOD RATIO DELP .2000 

FIELD LENGTH REQUIREMENTS 
(IN OCTAL) 

POGR&M LENGTH 040437 
BLANK COMMON REQUIRED 07647 
FIELD LENGTH REQUIRED 050306 

FORMAT OF INPUT TIME HISTORY 15 

C) Ib8 

Q 

o 

O



S * v'ut AL tLtKAILUN Itilt- Mt)IItJKY I 9 7 9 *-4 

TIME ACCEL TIME ACCEL TIME ACCEL TIME ACCEL TIME ACCEL 

.005 -. 217E-01 .010 -. 396E-01 .015 -. 567E-01 .020 -.690-011 .025 -. 746E-31 

.030 -. 739E-0l .035 -. 692E-01 .040 -. 631E-01 .045 -. 570E-01 .050 -. 508E-0L 

.055 -. 432F-01 .000 -. 329E-01 .065 -. 1947-01 .070 -. 321E-02 .075 .145E-31 

.090 .324E-01 .085 .497E-01 .090 .658E-01 .095 .8061-01 .100 .937E-01 
*105 .105E +00 .110 .114E+00 .115 .120E+00 .120 .123:+00 .125 .1222E00 0 
.130 .118E+00 .135 .110E+00 .140 .975E-01 .145 .8252-01 .150 .654E-01 
*155 .475E-01 . 10 .295E-01 .165 .124E-01 .170 -. 3082-02 .175 -. 161E-01 
*180 -. 258E-01 .185 -. 316E-01 .190 -. 336E-01 .195 -. 328E-01 .200 -. 308E-01 
.205 -. 288L-01 .210 -. 273E-01 .215 -. 260E-01 .229 -. 238E-01 .225 -. 197E-01 
.230 -. 137E-01 .235 -. 662E-02 .240 .188E-03 .245 .552E-02 .250 .887E-02 
.255 .105E-01 .250 .112E-01 .265 .115E-01 .270 .119E-01 .275 .121E-01 
.280 .119F-01 .285 .113E-01 .290 .103E-01 .295 .938E-02 .300 .883E-32 
.305 .900E-02 .310 .102E-01 .315 .125E-01 .320 .1602-01 .325 .205E-I 

0 .330 .257E-01 . 335 .312E-01 .340 . 364E-01 .345 .413E-01 .350 .457E-3I 
.355 .446E-01 .360 .531E-01 .365 .559E-01 .370 .. 579E-OL .375 .591E-01 
.380 .597E -01 .335 .601E-01 .390 .602E-01 .395 .595E-01 .400 .570E-31 
.405 .517E-01 .410 .428E-01 .415 .305E-01 .420 .153E-01 .425 -. 147E-02 
.430 -. 185E-01 .435 -. 348E-01 .440 -. 490=-01 .445 -. 604E-01 .450 -. 679E-01 
.455 -. 709E-0L .460 -. 694E-01 .465 -. 641E-01 .470 -. 553=-01 .475 -. 475E-01 
.480 -. 3U8E-01 . 485 -. 306E-01 .490 -. 235E-01 .495 -. 172E-01 .500 -. 120E-01 
.505 -. 819E-02 .510 -. 602E-02 .515 -. 531=-02 .520 -. 556E-02 .525 -. 618E-02 
.530 -. 689E-02 .535 -. 798E-02 .540 -. L02E-01 .545 -. 142E-0L .550 -. 207E-01 
.555 -. 295E-01 .560 -. 401E-01 .565 -. 5L6E-01 .570 -. 631E-01 .575 -. 740E-01 
.580 -. 835E-01 .585 -. 915E-01 .590 -. 980S-01 .595 -. 103E+00 .600 -. 107+00 
.605 -. 108F+00 .610 -. 106E+00 .615 -. 978z-01 .620 -. 818=-01 .625 -. 578E-01 
.630 -. 283E-01 .635 .195E-02 .640 .274E-01 .645 .438E-01 .650 .499E-21 
.655 .465E-01 .660 .447E-01 .665 .443E-01 .670 .5052-01 .675 .632E-)1 
.680 .788E-0I .685 .922E-01 .690 .983E-01 .695 .948E-01 .700 .818E-01 
.705 .623E-01 .710 .403E-01 .715 .197v-01 .720 .339E-02 .725 -. 789E-02 
.730 -. 150E-01 .735 -. 202E-01 .740 -. 261E-01 .745 -. 3482-01 .750 -. 467E-01 
.755 -. 608E-01 .760 -. 748E-01 .765 -. 862E-01 .770 -. 9342-01 .775 -. 963E-01 
.780 -. 965E-01 . 785 -. 960E-01 .790 -. 964E-01 .795 -. 975=-01 .800 -. 978E-01 
.805 -. 946E-01 .810 -. 858E-01 .815 -. 704E-01 .820 -. 494Z-01 .825 -. 257E-)1 
.830 -. 312E-02 .835 .151E-01 .840 .2672-01 .845 .314-01 . .850 .305E-01 
.855 .264E-01 .860 .213E-01 .855 .172E-01. .670 .148E-01 .875 .137E-01 
.880 .127E-01 .835 .106E-01 .890 .659E-02 .895 .370E-03 .900 -. 790E-02 
.905 -. 180E-01 .910 -. 299E-01 .915 -. 438E-01 .920 -. 5992-01 .925 -. 778E-OL 
.930 -. 962E-01 .1 35 -. 1132+00 .940 -. 127E+00 .945 -. 134E+00 .950 -. 136E+30 
.955 -. 131E+00 .9,0 -. L21E+00 .965 -. 107E+00 .970 -. 919E-01 .975 -. 754E-31 

.980 -. 586E-1 985 -. 417E-01 .990 -. 255E-01 .995 -. 108-01 1.000 .172E-32 
1.005 .112E-01 1.010 .177E-01 1.015 .215E-01 1.020 .234E-01 1.025 .244E-01 
1.030 .2q9-01 1.035 .2512-D1 1.040 .2482-01 1.045 .235=-01 1.050 .207E-01 
1.055 1 1E-01 1.0 0 .950E-02 1.065 .163"-02 . 1.070 -. 715E-02 . 1.075 -. 158E-01 
1.080 -. 231L-01 1.085 -. 280E-01 1.0J00 -. 297E-01 1.095 -. 2782-01 1.100 -. 224E-D1 
1.105 139f--0L 1.110 -. 332E-02 1.115 .8312-02 1.120 .197E-01 1.125 .299E-01 
1.130 .379E-01 1.135 .436E-01 1.140 .4A70E-01 1.145 . 487E-01 1.150 .490E-)1 
L. L55 .463 -01 1.160 .454E-01 L.165 . 432E-01 1.170 .389E-01 1.175 .338E-31 
1.ISO .283 -01 1.185 .246E-01 1.190 .2122E-01 1.195 .183E-0L 1.200 .151E-01 
1.205 .109E-01 L.210 .566E-02 1.215 . 258E-03 L.220 -. 410E-02 1.225 -. 635E-0Z 
1.230 -. 614E-02 1.235 -. 405L-02 1.240 -. 126P-02 1.245 .104E-02 1.250 .222E-02 
1.255 .235E-0? 1. 2r-0 . 2032-02 1.265 .188E-02 1.270 .216E-02 1.275 .265E-0Z 
1.280 .28 1E-02 1.235 .208E-02 1.290 .2172-03 1.295 -. 259E-02 1.300 -. 626E-02 
1.305 -. 10 E1-01 1.310 -. 1377-01 1.315 -. 172"-01 1.320 -. 2042-01 1.325 -. 237E-J1 
1.330 -. 273E-01 1.335 -. 317E-01 1.340 -. 369E-01 L.345 -. 432E-01 1.350 -. 505E-01 
1.355 -. 5851-01 1.360 -. 670E-01 1.365 -. 757E-01 1.370 -. 841E-0L 1.375 -. 916E-31 
L 1.380 -. 974F-01 1.315 -. 10E400 1.390 -. 102E+00 L.395 -. 101E+00 1.400 -. 986E-31 
L.405 -. 94711-01 1.410 -. 904E-01 1.415 -. l6tE-01 1.420 -. 817E-01 1.425 -. 767E-01 

1.430 -. 705 -01 1.435 -. 625E-01 L.i40 -. 520E-01 1.445 -. 36-0L 1.450 -. 222E-01



1.580 -. 235E-01 1.585 -. 288E-01 1.590 -. 335E-01 1.595 -.390E-01 1.600 -. 460E-01 
1.605 -. 541E-01 1.610 -615E-01 1.615 -. 657E-01 1.620 -. 647C-01 1.625 -. 582E-31 
1.630 -. 484E-01 1.635 -. 397E-01 1.640 -. 367E-01 1.645 -. 427E-01 1.650 -. 572E-01 
1.655 -. 765E-01 1.650 -. 946E-01 1.665 -. 106E+00 1.670 -. 108E+00 1.675 -. 100E+00 
1.680 -. 871E-11 1.685 -. 736E-01 1.690 -. 540E-01 1.695 -. 6085-01 1.700 -. 638E-31  
1.705 -. 707E-01 1.710 -. 780E-01 1.715 -. 324E-01 1.720 -. 81 3-01 .1.725 -. 735E-0L 
1.730 -. 548E-01 1.735 -. 425E-01 1.740 -. 247E;-O1 1.745 -. 948E-02 1.750 .128E-32 
L. 755 .773E-02 1.760 .117E-01 1.765 .156E-01 1.770 .214E-01 1.775 .289E-01 
1.780 .366E-JL1 1.785 .418E-01 1.790 .428E-01 1.795 .394E-01 1.800 .335E-0L 
1.805 .285E-01 1.810 .275E-01 1.815 .320E-01 1.820 .414E-01 1.825 .529E-31 
1.830 .632E-01 1.835 .693E-01 1.840 .700E-01 1.845 .6575-01 .1.850 .587F-31 
1.855 . 517E-01 1 . * 472E-01 1.865 . 469E-01 1.879 .511E-01 1.875 .591E-a1 
1.880 .694E-01 1.885 .805E-01 1.890 .909E-01 1.895 .996E-01 1.900 .106E+30 
1.905 .108E+00 1.910 .1075+00 1.915 .101E+00 1.920 .903E-OL 1.925 .749E-J1 
1.930 .563E-01 1 .935 .363E-01 1.940 . 171E-01 1.945 .5545-03 1.950 -. 122E-01 
1.955 -. 209E-0L 1.950 -. 263E-01 1.965 -. 294E-01 1.970 -. 314E-0L 1.975 -. 332E-J1 
1.980 -. 350E-01 1.935 -. 359E-01 1.990 -. 337E-01 1.995 -. 400E-01 2.000 -. 407E-01 
2.005 -. 407E-01 2.010 -. 400E-01 2.015 -. 385=-01 2.020 -. 359E-01 2.025 -. 319E-01 
2.030 -. 264E-01 2.035 -. 191E-01 2.040 -. 105E-01 2.045 -. 110E-02 2.050 .805E-)Z 
2.055 .159E-01 2.060 .216E-01 2.065 .2465-01 2.070 .250E-0L . 2.075 .234E-31 
2.080 .206E-01 2.085 .178E-01 2.090 .. 159E-01 2.095 .156E-01 2.100 .174E-01 
2.105 .209E-01 2.110 .253E-01 2.115 .294E-01 2.120 .320E-01 2.125 .318E-01 
2.130 .286E-01 2.135 .225E-DI 2.140 .146E-01 2.145 .578E-02 2.150 -. 312E-02 
2.155 -. 119L-01 2.160 -. 206E-01 2.165 -. 290E-01 2.170 -. 365E-01 2.175 -. 416E-01 
2.L80 -. 432E-01 2.185 -. 406E-31 2.190 -. 348E-01 2.195 -. 274E-01 2.200 -. 208E-01 
2.205 -. 164E-01 2.210 -.142E-01 2.215 -. 132E-01 2.220 -. 1165-01 2.225 -. 835E-02 
2.230 -. 354E-02 2.235 .156E-02 2.240 .535E-02 2.245 .681E-02 2.250 .601E-32 
2.255 .395E-02 2.260 .184E-02 2.265 .3b7E-03 . 2.270 -. 644E-03 2.275 -. 200E-D2 
2.280 -. 456E-02 2.235 -. 859E-02 2.290 -. 141E-01 2.295 -. 2025-01 2.300 -. 262E-01 
2.305 -. 316E-01 2.310 -. 351E-01 2.315 -.396E-01 2.320 -. 418E-01 2.325 -. 425E-01 
2.330 -. 415E-0L 2.335 -. 389E-01 2.340 -. 354E-01 2.345 -. 316E-0L 2.350 -. 284E-01 
2.355 -. 263E-01 2.360 -. 254E-01 2.365 -. 257E-01 2.370 -. 270E-01 2.375 .-. 290E-01 
2.330 -. 313E-01L 2.385 -. 340E-01 2.390 -. 371E-01 2.395 -. 410E-01 2.400 -. 460E-31 
2.405 -. 527E-01 2.410 -. 614E-01 2.415 -.723E-01 2.420 -. 851E-01 2.425 -. 993E-01 
2.430 -. 1145+00 2.435 -.129E+00 2.440 -. 141E+00 2.445 -. 1515+00 2.450 -. 156E+00  
2.455 -. 156E+J0 2.40 -. 151E+00 2.465 -.143E+00 2.470 -. 133E+00 .2.475 -. 123E+30 
2.480 -. 1145+00 2.4-35 -. 106E+00 2.490 -. 976E-01 2.495 -. 892E-01 2.500 -. 804E-31 

: 2.505 -. 713E-01 2.510 -. 619E-01 2.515 -. 520E-01 2.520 -. 408E-01 2.525 -. 274E-01 
2.530 -. 113E-01 2.535 .715E-02 2.540 .268E-01. 2.545 .462E-01 2.550 .639E-01 
2.555 .790E-0L 2.560 .908E-01 2.565 .995E-01 2.570 .105E+00 2.575 .107E+00 
2.500 .10E +00 2.55 .101E+00 2.590 .917E-01 2.595 .7705-01 2.600 .570E-01 
2.605 .325E-01 2.610 .604E-02 2.615 -. 1915-01 2.620 -. 393E-01 2.625 -.528E-01 
2.630 -. 602E-01 2.535 -.652E-01 2.640 -. 727:-01 2.645 -.856-01 2.650 -. 107E+00 
2.655 131E+00 2.660 -. 152E+00 2.655 -. 152E+00 2.670 -. 159=+00 2.675 -. 141E+30 
2.680 113E+00 2.685 -. 811E-01 2.690 -.508E-01 2.695 -. 245E-01 2.700 -. 186E-02 
2.705 .196E-01 2.710 .427E-01 2.715 .693E-01 2.720 .994E-01 2.725 .132E+00 
2.730 .163E+00 2.735 .191E+00 2.740 . 213E+00 2.745 .225E+00 2.750 .225E+30 
2.755 .215E+o0 2.760 .196E+00 2.765 .171E+00 2.770 .144E+00 2.775 .118E+00 
2.780 .942E-J1 2.735 .70E-01 2.790 .467E-01 2.795 .214E-01 2.800 -. 412E-0Z 
2.805 -. 2bUE-01 2.810 -. 434E-01 2.815 -. 517E-01 2.820 -. 522-01 . 2.825 -. 480E-01 
2.830 -. 436F-01 2.835 -. 4365-01 2.840 -. 5005-01 2.845 -. 6255-01 2.850 -. 781E-31 
2.855 -. 930F-01 2.850 -. 1045+00 2.665 -. LL2E+00 2.870 -. 1155+00 2.875 -. 118E+30 
2.830 -. 122F *00 2. o5 -. 126E+00 2.890 -. 132E+00 2.895 -. 137E+00 2.900 -. 140E+00 
2.905 -. 141F+00 2.910 -. L425+00 2.915 -. 1445+00 2.920 -. 1475+00 2.925 . -. 151E+30 
2.930 -. 153E+00 2.935 -. 152E+00 2.940 -. 147E+00 2.945 -. 136E+00 2.950 -. 122E+00 
2.955 -. 106E+00 2.960 -. 906E-01 2.965 -. 764E-01 2.970 -. 632E-01 2.975 -. 507E-01 
2.980 -. 368E-01 2.935 -. 277E-01 . 2.990 -. 1795-01 2.995 -. 9595-02 3.000 -. 280E-32 
3.005 .367E-02 3.010 .107E-01 3.015 .1905-01 3.020 .284 -01 3.025 .384E-01 
3.030 .480E-01 3.035 .5665-01 3.040 .6375-01 3.045 .688-01 3.050 .715E-31 
3.055 .711F-01 3.060 .6705-01 3.005 . 5915-01 3.070 .4825-01 3.075 .360E-31 
3.080 . 24E- 1 3. It 16 - 3.00 .L20E-01 3.095 . 128E-01 3. 1O .187E-0L



3.230 .593E-01 3.235 .261E-01 3.240 -. 482E-03 3.245 -. 211E-01 3.250 -. 360-011 
3.255 -. 448E-01 3.260 -. 466E-01 3.265 -. 4082-01 3.270 -. 273E-01 3.275 -. 759E-02 
3.280 .165E-01 3.285 .429E-01 3.290 .700E-01 3.295 .958E-01 3.300 .123E+00 
3.305 .148E+00 3.310 .172E+00 3.315 .194E+00 3.320 .213E+00 3.325 .229E+30 
3.330 .241E+00 3.335 .249E+00 3.340 .253E+00 3.345 .252E+00 3.350 .247E+00 
3.355 .239E+00 3.360 .227E+00 3.365 .213E+00 3.370 .197E+00 3.375 .182E+30 
3.380 .18E+J0 3.385 . .156E+00 3.390 .147E+00 3.395 .140E+00 3.400 .136E+DG 
3.405 .132E+00 3.410 .128E+00 3.415. . 124E+00 3.420 .121p+00 3.425 .119E+00 
3.430 . 119E+00 3.435 .121E+00 3.440 . 1242+00 3.445 .130E+00 3.450 .1362+00 
3.455 . 142E +00 3.460 .149E+00 3.465 . 155E+00 3.470 .159E+00 3.475 .160E+00 
3.480 . 156E+00 3.485 .149E+00 3.490 . 138E+00 3.495 .123E+00 3.500 .108E+00 
3.505 .929U-01 3.510 .789E-01 3.515 .665E-01 3.529 .559E-01 3.525 .475E-01 
3.530 .415E-01 3.535 .381E-01 3.540 .373E-01 3.545 .383E-01 3.550 .403E-21 
3.555 .420E-01 3.5,0 .431E-01 3.565 .438E-01 3.570 .455E-01 3.575 .494E-01 
3.580 .565E-01 3.585 .662E-01 3.590 .769E-01 3.595 .8657-01 3.600 .940E-01 
3.605 .990E-01 3.610 .103E+00 3.615 .109E+00 3.620 .1192+00 3.625 .132E+00 
3.630 .144E+00 3.635 .151E+00 3.640 .149E+00 3.645 . .135E+00 3.650 .110E+00 
3.655 *777E-01 3.660 .449E-01 3.6&5 .167:-01 3.670 -. 431S-02 3.675 -. 185E-01 
3.680 -. 2931-01 3.655 -.411E-01 3.690 -. 581E-01 3.695 -. 824E-01 3.700 -. 114E+30 
3.705 -. 149E+00 3.710 -. 186E+00 3.715 -. 219E+00 3.720 -. 244E+00 3.725 -. 261E+00 
3.730 -. 270E+00 3.735 -. 272E+00 3.740 -. 269E+00 3.745 -. 262E+00 3.750 -. 252E+00 
3.755 -. 237E+00 3.760 -. 215E+00 3.765 -. 218E+00 3.770 -. 153E+00 3.775 -. 117E+30 
3.780 -. 830E-01 3.785 -. 533E-01 3.790 -. 295E-01 3.795 -. 111E-01 3.800 .375E-02 
3.805 .167E-01 3.810 .288E-01 3.815 .399E-01 3.820 .494E-01 3.825 .561E-01 
3.830 .587E-01 3.835 .558E-D1 3.840 .456E-01 3.845 .257E-01 3.850 -. 129E-32 
3.855 -. 368L -01 3.860 -. 759E-01 3.865 -. 114E+00 3.810 -. 145=+00 3.875 -. 1b66+30 
3.880 -. 177E+00 3.885 -. 180E+00 . 3.890 -. 178E+00 3.895 -. 172E+00 3.900 -. 164E+00 
3.905 -. 152E+00 3.910 -. 137E+00 3.915 -. 117E+00 3.920 -. 94BE-01 3.925 -. 723E-DL 
3.930 -. 513E-01 3.935 -. 323E-01 3.940 -. 147E-01 3.945 .293E-02 3.950 .213E-01 
3.955 .401E-01 3.960 .582E-01 3.965 .743E-01 3.970 .875E-01 3.975 .978E-01 
3.980 .106E+00 3.985 .1112+00 3.990 .114E+00 3.995 .112+00. 4.000 .106E+30 
4.005 .946E-01 4.010 .786E-01 4.015 .590E-01 4.020 .368:-01 4.025 .126E-01 
4.030 -. 131E-01 4.035. -. 397E-01 4.040 -. 658F-01 4.045 -. 896=-0L 4.050 -. 109E+30 
4.055 -. 124E +00 4.060 -. 134E+00 4.055 -. 1402+00 4.070 -. 1432+00 4.075 -. 143E+00 
4.080 -. 139E+00 4.085 -. 130E+00 4.090 -. 1152+00 4.095 -. 921E-01 4.100 -. 644E-01 
4.105 -. 341E-01 4.110 -. 372E-02 4.115 .248E-01 .4.120 .508E-01 4.125 .742E-01 
4.130 .950E-0L 4.135 .113E+00 4.140 .126E+00 4.145 .134E+00 4.150 .1352+00 
4.155 .1.28E+00 4.16O .115E+00 4.165 .957E-01 4.170 .738E-01 4.175 .509E-01 
4.130 .286E-01 4.185 .740E-02 4.190 -. 126E-01 4.195 -. 315E-01 4.200 -. 494E-)1 
4.205 -. 648E-ol 4.210 -. 751E-01 4.215 -. 8152-01 4.220 -. 801E-01 4.225 -. 718E-31 
4.230 -. 580E-01 4.235 -. 405E-01 4.240 -. 2082-01 4.245 .551=-03 4.250 .233E-3L 
4.255 .475E-01 4.20 .723E-01 4.265 .951E-01 4.270 .1162+00 4.275 .131E+00 
4.280 .139E+00 4.285 *140E+00 4.290 .1352+00 4.295 .124=+00 4.300 .108E+30 
4.305 .863E-01 4.310 .605E-01 4.315 .314E-01 4.320 .127E-02 4.325 -. 273E-DL 
4.330 -. 5212-01 4.335 -. 720E-01 4.340 -. 370E-01 4.345 -. 980E-01 4.350 -. 106E+00, 
4.355 -. 111E00() 4.360 -. 114E+00 4.365 -. 113E+00 4.370 -. 108E+00 4.375 -. 986E-01 
4.380 -. 850E-01 4.385 -. 680E-01 4.390 -. 487E-01 4.395 -. 281E-01 4.400 -. 678E-32 
4.405 .145E-01 4.410 .355E-01 4.415 .556E-01 4.420 .745E-0L 4.425 .918E-21 
4.430 .107E+00 4.435 .121E+00 4.440 .L332+00 4.445 .145=+00 4.450 .156+30 
4.455 . 168E +30 4.40 .1B0E+00 4.465 , 188+00 4.470 .1922.00 4.475 .189E+30 
4.480 .178E+DO 4.485 .160E+00 4.490 .136E+00 4.495 .107E+00 4.500 .754E-31 
4.505 .409E-0L 4.510 .5052-02 4.515 -. 3122-01 4.520 -. 655E-01 4.525 -. 994E-01 
4.530 -. 129E +00 4.535 -. 154E+00 4.540 -. 1752400 4.545 -. 190E+00 4.550 -. 201E*00 
4.555 -. 207E+00 4.560 -. 210E+00 4.565 -. ?03+00 4.570 -. 205E+00 4.575 -. 199E+00 
4.580 -. 191E+00 4.585 -. 180E+00 4.590 -. 1671+00 4.595 -. 151E+00 4.600 -. 133;+30 
4.605 -. 112E 00 4.610 -. 852E-01 4.615 -. 544E-01 4.620 -. 141E-01 4.625 . 351E-0I 
4.630 .910E-01 4.635 .149+00 4.640 .203F+00 4.645 .249E+00 4.650 .285E+00 
4.655 .313E+00 4.650 .339E+00 4.665 . 357+00 4.670 .3982+00 4.675 .432E+0 
4.610 .464(E+30 4.685 .490E+00 4.690 .508E+00 4.695 .517;+00 4.700 .517E+30 
4.705 .511 L+00 4.710 .5002400 4.715 .3 5f+00 4.720 . 65E+00 4.725 .441E+00 
4.730 .414E+00 4.735 .385E+00 4.740 .3552+00 4.745 .326z+00 4.750 .296E+00 
4. 6 .P; i k7 f7 4-01 7m .0n 4 .76 I 40.771 .1 R02+n00 4. 775 . 1489+30



4.880 -. 303E-uO 4 .885 -2942+00 4t. E90 -. 2762+00 4.895 -. 252E+00 4.900 -. 222E4-0O 
4.905 -. 189E+00 4.910 -. 156E+00 4.915 -. 123+00 4.920 -. 927z-01 4.925 -. 663E-01 
4.930 -. 448E-01 4.935 -. 284E-01 4.940 -. 174E-01 4.945, -. 120E-0L 4.950 -. 121E-3.1 
4.955 -. 178E-0L 4.960 -. 286E-01 4.965 -.440E-01 4.970 -. 629E-01 4.975 -. 847E-01 
4*980 -. 109E+00 4.985 -.135E+00 4.990 -. 164E+00 4.995 -.1942+00 5.000 -. 224E+30 
5.005 -. 253E+00 5.010 -. 277E+00 5.015 -. 295E+00 5.020 -. 305=+00 5.025 -. 309E+30 
5.030 -.308E+00 5.035 -. 302E+00 5.040 -.293E+00 5.045 -. 2812+00 5.050 -.266E+3) 
5.055 -. 250E+00 5.060 -. 234E+00 5.065 -.218E+00 5.070 -. 204E+00 5.075 -. 193E+)0 
5*080 -. 164E+UO 5.085 -. 177E+00 5.090 -. 171E+00 5.095 -. 1642+00 5.100 -. 156E+30 
5.105 -. 146E+00 5.110 -. 142E+00 5.115 -. 137E+00 5.120 -. 134E+00 5.125 -. 134E+)0 
5.130 -. 135E+00 5.135 -. 137E+00 5.140 -. 140E+00 5.145 -. 144E+00 5.150 -. 148E+30 
5.155 -. 153U+00 5.L60 -. 150E+00 5.155 -. 157E+00 5.17Q -. 173E+00 5.175 -. 176E+30 
5.10 -. 176E+00 5. L85 -. 172E+00 5.190 -. 167E+00 5.195 -. 151E+00 5.200 -. 157E+30 
5.205 -. 155E+00 5.210 -. 154E+00 5.215 -. 153E+00 5.220 -. 150E+00 5.225 -.143E+30 
5.230 -. 135E+00 5.235 -. 125E+00 5.240 -. 115E+00 5.245 -. 106E+00 5.250 -. 984E-) 1 
5.255 -. 922E-01 5.260 -. 855E-01 5.265 -. 810E-01 5.270 -. 757E-01 5.275 -. 714E-31 
5.2!0 68-.67E-01 5.285 -. 660E-01 5.290 -. 696E-01 5.295 -. 730E-01 5.300 -. 776E-) 1 
5.305 -. 825E-01 5.310 -. 859E-01 5.315 -. 898E-01 5.320 -. 907c-01 5.325 -. 889E-31 
5.330 -. 843E-01 5.335 -. 758E-01 5.340 -. 668E-01 5.345 -. 543E-01 5.350 -. 396E-31 
5.355 -. 226E-01 5.360 -. 383E-02 5.3b5 163E-01 5.370 .372E-01 5.375 .581E-01 
5.380 .782E-01 5.385 .9562-01 5.390 .112E+00 5.395 .123E+00 5.400 .129E+30 
5.405 129E+00 5.410 .122E+10 5.415 .110E+00 5.420 .940E-01 5.425 .759E-01 
5.430 .573E-01 5.435 .395E-01 5.440 .240E-01 5.445 .1252-01 5.450 .684E-32 
5.455 .821[-02 5.460 .154E-01 5.455 .293E-01 5.470 .435E-01 5.475 .555E-) 1 
5.480 .627L-01 5.485 .645E-01 5.490 .617E-01 5.495 .555E-01 5.500 .467E-01 
5.505 .353E-01 5.510 .206E-0L 5.515 .282E-02 5.520 -. 1b62-01 5.525 -. 350E-01 
5.530 -. 497E-01 5.535 -. 592E-01 5.540 -. 644E-01 5.545 -. 678E-01 5.550 -. 728E-01 
5.555 -. 819E-01 5.560 -. 954E-01 5.565 -. 116E+00 5.570 -. 140+00 5.575 -. 167E+00 
5.580 -. 198E-01 5.585 -. 231F+00 5.590 -. 265E+00 5.595 -. 298=+00 5.600 -. 36E+00 
5.605 -. 345E+00 5.610 -. 355E+00 5.615 -. 356E+00 5.620 -. 3512+00 5.625 -. 343E+00 
5.630 -. 334)+00 5.635 -. 327E+00 5.640 -. 323E+00 5.645 -. 319=+00 5.650 -. 315E+00 
5.655 -. 311E+00 5.660 -. 306E+00 5.665 -. 300E+00 5.670 -. 2942+00 5.675 -. 287E+30 
5.680 -. 279E+00 5.685 -. 268E+00 5.690 -. 255'+00 5.695 -. 242=+00 5.700 -. 229E+00 

Cl 5.705 -.219E+00 5.710 -. 212E+00 5.715 -. 208+00 5.720 -. 204:+00 5.725 -. 197E+30 
5.730 -. 186E+00 5.735 -. 170E+00 5.740 -. 150E+00 5.745 -. 129=+00 5.750 -. 109E+00 
5.755 -. 914E-01 5.760 -. 771E-01 5.765 -. 648E-01 5.770 -. 530E-01 5.775 -. 408E-01 
5.780 -. 281E-01 5.785 -. 146E-01 5.790 .103E-03 5.795 .175E-01 5.800 .395E-01 
5.805 .674E-01 5.810 .101E+00 5.815 .139E+00 5.820 .177E+00 5.825 .210E+00 
5.830 .234E+00 5.835 .249E+00 5.890 .254E+00 5.845 .251:+00 5.850 .244E+30 
5.855 .234E+00 5.860 .223E+00 5.865 .212E+00 5.870 .2002+00 5.875 .190E+30 
5.830 . 183E+00 5.885 .180E+00 5.890 .183E+00 5.895 .190E+00 5.900 .200E+0 
5.905 .208E)+00 5.910 .214E+00 5.915 .216E+00 5.920 .216E+00 5.925 .216E+0 
5.930 .216+00 5.935 .217E+30 5.940 .2182+00 5.945 .220E+00 5.950 .220E+30 
5.955 .220E+00 5.960 .220E+00 5.965 .221E+00 5.970 .222E+00 5.975 .223E+00 
5.980 .221E+00 5.985 .217E+30 5.990 .211+00 5.995 .2042+00 6.000 .200E+00 
6.005 .1992 +00 6.010 .203E+00 6.015 .211E+00 6.020 .2222+00 6.025 .236E+30 
5.030 .252E+00 6.035 .267E+00 6.040 .281E+00 6.045 .2912+00 6.050 .293E+)O 
6.055 .286E+00 6.060 .2702+00 6.065 .245E+00 6.070 .211.00 6.075 .171E+00 
6.080 .12E+00 6.085 .787E-01 6.090 .32LE-01 6.095 -. 108E-01 6.100 -. 469E-3L 
6.105 -. 745E-01 6.110 -. 936E-01 6.115 -. 1064+00 6.120 -. 113E+00 6.125 -. 119E+30 
6.130 -. 125E+00 6.135 -. 132E+00 6.140 -. 140E+00 6.145 -. 1481+00 6.150 -. 158E+30 
6.155 -. 169E+00 6.160 -. 183E+00 6.lb -. 200E+00 6.170 -. 2202+00 6.175 -. 241E+30 
5.180 -. 262E+00 6.135 -. 281-:,00 6.190 -. 297E+00 6.195 -. 307E+00 6.200 -. 311E+00 
6.205 -. 308+00 6.2 LO -. 297E+00 6.215 -. 280E+00 6.210 -. 258E+00 6.225 -. 231E+0 
6.230 -. 2034+00 6.235 -. 173E+00 6.240 -. L44E+00 5.245 -. 115E+00 6 250 -. 882E-3L 
6.255 -. 638E-01 6.260 -. 436E-01 6.265 -. 295E-01 6.270 -. 229;-01 6.275 -.244E-31 
6.280 -. 334E-01 6.285 -. 483E-31 6.290 -. 673=-01 6.295 -. 890Z-01 6.300 -. 113E+30 
6.305 -. 1372 +00 6.3.O -. 1622+00 6.315 -. 1.86+00 6.320 -. 2052+00 6.325 -. 218E+30 
:6*330 -. 225E+00 6.335 -. 225E+00 6.340 -. ,?222E+00 6.345 -. 2172+00 6.350 -. 214E+00 

6.355 -. 213F+00 6.360 -. 213E+00 6.365 -. 2 11 4+00 6.370 -. 2152+00 6.375 -. 216E+0 
360 -. 218 +00 6. 135 -. 223E4+J0 6.39) -. 228+f00 6.395 -. 2332+:0 6.400 -. 234E+30



*.>LU * 1t IUU De717 .eJdibUU .U 1SUSCUU Dej=2 .Loc.Je 
6.530 .264E+00 6.535 .239-+00 6.540 . 213E+00 6.545 . 189H+00 6.550 .172E+U0 
63.555 . 160E+00 6.560 .153E+00 6.565, . 146E+#00 6.570 . 13 7 F+ 00 6.575 .124E+00 
6.580 .108E+00 6.585 .929E-01 6.590 .801E-01 6.595 .707=-01 6.600 .633E-01 
6.605 . 557E-01 6.610 .460E-01 6.615 . 341E-01 6.620 .217:-01L 6.625 .114E-51 
6.630 .4'u7E-02 6.635 .553E-03 6.640 -. 216E-02 6.645 -. 643=-02 6.650 -. 133E-01 
6.655 -. 221E-01 6.660 -. 302E-01 6.665 -. 353E-01 6.670 -. 352E-01 6.675 -. 335E-31 
6.680 -. 292E-01 6.685 -. 253E-01 6.690 -. 224E-01 6.695 -. 1972-Ol 6.700 -. 158E-)1 
6.705 -. 939E-02 6.710 -. 181E-03 6.715 .111E-01 6.720 .2372-01 6.725 . .371E-01 
6.730 .516E-01 6.735 .676E-01 6.740 .848E-01 6.745 .102E+00 6.750 .L16E+00 
6.755 .124E+00 6.760 .127E+00 6.765 .124E+00 6.770 .117E+00 6.775 .109E+00 
6.780 .100E+00 6.785 .933E-01 6.790. .883E-01 6.795 .858E-01 6.800 .869E-01 
6.805 .924E-01 6.810 .103E+00 6.815 .117E+00 6.829 .133E+00 6.825 .149E+-0 
6.830 . 162E+30 6.835 .170E+00 6.840 .174E+00 6.845 . 173E+00 6.850 .168E+00 
6.855 . 161E+oO 6.860 .153E+00 6.8b5 . 146E+00 6.870 . 142E+00 6.875 .144=+30 
6.880 .152E+00 6.885 .157E+00 6.890 .187E+00 6.895 .210E+00 6.900 .234E+0 
6.905 .257E+00 6.910 .278E+00 6.915 .297E+00 6.920 .312E+00 6.925 .323E+30 
6.930 .3292+00 . 6.935 .332E+O0 6.940. .331E+00 6.945 .327E+00 6.950 .324E+30 
6.955 .322E+00 6.960 .320E+00 6.965 .319E+00 6.970 .315E+00 6.975 .308E+30 
6.930 .295E+00 6.985 .277E+30 6.990 .255E+00 6.995 .231E+00 7.000 .205E+30 
7.005 . 178E +00 7.010 .148E+00 7.015 .116f+00 7.020 .838E-01 7.025 .524E-31 
7.030 .241E-01 7.035 -. 352E-03 7.040 -. 215E-01 7.045 -. 4152-01 7.050 -. 628E-31 
7.055 -. 869E-01 7.060 -. 114E+00 7.055 -. 142E+00 7.070 -. 158=+00 7.075 -. 189E+0 
7.080 -. 203E+00 7.085 -. 212E+00 7.090 -. 214E+00 7.095 -. 2132+00 7.100 -. 207E+30 
7.105 -. 198E+00 7.110 -. 184E+00 7.115 -. 165E+00 7.120 -. 1440+00 7.125 -. 121E400 
7.130 -. 987E-01 7.135 -. 786E-01 7.140 -. 612E-01 7.145 -. 4522-01 7.150 -. 324E-)1 
7.155 -. 189E-01 7.160 -. 547E-02 7.165 .789E-02 7.170 . 207E-01 7.175 .325E-01 
7.180 .430E-01 7.185 .523E-01 7.190 .60ZE-01 7.195 .663E-01 7.200 .702E-01 
7.205 .713E-91 7.210 .695E-01 7.215 .6502-01 7.220 .5E52-01 7.225 .507E-31 
1.230 .423E-01 7.235 .339E-01 7.240 .261E-01 7.245 .197E-01 7.250 .156E-01 
7.255 .144E-01 7.260 .152E-01 7.265 .202E-01 7.270 .254E-0L 7.275 .306E-01 
7.200 .352E-0L 7.285 .393E-01 7.290 .440E-01 7.295 .501E-01 7.300 .563E-01 
7.305 .680E-01 7.310 .780E-01 7.315 .868E-01 7.320 .933E-01 7.325 .966E-01 
7.330 . 965E-01 7.335 .927E-01 7.340 .852E-01 7.345 .7402-01 7.350 .589E-31 
7.355 . 402E-01 7.360 .117E-01 7.365 .-. 525E-02 7.370 -. 310E-01 7.375 -. 581E-31 
7.300 -. 865E-01 7.385 -. 116E+00 7.390 -. 144E+00 7.395 -. 172E+00 7.400 -. 198E+00 
7.405 -. 2210+00 7.410 -. 241E+00 7.415 -. 257E+00 7.420 -. 268E+00 7.425 -. 273E+00 
7.430 -. 271E+00 7.435 -. 260F+00 7.440 -. 241E+00 7.445 -. 2152+00 7.450 -. 183E+0 
7.455 -. 146E+00 7.460 -. 107E+00 7.465 -. 648E-01 7.470 -. 204z-01 7.475 .2bOE-01 
7.430 .728E--1 7.485 .118E+00 7.490 .158E+00 7.495 .191E+00 7.500 .215E+30 
7.505 . 231E #00 7.510 .239E+00 7.515 . 2405+00 7.520 . 2362+00 7.525 .227E+30 
7.530 .2120+00 7.535 .192E+00 7.540 . 168E+00 7.545 .139E+00 7.550 .108E+00 
7.555 .754E-01 7.560 .419E-01 7.565 .676E-02 7.570 -. 3042-01 7.575 -. 694E-3 
7.530 -. 109E+00 7.585 -. 147E+00 7.590 -. L82E+00 7.595 -. 211E+00 7.600 -. 234E+00 

C) 7.605 -. 250F+00 7.610 -. 259E+00 7.615 -. 263E+00 7.620 -. 250E+00 7.625 -. 250E+0 
7.630 -. 235L+00 7.635 -. 216E+00 7.640 -. 195E+00 7.645 -. 173E+00 7.650 -. 150E+0 
7.655 -. 126E+00 7.660 -. 100E+00 7.665 -. 735E-01 7.670 -. 469E-01 7.675 -. 223E-01 
7.680 -. 101E-02 7.635 .163E-01 7.690 .301E-01 7.695 .415E-0L 7.700 .511E-10 
7.705 555E-01 7.710 .633E-01 7.715 . 6465-01 7.720 .6302-01 7.725 .596E-91 
7.730 .563E-01 7.735 .544E-01 7.740 . 540E-01 7.745 .540E-0L 7.750 .528E-01 
7.755 .486E-01 7.750 .404E-01 7.765 . 2 7 5 E-01 7.770 .993E-02 7.775 -. 122E-01 
7.780 -. 383E-01 7.785 -. 658E-01 7.790 -. 955E-01 7.795 -. 1222+00 7.800 -. 143E+0 
7.805 -. 157E+00 7.010 -. 155E+00 7.815 -. Ln t_+00 7.820 -. 166t+00 7.825 -. 162E+30 
7.830 -. 1550+00 7.335 -. 147E+00 7.640 -. 1382+00 7.845 -. 1312+00 7.850 -. 126E+00 
7.855 -. 1220+00 7.860 -. 120E+00 7.865 -. 117P+00 7.670 -. 11IE+00 7.875 -. 103E+0 
7.860 -. 916E-J1 7.885 -. 794z-01 7..90 -. 65E-01 7.895 -. 529z-01 7.900 -. 376E-91 
7.905 -. 20LE-0L 7.9L0 -. 985E-33 7.915 L78E-01 7.920 .3352-0L 7.925 .437E-01 
7.930 . 471E-01 7.935 .440-01 7.940 .355E-01 7.945 .225-01 7.950 .614E-02 
1.955 -. 1971-01 7.960 -. 4 01c-o 7.965 -. 70LE-01 7.970 -. 1047+00 7.975 -. 139E+00 
7.980 -. 175E+00 7. 95 -. 211E00 7.Q90 -. 244E+00 7.995 -. 2742+03 8.000 -. 300E+00 
8.005 -. 320E +00 A.010 -. 334E+30 8.015 -. 3412+00 8.020 -. 340E+00 8.025 -. 332E+30 
8. n I. -. 19F+00 0 1 .?+~ Pj*f -.40?I, R. 045 -2,3+ 0 it.05 0 Z.382 +00 )



9.180 .6212E-01 8. 135 .5 78-'-01 8.190 .536c-0 8.195 .505a-0D1 8.200 .48BE-01 
8.205 .492E-01 8.210 .515E-01 8.215 .544z-01 8.220 .559E-01 8.225 .542E-01 
8.230 .481E-01 8.235 .381E-01 8.240 .262E-01 8.245 .148E-01 8.250 .550E-32 8.255 -. 136E-02 8.250 -. 717E-02 8.265 -. 141=-01 8.270 -. 239E-0L 8.275 -. 372E-31 
8.280 -. 529E-0 1 8.285 -. 591E-01 8.290 -. 841E-01 8.295 -. 972E-0L 8.300 -. 109E+00 
8.305 -. 121E+00 8.310 -. 134E+00 8.315 -. E48E+00 8.320 -. 160E+00 8.325 -. 170E+00 
8.330 -. 175E+00 8.335 -. 1742+00 8.340 -. 169E+00 z 8.345 -. 152E+00 8.350 -. 154E+30 
8.355 -. 146E+00 8.360 -. 137E+00 8.365 -. 125E+00 8.370 -. 109E+00 8.375 -. 882E-01 
8.380 -. 634E-01 8.385 -. 370E-01 8.390 -. 115E-01 8.395 .111E-01 8.400 .297E-)1 8.405 .444E-0L 8.410 .555E-01 8.415 .637:-01: 8.420 .692E-01 8.425 .723E-D1 
8.430 .734E-01 8.435 .730E-01 8.440 .716E-01 8.445 .695E-0L 8.450 .667E-01 
8.455 .630C-01 8.460 .590E-01 8.465 .556E-01 8.479 .542E-01 8.475 .560E-01 8.480 .611E-UL 6.485 .683E-01 8.490 . 752E-01 8.495 .795E-0L 8.500 .799E-01 e.505 .766E-01 8.510 .716E-01 8.515 .672E-01 8.520 .652=-01 8.525 .663E-01 
8.530 .702E-01 e.535 .753E-01 8.540 .845=-01 8.545 .955=-01 8.550 .110E+00 
9.555 .129E+00 8.550 .1502+00 8.5b5 172=+00 8.570 191:+00 8.575 .205E+30 
d. 560 .212E+00 8.585 . 214+0 8.590 .211E+00 8.595 .206E+00 8.600 ZOOE+00 
8.605 . 193L+00 8.610 . 186E+00 8.615 .176E+00 8.620 . 155=+00 8.625 . 151=+00 
S.630 . 134& +:0 8.635 .114E+00 8.640 .923E-01 8.645 .684 -01 8.650 .442E-)1 
8. 65 .210F-01 8.660 -. 212E-03 8.665 -. 194E-01 8.670 -. 371E-01 8.675 -. 542E-01 
8.680 -. 716E-01 8.685 -. 891E-01 8.690 -. 107E+00 8.695 -. 124=+00 8.700 -. 142E00 
8.05 -. 161E+00 8.710 -. 183E+00 8..715 -. 206E+00 8.720 -. 2282+00 8.725 -. 247E+30 
8.730 -. 259E+00 8.735 -. 264E+00 8.740 -. 262E+00 8.745 -. 254=+00 8.750 -. 245E+30 
8.755 -. 235E+00 8.760 -. 225E+00 8.705 -. 214E+00 8.770 -. 200+00 8.775 -. 183E+0 
8.780 -. 162E+ 00 8.785 -. 140E+00 8.790 -. 115E+00 8.795 -. 873E-01 8.800 -. 545E-)1 
8.805 -. 152E-L 8.10 .305E-01 8.815 .8032-01 8.820 .130E+00 8.825 .176E+00 
U.830 .214E+00 8.835 .295E+00 8.840 .267E+00 8.845 .283E+00 . 8.850 .293E+0 
8*55 .298E+00 8.860 .298E+00 8.665 .2922+00 8.870 .281+00 8.875 .267E+30 
6.80 .254E+00 8.885 .243E+00 8.890 .235E+00 8.895 .228E+00 . 8.900 .222E+00 
8.905 .214-+00 8.910 .201E+00 8.915 .186E+00 8.920 .158E+00 8.925 .149E-J 0 
8.930 .133E400 8.935 .119c+00 8.940 .109;+00 8.945 .101E+00 8.950 .950E-31 
8.955 .906E-01 8.960 .883E-01 8.965 .888E-01 8.970 .923E-01 8.975 .983E-01 
8.480 . 105E+00 8.985 . 111E+00 8.990 .115E+00 8.995 .115E+00 9.000 .113E+30 
9.005 .111E+00 9.0L0 .109E+00 9.015 .107E+00 9.020 .105E+00 9.025 .101E+0 
9.030 .923E-01 9.035 .799E-01 9.040 .644E-01 9.045 .480-01 9.050 .321E-01 
9.055 .176E-0L 9.00 .355E-02 9.065 -. 107E-01 9.070 -. 261E-01 9.075 -. 417E-01 
9.080 -. 558E-0L 9.035 -. 653E-01 9.090 -. 721E-01 9.095 -. 7332-01 9.100 -. 713E-1 
9.105 -. 680E-01 9.110, -. 644E-01 9.115 -. S08E-01 9.120 -. 5642-01 9.125 -. 505E-01 
9.130 -. 429E-01 9.L35 -. 3372-01 9.140 -. 235E-01 9.145 -. 125E-01 9.150 -. 330E-03 
9.155 .1342-0L 9.160 .29tE-01 9.165 .462E-01 9.170 .640E-01 9.175 .812E-L 
9.180 .967E-01 9.15 .109E+00 9.190 .117E+00 9.195 .1202+00 9.200 .114E+00 
9.205 .101E+00 9.210 .795E-01 9.215 ..527E-01 9.220 .235t-01 9.225 -. 480E-02 
9.230 -. 303-,1 0.235 -. 523-01 9.240 -. 714E-01 9.245 -. 883E-01 9.250 -. 103E+00 
9.255 -. 1 15 +00 9.260 -. 123E+00 9.265 -. 128E+00 9.270 -. 132E+00 9.275 -. 136E+0 
9.280 -. 142E+00 9.285 -. 150E+00 9.290 -. 159E+00 9.295 -. 168E+00 9.300 -. 176E+30 
9.305 -. 180E+00 9.310 -. 182E+00 9.315 -. 1810+00 9.320 -. 173E+00 9.325 -. 162E+00 
9.330 -. 144E+00 9.335 -. 119E+00 9.340 -. 891E-01 9.3/t5 -. 536E-01 9.350 -. 145E-31 
9.355 .269E-01 9.360 .693E-01 9.365 .111E+00 9.370 .151-+00 9.375 .186E+0 
9.390 .216E+00 9.385 .239E+DO 9.390 .254E+00 9.395 .251=+00 9.400 .258E+0 
9.405 247E +00 9.410 .225E+00 9.415 .L97E+00 9.420 .1542+00 9.425 .132E+30 
9.430 .103E+00 9.435 .815E-01 9.440 .679E-01 9.445 .62Z2-01 9.450 .643E-01 
9.455 .743E-0L 9.40 .924E-01 9.465 .118E+00 9.470 .1482+00 9.475 .179E+0 
9.480 .206E+00 4.445 .226E+00 9.490 .2382+00 9.495 .241E+00 9.500 .239E+00 
9.505 .2332+-0 9.510 .224E+00 9.515 .2LLE+00 9.520 .193E+00 9.525 .171E+30 

*530 . 146+00 9.535 .119Z+00 9.540 .9042-01 9.545 .604-01 9.550 .271E-01 
9.555 109F-01 9.550 -. 528E-01 9.565 -. 9602-01 9.570 -. 136=+00 9.575 -. 168E+00 
9.580 -. 190E +00 9.585 -. 199E#00 9.590 -. L47E+00 9.595 -. 1852+00 9.600 -. 163E+00 
9.605 -. 131E+00 9.610 -. 907E-01 9.615 -. 4432-01 9.620 .444=-02 9.625 .504E-01 

9.60 -. 87801-01 9,615 -. 14 1+00 9.690 -. 194400 9,'45 -.
2 4

3E+00 9.700 -. 284E+30 
9.705 -. 3161+00 9.7LO -. 340E+u0 9.715 -. 3582+00 9.720 -. 372+00 9.725 -. 383E+00



9.830 .792E-01 9.835 .843E-01 9.840 .822E-0I1 9.845 .719E-01 9.850 .539E-31 
9*855 310E-01 9.8f0 .650E-02 9.865 162E-01 9.870 -. 357E-OL 9.875 -. 520E-01 
9*880 -b58E-01 9.885 -. 775E-01 9.890 -. 864E-01 9.895 -. 917E-01 9.900 -. 928E-01 
9.905 -. 904E-01 9.910 -. 817E-01 9.915 -. 838E-01 9.920 -. 830=-01 9.925 -. 845E-01 
9.930 -. 876E-01 9.935 -. 917E-01 9.940 -. 972E-01 9.945 -. 105E+00 9.950 -. 114E+30 
9.955 -. 126E+00 9.960 -. 137E+00 9.965 ".147E+00 9.970 -. 156E+00 9.975 -. 166E+00 
9.9o0 -179E+ 9.985 -. 196E+00 9.990 -. 213E+00 9.995 -. 226=+00 10.000 -. 226E+00 

10.005 -210E +00 

o o 

C) rO



SPECTRA FOR TiE PRECEDING TIME HISTORY WILL BE 
CALCULATED AT THE FOLLOWING FREUUENCIES (IN CPS) 

.3000 .4000 .7000 1.0030 1.5000 1.7000 2.0000 2.5030 3.0000 3.5000 

4.0000 4.5000 5.0000 5.5000 6.0000 6.5000 7.0000 7.5000 8.0000 9.0003 

10.0000 12.0000 15.0000 20.0030 25.0000 30.0000 

C 0 

Cl



V1 1 s .r L - eu-UU uUirUi Iu Ifirt , 

FREQUENCY PERIOD ABSOLUTE PSEUDO TIME AT 
(CPS) (SECS) ACCELERATION VELOCITY IAXIMU4 

.303 3.333 .2717Ef00 .1441E+00 .9085E+01.  
*400 2.500 .3390E+00 .1472E+00 .1084E+02 
.700 1.429 .6579E+00 .1496E+00 .6345E+01 

1.000 1.000 .4726E+00 .7522E-01 .5230E+01 
1.500 .bb7 .1696E+01 .1799E+00 .6310E+01 
1.700 .588 .1731E+01 .1621E400 .6675E+01 
2.000 .500 .1391E+01 .1107E+00 .9835E+01 
2.500 .400 .1684E+01 . 1072E+00 .5990E+01 
3.000 .333 .1677E+01 .8899E-01 .8960E+01 
3.500 .286 .1493C+01 .6791E-01 .4940E+01 
4.00) .250 .1783E+01 .7093E-D0L .7930E+01 
4.500 .222 .2044E+01 .7230E-01 .6545E+01 
5.000 .200 .1973E+01 .t280E-01 .8070E+01 
5.500 .182 .1792E+01 .5185E-01 .8035E+01 
6.000 .167 .2025E+01 .5371E-01 .4590E+01 
b.50) .154 .1801E+01 .4409E-01 .4470E+01 
7.000 .143 .1480E+01 .3365E-01 .9765E+01 
7.500 .133 .1631E+01 .3461E-01 .9750E+01 
6.000 .125 .1403E+01 .279tE-OL .9740E+01 
9.000 .111 .1174E+01 .2076E-OL .6515E+01 
10.000 .100 .1017E+01 .1618E-01 .6490E+01 
12.003 .083 .6682E+00 .8863E-02 .6215E+01 
15.000 .067 .6051E+00 .6420E-02 .4715E+01 
20.000 .050 .6307E+00 .5019E-02 .4705E+01 
25.000 .040 .5736E+00 .3652E-02 .4695E+01 
30.000 .033 .5295E+00 .2809E-02 .4690E+O1 

MAXIMUM ABSLUTE SPECTRAL ACCELERATION .2044 +01.  
AT FREOJENCY (CPS) .4500E+01



NO(RMALIZED PLOT OF RESPONSE SPE.CTRA ...  

Ol AMPI1lG MAXIMUM AT PLOT0 

VALUE VALUE FREOUENCY SYMBOL 

.2000DE-0i .2044E+O1 .4500F+01.  

C NORMIALIZED ABSOLUTE ACCELERATION 
FRE NCY 0.0 0.25 0.w5 0.75 1.0 FREgfki 

CPS XXXXXXXXXX KXXXXXXXXXXXxxxxxxxKXKXXXXXXXxXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXiXXXXXXKXXKKKKXX 
P X. x 

I. X 

1.500 X I X L. 500 

X 1 K 

x X 3.500 X 
. 0 

x I K 

C" .000 X IX .O C.x 1 C 

9.000 K 1. 9.000 

K L X 

25.000 x 
X 25.000 

FREJNCY 0.0 9).25 0.5 0.75 1.0 FREONCY



0 IVLJLt L l 

INPUT TIME HISTORY CONTROL 

TIME HISTORY NUMIBEk 2 
NJMBER OF TIME POINTS *TP 2001 
I4PUT CODE INPT 1 
TIME STEP LEL .0050 
ACCELERATION SCALE FACTAR SFTR 1.0000 

COMPUTATIUN AND OUTPUT CONTROL 

iiP.ur HISTORY INTEGRATION CODE I4TR 0 
SPECTRUM COMPUTATION COUES ISPC 1 

IDUR 0 
SPECTRUM OUTPUT CODE JOUT 3 
NJMBER UF FRE.UENCY POINTS NFP 26 
NUMBER OF DAMP INGS NOP I 
FREQUENCY SCA.E TYPE CODE IFSC 2 
LIWEST FREQUENCY IN CPS Wi .3000 
HIGHEST FREQUENCY IN CPS W2 30.0000 
TIME STEP TO PERIOD RATIO DELP .2000 

FIELD) LENGTH REOJIREMENITS 
(IN UCTAL) 

0 PROGRAM LENGTri 0'4037 
BLANK COMMON REQUIRLI) 007647 
FIELD LENGTH REQUIRED 050306 

FORMAT UF INPUT TIME HISTORY IS 

o o)



TIME ACCEL TIME ACCEL TIME ACCEL TIME ACCEL TIME ACCEL 

*005 .228E-02 .010 -. 122E-33 .015 -. 7381-02 .020 -. 195E-0L .025 -. 346E-01 
.030 -. 492E-01 .035 -. 594E-01 .040 -. 626E-01 .045 -. 581E-01 .050 -. 473E-01 
.055 -. 328E-01 .060 -. 180E-01 .065 -. 570E-02 .070 .248E-02 .075 .620E-02 
.080 .641 E0? .085 .498E-02 .090 . 4L3E-02 .095 .584c-02 .100 .112E-31 
.105 .202E -01 .110 .315E-01 .115 .434E-01 .120 .537-01 .125 .607E-01 
*130 .634 -01 .135 .615E-01 .140 .553E-01 .145 .456=-01 .150 .338E-31 
.155 .2L7E-UL 10 . 111E-01 .165 . 343z-02 .170 -. 743E-03 .175 -. 165E-32 
.180 -. 190E-33 . 185 .256c-02 .190 .580E-02 .195 .9211-0Z .200 .127E-01 
*205 .lt1E-01 .210 .191E-01 .215 .211E-01 .229 .220E-0L .225 .219E-01 
.230 .218E-0L .235 .227E-01 .240 .254E-01 .245 .299E-01 .250 .356E-31 
.255 .411 -01 .260 . 453E-01 .265 .It72-01 .270 .456E-01 .275 .438E-01 
*28D .394E-u1 .235 .343E-01 .290 .296E-0 1 .295 .252=-01 .300 .245E-21 
.305 .2481 -0L .310 .256E-01 .315 .292 -01 .320 .318=-01 .325 .339E-01 
.330 .352E-01 .335 .359E-01 .340 .3f3E-01 .345 .36-01 .350 .367E-21 
.355 .369E -U .350 .372E-01 .365 .379E-01 .370 .390E-01 .375 .401E-01 
*380 .410E-1 .335 .413E-01 .390 .407E-01 .395 .395=-01 .400 .379E-01 
.405 .363E-01 .410 .344E-01 .415 .315E-01 .420 .269E-01 .425 .199E-01 
.430 .104 E-0 .435 -. 855E-03 .940 -. 130E-01 .445 -. 24bE-01 .450 -. 344E-01 
.455 -. 413E-01 .460 -.442E-01 .465 -. 427E-01 .470 -. 370E-01 .475 -. 282E-01 
.40 -. 1811 E .485 -. 893E-02 .490 -. 264E-02 .495 -.308E-03 .500 -. 198E-02 
.505 -. 681E-02 .510 -. 134E-01 .515 -. 204E-01 .520 -. 264E-01 .. .525 -. 305E-01 
.530 -. 323E-01 .535 -.316E-01 .540 -. 292E-01 .545 -. 252E-01 .550 -. 243E-)1 
.555 -. 250E -01 .560 -. 295E-01 .565 -. 378E-01 .570 -. 4931-01 .575 -. 625E-01 
.580 -. 755E-01 .585 -. 86bE-01 .590 -. 945E-01 .595 -. 9821-01 .600 -. 981E-01 
.605 -. 950E-01 .610 -. 906E-01 .615 -. d85E-01 .620 -. 835E-01 .625 -. 808E-01 
.630 -. 767E-01 .635 -. 687E-01 .640 -. 557E-01 .645 -. 384E-0L .650 -. 199E-01 
.655 -. 491L-02 .6650 .236E-02 .665 -. 143E-03 .670 -. 111E-01 .675 -. 259E-01 
.680 -. 384E -01 .685 -. 431E-D1 .690 -. 371E-01 .695 -. 212z-01 .700 .136E-03 
*705 .204E-01 .710 .331E-01 .715 .337E-01 .720 .212E-01 .725 -. 138E-2Z 
.730 -.280E -0 .735 -. 514E-01 .740 -.651E-01 .745 -. 660E-01 .750 -.545E-01 
.755 -. 350E-01 .760 -. 138E-01 .765 .261E-02 .770 .996E-02 .775 .696E-32 
.780 -.456E-02 .785 -.206E-01 .790 -. 366E-01 .795 -. 485E-01 .800 -. 536E-01 
.805 -. 512EC-01 .810 -. 418E-01 .815 -. 271E-01 .820 -. 901E-02 .825 .102E-01 
.830 .284E-01 .835 .436:-01 .840 .541E-01 .845 .587:-01 .850 .566E-31 
.855 . 484E-01 * 860 .355E-DL .855 .206E-01 .870 . 718 -02 .875 -. 180E-2 
.880 -. 432E-U2 .885 -. 183E-03 .890 . 887E-02 .895 .196E-01 .900 .283E-21 
.905 .3171-01 .910 .279E-01 .915 . 168E-01 .920 -. 229=-03 .925 -. 208E-21 
.930 -,422E -01 .935 -. 615E-D1 .940 -. 767z-01 .945 -. 8b2E-01 . .950 -. 894E-01 
.955 -. 866E-01 .960 -. 788E-01 .965 -. 679E-01 .970 -. 562E-01 .975 -. 4581-01 
.980 -. 384E-OL .985 -. 348E-01 .990 -. 3461-01 .995 -. 3591-01 1.000 -. 401E-01 

C) 1.005 -. 427L-01 1.010 -. 440E-01 1.015 -. 435E-01 1.020 -. 417E-01 1.025 -. 395E-01 
1.030 -. 378E-01 1.035 -. 373E-01 1.040 -. 383E-01 1.045 -. 4081-01 1.050 -. 444E-31 
1.055 4 -. 4651-01 1.010 -. 527E-01 1.065 -. 566E-01 1.070 -. 6021-01 1.075 -. 636E-01 
1.080 -. 667E-01 1.085 -. 695E-01 1.090 -. 715E-01 1.095 -. 721E-01 1.100 -. 707E-)1 
1.105 -. 667E-0 1 1.110 -. 599E-01 1.115 -. 505F-01 1.120 -. 391E-01 1.125 -. 268E-1 
1.130 -. 150E-01 1.135 -. 518E-02 1.140 .171E-02 1.145 .5101-02 .1. 150 .532E-32 
1.155 .341E-02 1. 160 .861E-03 1.155 -. 8531-03 1.170 -. 715P-03 1.175 .160E-32 
1.130 .579E-02 1.L85 .111E-01 1.190 .168E-01 1.195 .223:-01 1.200 .269E-01 
1.205 .303E-01 1.210 .322c-01 1.215 .324'.-01 1.220 .312E-01 1.225 .294E-01 
1.230 .280E-01 1.2.35 .2861-01 1.240 .318E-01 1.245 .3791-01 1.250 .461E-31 1.255 .550E-01 1.2,(0 .627E-01 1.255 .679L-L 1.270 .700E-01 1.275 .691E-01 
1.280 . 6591-01 1.285 .618E-01 1.290 .5781-01 1.295 . 549:-01 1.300 .536E-21 
1.305 .5381-01 1.3LO .548E-01 1.315 .359:-01 1.320 .551E-01 1.325 .550E-01 
1.330 .5211-01 1.335 .477E-01 1.340 .419i-01 1.345 .3521-01 1.350 .278E-01 
L.355 .202E-01 1.350 .125E-01 1.3b5 . 487-02 1.370 -. 259E-02 1.375 -. 999E-02 
1.380 -. 174E-01 1.385 -. 249E-01 1.390 -. 323E-01 1.395 -. 390E-01 1.400 -. 447E-01 
1.405 -. 490E-1 1. 410 -. 518E-01 L.415 -. 5 37 -01 1.420 -. 553E-01 1.425 -. 5731-01 
1.430 -. 603L-01 1.435 -. 643E-01 L.'.0 -. 891-01 1.45 -. 732 -01 1.450 -. 762E- 1



*.>boAJ -. 350-01 1.565 -. 367E-01. 1.570 -. 400E-01 1.575 -. 448L-01 
1.580 -. 496E-01 1.585 -. 526E-01 1.590 -. 524E-01 1.595 -.483;-01 1.600 -. 409E-01 
1.605 -. 317E-01 1.610 -. 230E-01 1.615 -. 168E-01 1.620 -.142-01 1.625 -. L43E-31 
1.630 -. 150E-01 1.635 -. 135E-01 L.640 -. 807E-02 1.645 .953P-03 1.650 .110E-31 
1.655 .180E-01 1.660 .184E-01 1.665 .1092-01 1.670 -. 303E-02 1.675 -. 188E-31 1 
1.680 -. 309E-U1 1.685 -. 345E-01 1.690 -. 2732-01 1.695 -. 108E-01 1.700 .107E-31 
1.705 .308E-01 1.710 .434E-01 1.715 .447E-01 1.720 .338-01 1.725 .140E-31 
1.730 -. 880E-02 1.735 -. 274E-01 1.740 -. 356E-01 1.745 -. 304E-01 1.750 -. 126E-01 
L.755 .129E-01 1.760 .3912-01 1.765 .590E-01 1.770 .678E-01 .775 .642E-01 
1.780 .504E-01 1.785 .308E-01 1.790 106E-01 1.795 -. 562E-02 L.800 -. 153E-01 
1.805 -. 178F-01 1.810 -. 139E-01 1.815 -. 521E-02 1.820 .607=-02 1.825 .180E-0L 
1.830 .287c-01 1.835 .356E-01 1.840 .403E-01 1.845 .389 0L 1.850 .322E-01 
1.855 .210E-01 1.860 .749E-02 1.865 -. 549E-02 1.879 -. 146E-01 1.875 -. 169E-31 
1.880 -. 110E-01 1.885 .275E-02 1.890 .220E-01 1.895 .431-DL 1.900 .620E-01 
1.905 .750E-01 1.910 .801E-01 1.915 .768E-01 1.920 .655E-01 1.925 .514E-31 
1.930 .343E-01 1.935 .181E-01 1.940 .502E-02 1.945 -. 321E-02 1.950 -. 599E-02 
1.955 -. 358E-02 1.950 .283E-02 1.965 114E-01 1.970 .201=-01 1.975 .268E-01 
1.980 .301E-01 1.985 .2952-01 1.990 .2522-01 1.995 .154"-01 2.000 .110E-31 
2.005 .481-02 2.010 .130E-02 2.015 .1306-02 2.020 .474E-02 2.025 .107E-01 
2.030 .1792-01 2.035 .248E-01 2.040 .302E-01 2.045 .335=-0L 2.050 .349E-01 
2.055 .348E-01 2.060 .338E-01 2.065 . 325E-01 2.070 .312E-01 2.075 .297E-3l 
2.080 .278E-il 2.085 .253E-01 2.090 .223E-01 2.095 .188E-0L 2.100 .155E-31 
2.105 .130E-0L 2.110 .120E-01 2.115 .129E-01 2.120 .156E-01 2.125 .193E-31 
2.130 .227E-01 2.135 .242E-01 2.140 .224E-01 2.145 .157E-01 . 2.150 .758E-02 
2.155 -. 379E-02 2.160 -. 156E-01 2.165 -. 260E-01 2.170 -. 339E-0L 2.175 -. 388E-0L 
2.180 -. 405E-0L 2.185 -. 393E-01 2.190 -. 356E-01 2.195 -. 300=-01 2.200 -.232E-31 
2.205 -. 168E-01 2.210 -. 122E-01 2.215 -. 110-01 2.220 -. 136=-01 . 2.225 -. 193E-01 
2.230 -. 263E-01 2.235 -. 322E-01 2.240 -. 354E-01 2.245 -. 349=-01 2.250 -. 312E-31 
2.255 -. 258E-01 2.260 -. 205E-01 2.265 -. 170E-01 2.270 -. t510-01 2.275 -. 179E-D 
2.280 -. 222E-01 2.285 -. 280E-01 2.290 -. 344E-01 2.295 -. 402E-01 ' 2.300 -. 448E-01 
2.305 -. 475E-01 2.310 -. 483E-01 2.315 -. 476E-01 2.320 -. 4612-01 2.325 -. 443E-0L 
2.330 -. 426E-01 2.335 -. 412E-01 2.340 . -. 399E-01 2.345 -. 385E-0L 2.350 -. 370E-DI 
2.355 -. 354E-01 2. 3b0 -. 337E-01 2.365 -. 321E-01 2.370 -. 310E-0L 2.375 -. 305E-31 
2.380 -. 309E-01 2.385 -. 322E-01 2.390 -. 342E-01 2.395 -. 367E-0L 2.400 -. 390E-01 
2.405 -. 412E-01 2.410 -.432E-01 2.415 . -. 455E-01 2.420 -. 487E-01 2.425 -. 536E-01 
2.430 -. 604E-01 2.435 -691E-01 2.440 -.791E-01 2.445 -. 8972-01 2.450 -. 994E-31 
2.455 -. 107E#00 2.460 -. 111E+00 2.465 -. 110E+00 2.470 -. 104E+00 2.475 -. 946E-31 
2.480 -. 835E-01 2.435 -. 733E-01 2.490 -. 664E-01 2.495 -. 641E-01 2.500 -. 664E-01 
2.505 -. 719E-0L 2.5L0 -. 787E-01 2.515 -. 846F-01 2.520 -. 8782-01 2.525 -. 870E-31 
2.530 -. 816E-01 2.535 -. 716E-01 2.540 -. 578F-01 2.545 -. 420E-01 2.550 -. 260E-01 
2.555 -.1212-81 2.560 -. 194E-02 2.565 .360E-02 2.570 .470P-02 2.575 .240E-32 
2.580 -.178E-32 2.585 -. 620E-02 2.590 -. 957E-02 2.595 -. 113"-01 2.630 -. 116E-31 
2.605 117E-)1 2.610 -. 134E-01 2.615 -. 185=-01 2.620 -. 2749-01 2.625 -. 392-31 
2.630 -.509E-01 2.635 -.590E-01 2.640 -.607E-01 2.645 -.558=-01 2.650 -.468E-31 
2.655 -. 384E-UL 2.660 -.352E-01 2.665 -. 400E-01 2.670 -.51E-D1 2.675 -. 656E1-D 
2.680 -. 755E-01 2.685 -. 752E-01 2.690 -.616E-01 2.695 -.3562-01 2.700 -. 146E-02 
2.705 .341E-01 2.710 .645E-01 2.715 .852E-01 2.720 .947E-01 2.725 .948E-01 
2.730 .899E-01 2.735 .857E-01 2.740 .870E-01 2.745 .953=-01 2.750 .113E+00 
2.755 .133f+00 2.760 .151E*00 2.765 .160E+00 2.770 .157E+00 2.775 .142E+00 
2.780 .117E+00 2.785 .874E-01 2.790 . .599:-01 2.795 .391E-0L 2.800 .275E-31 
2.805 .2542-01 2.810 .306E-01 2.815 .404E-01 2.820 .519E-01 2.825 .629-01 
2.830 .7152-01 2.835 .7572-D1 2.840 .773z-01 2.845 .724E-0L 2.850 .617E-31 
2.855 .457E-1 2.860 .256E-01 2.865 .749,-02 2.870 -. 812E-02 2.875 -. 175E-1 I 
2.880 -. 197E-01 2.835 -,151E-01 2.690 -. 966E-02 2.895 -. 4412-02 2.900 -. 367E-32 
2.905 -. 9232-02 2.910 -. 210E-01 2.915 -. 376:-0 1 2.920 -. 5542-31 2.925 -. 752E-01 
2.930 -. 91VE-iL 2.935 -. 105rE00 2.940 -. LL3F+00 2.945 -. 116+00 2.950 -. 115E+00 
2.955 -. 109 +00 2.960 -. 102F+00 2.965 -. 9492-01 2.970 -. 9102-01 2.975 -. 915E-01 
2.980 -. 965E-0L 2.935 -. 105c+30 2.930 -. 1 162+00 2.995 -. 126F+00 3.000 -. 134E+30 
3.005 -. 13Q0 +00 3.Ol -. 140E+00 3.015 -. L 37-+00 3.020 -. 1322+00 3.025 -. 125E+00 
3.030 -. 1182+00 3.0)35 -. 1I22+00 3.040 -. 1072+00 3.045 -. 1052+00 3.050 -. 105+30 
3.055 -. 105 +00 3.060 -. 1072+00 3.065 -. LO82+00 3.070 -. 1LO+00 3.075 -. 111F+30 
3.080 -. 1 13+JO 3.035 -. 1142+00 3.Cq0 -. 1142+00 3.095 -. 112E+00 3.100 -. 107E+00



3.230 .247E+00 3.235 .236E+00 3.240 .23LE+00 3.245 .2322+00 3.250 .239E+00 
3.255 .251E+00 3. 260 . 254+00 3.265 .277E+00 3.270 .289E+00 3.275 .298E+)0 
3.280 .307E+00 3.285 .315E+00 3.290 .323E+00 3.295 .333E*00 3.300 .344E+00 
3.305 .355E+00 3.310 .366E+00 3.315 .376E+00 3.320 .3832+00 3.325 .38bE+00 
3.330 .386F+00 3.335 .382E+00 3.340 .374E+U0 3.345 .364E+00 3.350 .352E+00 
3.355 .338E+00 3.360 .323E+00 3.365 .308E+00 3.370 .292E+00 3.375 .275E+00 
3.380 .258E+0O 3.385 .240E+0O 3.390 .223E+00 3.395 .207E+00 3.400 .193E+00 
3.405 .180E+00 3.410 .170E+00 3.415 .160E+00 3.420 .1512+00 3.425 .141E+00 
3.430 . 1306+00 3.435 117E +00 3.440 .103E+00 3.445 .906E-01 3.450 .793E-01 
3.455 . 702E-0L 3.460 .636E-01 3.465 . 592E-01 3.470 .553S-01 3.475 .538E-01 
3.480 .501E-01 3.485 .438E-01 3.490 . 337E-01 3.495 .192E-01 3.500 .788E-03 
3.505 -. 2002-)1 3.510 -. 41 1E-01 3.515 -. 6002-01 3.529 -. 747=-01 3.525 -. 842E-) 1 
3.530 -. 885E-01 3.535 -. 882E-01 3.540 -1849E-01 3.545 -. 8032-01 3.550 -. 759E-01 
3.555 -. 730E-01 3.560 -. 726E-01 3.565 -. 747E-0L . 3.570 -. 789E-01 3.575 -. 839E-01 
3.580 -. 878E-D1 3.585 -. 885E-01 3.590 -. 843E-01 3.595 -. 746E-01 3.600 -. 603E-)1 
3.605 -. 436E -01 3.610 -. 275E-01 3.615 -. 140r-01 3.620 -. 60E8-02 3.625 -. 131E-02 
3.630 .202E-02 3.635 .658E-02 3.640 .1402-01 3.645 .2392-0L 3.650 .338E-31 
3.655 .t00E-UL 3.650 .393E-01 3.655 . 305E-01 3.670 . 1542-01 3.675 -. 190E-32 
3.680 -. 159E-01 3.635 -. 223E-01 3.690 -. 1902-01 3.695 -. 743E-02 3.700 .788E-02 
3.705 .200E-01 3.710 .253E-01 3.715 .177E-01 3.720 -. 218E-02 3.725 -. 306E-01 
3.730 -. 612E-Ul 3.735 -. 8b4E-01 3.740 -. 100E+00 3.745 -. 9922-01 3.750 -. 845E-01 
3. 755 -. 600E-01 3.760 -. 317E-01 3.765 -. 520E-02 3.770 .153E-01 3.775 .280E-01 
3.730 .331E-01 3. 785 .322E-01 3.790 .277E-01 3.795 .217E-01 3.800 .162E-31 
3.605 .127E-01 3.810 .122E-01 3.815 . 146z-01 3.820 .192E-01 3.825 .244E-31 
3.830 .285 -01 3.835 .295E-01 3.840 .261E-01 3.845 .173E-31 3.850 .238E-32 
3.855 -. 141E-01 3.860 -. 470E-01 3.865 -. 797S-01 3.870 -. 114E+00 3.875 -. 147E+0 
3.880 -. 172E+00 3.835 -. 186E+00 3.890 -. 187E+00 3.895 -. 178E+00 3.900 -. 161E+30 
3.905 -. 142E+00 3.910 -. 125E+00 3.915 -. 115E+00 3.920 -. 113-+00 3.925 -. 116E+00 3.930 -. 123E+00 3.935 -. 1312+00 3.940 -. 136E+00 3.945 -. 137E+00 3.950 -. 132E+00 
3.955 -. 121F90 3.960 -. 106E+00 3.965 -. 876E-01 3.970 -. 704E-01 3.975 -. 568E-01 
3.980 -. 485E-01 3.985 -. 46 1E-01 3.990 -. 484E-01 3.995 -. 535=-31 4.000 -. 593E-31 
* 0.005 -. 640L-01 4.010 -. 668E-01 4.015 -. 674:-01 4.020 -. 654E-01 4.025 -. 648E-0L 

f. 030 -. 641E-01 4.035 -. 657z-01 4.00 -. 704E-01 4.045 -. 784E-01 4.050 -. 884E-31 
4.055 -. 982E-01 4.060 -. 105E+00 4.055 -. 107E+00 4.070 -. 1042+00 4.075 -. 939E-31 
4.080 -*802E-01 4.085 -. 646E-01 4.090 -. 488E-01 4.095 -. 338E-01 4.100 -. 195E-01 
4.105 -. 519E-02 4.110 .987E-02 4.115 .261E-01 4.120 .436E-01 4.125 .616E-3.1 
4.130 .792E-01 4.135 .955E-01 4.140 .109E+00 4.145 .1202+00 4.150 .126E+30 
4.155 .1316+00 4. LO .130E+00 4.155 .124E+00 4.170 .115E+00 4.175 .103E+00 
4.180 .8996-01 4.185 .772E-01 4.190 .659E-01 4.195 .6002-01 4.200 .568E-01 
4.205 .564E-01 4.210 .571E-01 4.215 .577E-01 4.220 .573=-01 4.225 .565E-31 
4.230 .5ooE-0L 4.235 .588E-01 4.240 .642E-01 4.245 .729=-01 4.250 .842E-01 
4.255 .970E-01 4.260 .110E+00 4.265 .123E+00 4.270 .134E+00 4.275 .142E+00 
4.280 .147E+00 4.235 .17E+00 4.290 :143E+00 4.295 .133E+00 4.300 .119E+00 
4.305 .LO3E+00 4.3LO .856E-01 4.315 .674E-01 4.320 .489=-01 4.325 .307E-01 

.330 .132E-01 4.3.35 -. 268E-02 4.340 -. 151E-01 4.345 -. 2532-0L 4.350 -. 334E-01 
4.355 -. 380L-01 4.360 -. 409E-01 4.3t5 -. 433E-01 4.370 -. 458E-01 4.375 -. 487E-01 
4.380 -. 516E-01 4.385 -. 540E-01 4.390 -. 548E-01 4.395 -. 533E-01 4.400 -. 492E-01 
4.405 -. 4271:-)1 4.410 -. 345E-01 4.415 -. 253E-01 4.420 -. 179E-01 4.425 -. 118E-01 
4.430 -. 806E-02 4.415 -. 652=-02 4.440 -. 672E-02 4.445 -. 780-02 4.450 -. 865E-a2 
4.455 -. 805E-02 4.460 -. 468E-02 4.4b5 .147E-02 4.470 .D1072- 1 4.475 .213E-01 
4.480 .300E-01 4.485 .353E-01 4.490 355E-01 4.495 .271E-0L 4.500 .116E-01 
4.505 -. 896U-02 4.510 -. 316E-01 4.515 -. 5382-01 4.520 -. 724E-01 4.525 -. 859E-31 
4.530 -. 936E-01 4.535 -. 9512-01 4.540 -. 9462-01 4.545 -. 912z-01 4.550 -. 876E-01 
4.555 -. 855L-01 4.560 -. 854E-01 4.5 5 -. 69)-01 4.570 -. 892E-01 4.575 -. 910E-01 
4.580 -. 913E-01 4.535 -. 894E-01 .4.590 -. 8 8E-01 4.595 -. 7772-01 4.600 -. 683E-31 
4.605 -. 574U-01 4.610 -. 4bOE-01 4.615 -. 3492-01 4.620 -. 2402-01 4.625 -. 120E-)1 
4.630 .339E-02 4.635 .246E-0L 4.640 .5276-01 4.645 .654E-01 4.650 .122E+00 
4.655 .154E+00 4.650 .178E*09 4.665 .1922+00 4.670 .198+00 4.675 .198E+00 
4.680 .200E+00 4.6T .20 6+00 4.690 .225E+00 4.695 .249E+00 4.700 .279E+0 
4.705 .3086 +00 4.710 .333i+00 4.715 .3482+00 4.720 .3526+00 4.725 .347E+00 
4.730 334E +.0 4.735 .317t+00 4.740 .303 +00 4.745 .2942+00 4.750 .293E+30



*LL LU U 9.OOJ: 0 .LUO2VU -t. orv . 040vL 'f: Ot : *.f PC-0L 
4*890 .119E-01 4.885 .303E-02 4.890 *.377E-02 4.895 . 104=-01 4.900 .183E-31 

49 4.905 .234E-01 4.910 .225E-01 4.915 .143E-01 4.920 -. 9302-03 4.925 -. 217E-)1 
4.930 -. 456E-01 4.935 -. 700E-01 4.940 -. 929E-01 4.945 -. 113E+00 4.950 -. 130E+30 
4.955 -. 145E+00 4.960 -.151E+00 4.965 -. 180:+00 4.970 -. 203E+00 4.975 -. 232E+30 
4.980 -. 26E +00 4.985 -. 303E+00 4.990 -. 341E+00 4.995 -. 3772+00 5.000 -. 410E+00 
5.005 -. 439E+00 5.010 -. 4b4E+00 5.015 -. 434E+00 5..020 -. 500E+00 5.025 -.512E+00 
5.030 -. 520E+00 5.0'3 -.525E+00 5.040 -.527:+00 5.045 -. 527E+00 5.050 -. 525E+0 
5.055 -. 523E+00 5.050 -. 520E+00 5.055 -. 516E+00 5.070 -.511:+00 5.075 -. 505E+30 
5.080 -. 499E+00 5.085 -. 493E+00 5.090 -. 487E+00 5.095 -. 482E+00 5.100 -. 476E+00 
5.105 -. 469E+00 5.110 -. 459E+00 5.115 -. 448E+00 5.120 -. 433E+00 5.125 -. 417E+00 
5.130 -.401E+00 5.135 -. 385E+00 5.140 -. 371E+00 5.145 -. 359+00 5.150 -347E+30 
5.155 -. 336E+00 5.160 -. 325E+00 . 5.165 -. 312E+00 5.179 -. 298E+00 5.175 -. 282E+30 
5.180 -. 264E+00 5.185 -.245E+00 5.190 -. 223E+00 5.195 -. 1992+00 5.200 -. 173=+00 
5.205 -. 147E0:0 5.210 -. 122P+00 5.215 -. 101E+O 5.220 -. 827=-01 5.225 -. 676E-31 
5.230 -. 538E-01 5.235 -. 392E-O1 5.240 -. 219E-01 5.245 -. 126E-02 5.250 .224E-01 
5.255 .476E-01 5.260 .723E-01 5.265 .946=-01 5.270 .113:+00 5.275 .127E+00 
5.260 .137 E+00 5.285 .143E+00 5.290 . 148E+00 5.295 .151E.+00 5.300 .155E+00  
5.305 .159E+00 5.310 .L53E+00 5.315 .1602+00 5.320 .172E+00 5.325 .177E+00 
5.330 .180E+00 5.335 .13E+00 5.340 .1862+0O 5.345 .189E+00 5.350 .192E+30 
5.355 .195E*00 5.360 .200E+00 5.365 .205E+00 5.370 .210E+00 5.375 .216E+0 
5.380 .2?2+00 5.385 .2262+00 5.390 .228E+00 5.395 .229E+00 5.400 .226E+00 
5.405 .221E+00 5.410 .211E+00 5.415 .198E+00 5.420 .180E+00 5.425 .159E+30 
5.430 .135E .00 5.435 .111E+00 5.440 .875E-01 5.445 . 670=-01 5.450 .502E-0 1 
5.455 .378E-01 5.460 .302E-01 5.465 .278E-01 5.470 .300=-01 5.475 .351E-01 
5*460 .406E-01 5.485 .430E-31 5.490 .393E-01 5.495 .279E-01 5.500 .907E-32 
5*505 -. 152E-01 5.510 -. 4L9E-01 5.515 -. 680E-01 5.520 -. 914E-01 5.525 -. 1IIE+30 
5.530 -. 126E+00 5.535 -. 136E+00 5.540 -. 143E+00 5.545 -. 145E+00 5.550 -. 146E+00 
5.555 -. 147L+00 5.500 -. 150E+00 5.565 -. 159E+00 5.570 -. 174E+00 5.575 -. 195E+00 
5.580 -. 221E+)0 5.5B5 -. 250:+00 5.590 -. 280E+00 5.595 -. 309+00 5.600 -. 334E+00 
5.605 -. 354E*00 5.610 -. 358E+00 5.615 -. 374E+00 5.620 -. 3742+00 . 5.625 -. 367E+00 
5.630 -. 357E+00 5.635 -. 346;+00 5.640 -. 338E+00 5.645 -. 3372+00 5.650 -. 341E+00 
5.655 -. 352E+00 5.660 -. 357E+00 5.665 -. 381=+00 5.670 -. 3932+00 5.675 -. 400E+30 
5.680 -. 399E+00 5.685 -. 392E+00 5.690 -. 380E+00 5.695 -. 365E+00 5.700 -. 350E+00 
5.705 -. 337E+JO 5.710 -. 329+00 5.715 -. 326E+00 5.720 -. 328E+00 5.725 -. 335E+00 
5.730 -. 342E+00 5.735 -. 347E+00 5.740 -. 345E+00 5.745 -. 334E+00 5.750 -. 312E+00 
5.755 -. 284E+00 5.760 -. 252E+00 5.765 -. 222E+00 5.770 -. 198E+00 . 5.775 -. 182E+00 
5.780 -. 175E+00 5.785 -. L73E+00 5.790 -. 173E+00 5.795 -. 171E+00 5.800 -. 162E+00 
5.805 -. 144E+00 . 5.810 -. 115E+00 5.815 -. 759c-01 5.820 -. 284E-01 5.825 .232E-01 
5.830 .735E-01 5.835 .117E+00 5.840 .1487+00 5.845 .165i+00 5.850 .168E+30 
5.655 . 1b2E+00 5.860 .151E+00 5.865 .143E+00 5.870 .142E+00 5.875 .153E+0 
5.890 .175E+00 5.8,5 .206E+00 5.890 .243E+00 5.895 .2902+00 5.900 .315E+30 
5.905 .343E+00 5.910 .355E+00 5.915 . 378z+00 5.920 . 3842+00 5.925 .386E+0 
5.930 .387E+00 5.935 .390E+00 5.940 .398E+00 5.945 .4112+00 5.950 .430E+00 
5.955 .451E+00 5.960 .472E+00 5.965 .4892+00 5.970 .500E+00 5.975 .505E+00 
5.900 .504E+00 5.985 .498E+00 5.990 .490E+00 5.995 . 480:+00 6.000 .471E+30 
6.005 .464E+00 6.010 .451E+00 . 6.015 .462E+00 6.020 .467E+00 6.025 .474E*0 
6.030 .481E+00 6.035 .48iE+00 6.040 .492E+00 6.045 .492E+00 6.050 .488E+00 
6.055 .479E+00 6.060 .463P+00 6.085 .441E+00 . 6.070 .412E+00 6.075 .378E+0 
6.080 .340E*00 6.085 .299 +00 6.090 .256E+00 6.095 .213=+00 6.100 .172E+00  
6.105 .135E+00 6.110 .1032+00 6.115 .784z-01 6.120 .5982-D1 6.125 .460E-01 
6.130 .344E-01 6.135 .214S-01 6.140 .4122-02 6.L45 -. 194E-01 6.150 -. 495E-01 
6.155 -. 8510-01 6.160 -. 124E+00 6.1S5 -. 164+00 6.170 -. 203E+00 6.175 -. 239E30 
S6.180 -. 271E+00 6. LB5 -. 3012+00 6.190 -. 328E400 6.195 -. 354c+00 6.200 -. 380E+00 
6.205 -. 404E+00 t. 210 -. 427F*00 6.215 -. 446t+00 6.220 -. 4612+00 6.225 -. 470E+00 
0.230 -. 473E+00 6.235 -. 471E+0C 6.240 -. 4672+00 6.245 -. 450+00 6.250 -. 455E+0 
( 6.255 -. 451E +00 6.260 -. 450*+00 6.265 -. '521+00 6.270 -. 456E+00 6.275 -. 461E+00 
6.280 -. 409E+00 6.285 -. 477E+30 5.290 -. 4862+00 6.295 -. 4962+00 6.300 -. 5052+00 
6.305 -. 512E +00 6.310 -. 518E+00 6.315 -. 521E+00 6.320 -. 5222+00 6.325 -. 521E+00 o 6.330 -. 516F+00 6.335 -. 500E+00 6.340 -. 4917+00 6.345 -. 4712+00 6.350 '-.447E+0 
6.355 -. 421090 6.360 -. 395F+00 6.355 -. 3732.00 6.370 -. 354E+00 6.375 -. 339E+00 
6.380 -. 3282+00 6. 315 -. 3172+00 6.390 -. 306 +00 6.395 -. 293+00 6.400 -. 278E+00 
6.404 -. 2 1)+ 0 6.4L -. 372+00 6.415 - 20O400 6.420 -. 179E+00 6.425 -. 145E+00



*. *.JLV *taZIV U.JLj - .PL I VvV 
6.530 .466+u0 6.535 .478E+0O 6.540 .487=+00 6.545 .4907+00 6.550 .487E+30 
6.555 .481E+00 6.560 .475E+00 6.565 .472E+00 6.570 .4752+00 6.575 .482E+30 
6.500 .491E+00 6.585 .499E+00 6.590 .502E+00 6.595 .498E+00 6.600 .488E+00 
6.605 .4732.+00 6.610 .454E*00 6.615 .435E+00 6.620 .416E+00 6.625 .397E+30 
6.630 .380E.00 6.635 .356+30 6.640 .352E400 6.645 .340E+00 6.650 .327E+00 
6.655 .311+.00 6.660 .290E+00 6.665 .263E+00 6.670 .232E+00 6.675 .199E+30 
6*680 .167E+00 6.685 .138E+0 6.690 .115E+00 6.695 .949E-01 6.700 .780E-31 S6.705 .619E-01 6.710 .450E-D1 6.715 . 262E.-01 6.720 .517=-02 6.725 -. 179E-31 
6.730 -. 420E-0L 6.735 -. 657:-0 1 6.740 -. 872E-01 6.745 -. 105 +00 6.750 -. 118E+0O 
6.755 -. 128F+00 6. 760 -. 135E+00 6.765 -. ,144E+00. 6.770 -. 157 +00 6. 775 -. 175E+00 
6.70 -. 199E+00 6.785 -. 226E+00 6.790 -. 253E200 6.795 -. 278E+00 6.800 -. 297E+30 
6.805 -. 308E+00 6.8L(0 -. 309E+00 6.815 -. 301z+00 6.829 -. 2852+00 6.825 -. 265E300 
6.830 -. 244E+00. 6.835 -. 226E+00 6.840 -. 213E+00 6.845 -. 208E+00 6.850 -. 210E+00 
6.855 -. 215E+00 6.860 -. 223E+00 6.865 -. 229E+00 6.870 -. 230E+00 6.875 -. 222+30 

8880 -. 200+00 6.885 -. 179E+00 6.890 -. 1442400 6.895 -. 103E+00 6.900 -. 587E-01 
6.905 -. 15LE-0L 6.910 .248E-01 6.915 .590E-01 6.920 .871E-DL 6.925 .110E+00 
).930 .130t +00 6.935 .149E+00 6.940 .169F+00 6.945 .191z+00 6.950 .216E+30 
6*955 .2

4
5E +-00 6.960 .2762+00 6.965 .308=+00 6.970 .341E+00 6.975 .372E+30 

0.980 .399.+00 6.985 .422E+00 6.990 .438E+00 6.995 .448E+00 7.000 .453E+00 
7.005 .455E+00 7.010 .456E+00 7.015 .457E+0 7.020 .450z+00 7.025 .464E+0O 
7.030 . 468E+00 7.035 .472E+00 7.040 . 475E+00 7.045 .476E+00 7.050 .475E+00 
7.055 . 472F +00 7.060 .4b5E+00 7.665 .453E+00 7.070 .435E+00 7.075 .413E+00 
7.080 . 388E+00 7.035 .3b3E+D0 7.090 .3401+00 7.095 .322E+00 7.100 .309E00 
7.105 . 301E+00 7.110 .295E+00 7.115 .288E+00 7.120 . 2802+00 7.125 . .2b8E+30 
7.130 .252E+00 7.135 .232E00 7.140 .208E+00 7.145 .1812+00 7.150 .152E+30 
7.155 .123E+00 7.160 .940E-01 7.155 .669E-01 7.170 .4202-01 7.175 .193E-01 
7.150 -. 216E-02 7.185 -. 233E-31 7.190 -. 453E-01 7.195 -. 6892-01 7.200 -. 946E-31 
7.205 -. 122r+00 7.210 -. 152=+00 7.215 -. 182E+00 7.220 -.2122+00 7.225 -.240E+00 
7.230 -. 28E+00 7.235 -. 292E+00 7.240 -. 314E+00 7.245 -. 334E+00 . .7.250 -. 351E+30 
7.255 -. 366E+00 7.260 -. 378E+00 7.265 -. 388E+00 7.270 -. 394=+00 7.275 -. 398E+00 
7.280 -. 400E+00 7.295 -. 399E+00 7.290 -. 398E+00 7.295 -. 396=+00 7.300 -. 393E+00 C 7.305 -. 389 *00 7.310 -. 382E+00 7.315 -. 372E+00 7.320 -. 359E+00 7.325 -. 344E+00 
7.330 -. 327E+00 7.335 -. 309E+00 . 7.340 -. 293E#.00 7.345 -. 279E+00 7.350 -. 268E+00 
7.355 -. 2602 00 7.360 -. 254E+00 7.365 -. 249E+00 7.370 -. 244z+00 7.375 -. 237E+30 
7.380 -. 229E+00 7.335 -. 218E+00 7.390 -. 205E+00 7.395 -. 1922+00 7.400 -. 179E+30 
7.405 -. 167E+0 7.410 -. 156E+00 7.415 -. 145+.400 7.420 -. 1342+00 7.425 -. 121E+30 
7.430 -. 107E+00 7.435 -. 898E-01 7.440 -. 679E-01 7.445 -. 409=-01 7.450 -. 855E-32 C 7.455 .282E-91 7.460 .674,-01 7.465 .107E+00 7.470 .145E+00 7.475 .180E+00 
7.400 .211E+(00 7.485 .240E+00 7.490 . 267E+00 7.495 .293E+00 7.500 .317E+30 
7.505 . 338E+00 7.510 .356E.00 7.515 . 369E+00 7.520 . 3772+00 7.525 .379E+00 
7.530 . 377L +00 7.535 .3712+00 7.540 .362E+00 7.545 .3522+00 7.550 .341E+30 
1.555 . 329E +00 7.550 .316E+00 7.55 303E+00 7.570 .290E+00 7.575 .274E+30 
7.580 .255F +0 7.585 .234E+00 7.590 .208E+00 7.595 .181E+00 7.600 .152E+00 
7.605 .126E+00 7.610 .103E+00 7.615 .847E-01 7.620 .717E-01 7.625 .b34E-01 
7.630 .585E-31 7.635 .553E-01 7.640 .520E-01 7.645 .468E-01 7.650 .383E-01 
7.655 .258E-01 7.660 .1002-01 7.6b5 -. 762;-02 7.670 -. 249E-01 7.675 -. 400E-01 
7.680 -. 519E-01 7.65 -. 610E-01 7.690 -. 687E-01 7.695 -. 7582-01 7.700 -. 871E-01 
7.705 -. 100E+00 7.70 -. 117E+00 7.715 -. 1362+00 7.720 -. 157+00 7.725 -. 180E+30I 
7.730 -. 201E+00 7.735 -. 221E+00 7.740 -. 237E+00 7.745 -. 248=+00 7.750 -. 254E+30 
7.755 -. 256E+00 . 7.760 -. 257E+00 7.765 -. 258.+00 7.770 -. 2532+00 7.775 -. 272E+30 
7.750 -. 28 7E100 7.735 -. 306E+00 7.790 -. 3292+00 7.795 -. 3542+00 7.800 -. 376E+30.  
7.805 -. 392E +00 7.1310 -. 399E+00 7.815 -. 397E+00 7.820 -. 384+00 7.825 -. 364E+)0 
7.830 -. 3412,00 7.835 -. 319E+00 7.840 -. 299E+00 7.845 -. 285z+00 7.850 -. 276E+30 
7.855 -. 2722+00 7.360 -. 271E+00 7.865 -. 2722+00 7.870 -. 271E+00 7.875 -. 264E+30 
7.880 -. 2502+00 7.R35 -. 229E+00 7.890 -. 201E+00 7.895 -. 1702+00 7.900 -. 139E+30 
7.905 -. 111+.0 7.910 -. 873E-01 7.915 -. 672E-01 7.920 -. 499E-01 7.925 -. 342E-01 
7.930 -. 193E-ou1 7.935 -. 496E-02 7.940 .870z-02 7.945 .2132-01 7.950 .324E-3L 
7.955 .414E-01 7. 9 .0 .476E-01 7.965 . 5032-01 7.970 .490=-01 7.975 .439E-31 
7.980 . 35(E-01 7.935 .256E-01 7.990 .151:-01 7.995 .541V-02 8.000 -. 255E-D2 
8.005 -. 81E-1)2 8.010 -. 10E-01 8.01 -. 1052-01 8.020 -. 715D-02 8.025 -. 122E-32 
#. .030 .6562-02 8.035 .153E-01 3.04) .2402-01 8.045 .3202-OL 8.050 .388E-3L



8.160 -. 840E-0L 8,135 -. 884E-01 8.190 -. 924E-01 8.195 -. 964E-01 8.200 -. 101E+0 
8.205 -. 106E+00 8.210 -. 111E+00 8.215 -. L15E+00 8.220 -. 116E+00 8.225 -. 114E+30 
8.230 -. 111E +00 8.235 -. 107E+00 8.240 -.106E+00 8.245 -. 107E+00 8.250 -. 112E+30 
4.255 -. 119E+00 8.260 -. 127E+00 8.255 -. 132E+00 8.270 -. 133E+00 8.275 -. 132E+00 
8.280 -. 127E+00 8.285 -. 123E+00 8.290 -. 120E+00 8.295 . -. 119E+00 8.300 -. 121E+30 
3.305 -. 125E+00 8.310 -. 130E+00 8.315 -. 135E+00 8.320 -. 139E+00 8.325 -. 141E+00 
8.330 -. 142E+00 8.335 -. 141E+00 8.340 -. 136E+00 8.345 -. 127E+00 8.350 -. 116E+30 
8.355 -. 102E +00 8.350 -. 892:-01 8.355 -. 778E-01 8.370 -. 5912-01 8.375 -. 626E-)L 
8.380 -. 567E-01 8.385 -. 491"-:1 8.390 -. 332E-01 8.395 -. 2312-0L 8.400 -. 481E-32 
8.405 .148E-01 8.410 .331E-01 8.415 .476E-01 8.420 .5572-01 8.425 .600E-01 

.430 .582E-01 8.435 .531E-01 8.440 .47LE-01 8.445 .427-01 8.450 .418E-01 
8.455 .452E-UL 8.4b0 .524E-01 8.465 .620E-01 8.479 .7202-01 8.475 .806E-01 
0.480 .871E-01 8.485 .918E-01 8.490 .956E-01 8.495 .994E-D 8.500 .104E+00 
8.505 .108EL+00 8.510 .112E+00 8.515 .114E+00 8.520 .114=+00 8.525 .114E+30 
8.530 .113E+00 8.535 .114E+00 8.540 . 118E+00 8.545 .124c+00 8.550 .132E+30 
8.555 .143E +00 8.560 .157E+00 8.5b5 . 1722 +00 8.570 . 1882+00 8.575 .204E+30 
8.580 .217E+00 8.535 .226E+00 8.590 .229E+00 8.595 .225E+00 8.600 .217E+00 
8.605 .2052+00 8.610 .194E+00 8.615 .1852+00 8.620 .180E+00 8.625 .180E+90 

8.630 .182F+00 8.635 .185E+00 8.640 .186E+00 8.645 .182E+00 8.650 .172E+30 
8.655 .156E+00 .8.660 .135E+00 8.665 .112E+00 8.670 .908E-01 8.675 .739E-31 
8.630 .626E-01 8.685 .553E-01 8.690 .532E-01 8.695 .5062-01 8.700 .460E-31 
8.705 .372E-01 8.710 .226E-01 8.715 .181"-02 8.720 -. 248=-01 8.725 -. 554E-0L 
8.730 -. 870E-01 8.735 -. 116E+00 8.740 -. 137E+00 8.745 -. 150t+00 8.750 -. 152E00 
8.755 -. 147E+00 P.760 -. 139E+00 8.755 -. 132E+00 8.770 -. 130E+00 8.775 -. 136E+00 
8.780 -. 149E+00 8.755 -. 156E+00 8.790 -. 184E+00 8.795 -. 200E+00 8.800 -. 209E+00 
8.805 -. 2102+00 8.310 -. 201E+00 8.815 -. 181E+00 8.820 -. 154E+00 8.825 -. 122E+30 
3.830 -. 905E-01 8.835 -. 548E-0L 8.840 -. 488F-01 8.845 -. 444E-01 8.850 -. 504E-01 
8.855 -. 637E-01 8.360 -. 794E-01 8.855 -. 9272-01 8.870 -. 100E+00 8.875 -. 996E-01 
8.ft.0 -. 916E-01 8.885 -. 777E-01 8.890 -. 603E-01 8.895 -. 4197-0 1 8.900 -. 248E-01 
8.905 -. 104E-01 8.9L0 .412E-03 8.915 . 7322-02 8.920 .B108-01 8.925 .118E-01 
8.930 .124E-)1 8.935 .145E-01 8.940 .206E-01 8.945 .320E-01 8.950 .494E-31 
8.955 .717E-01 8.960 .958E-01 8.965 .122E+00 8.970 .146E+00 8.975 .166E+00 
8.980 .184E+00 P,985 .198E+00 8.990 .212E+00 8.995 .224E+00 9.000 .2372+00 
9.005 .249E+00 9.010 .251E+00 9.015 .272E+00 9.020 .283=+00 9.025 .295E+30 
9.030 .305E+00 9.035 .314E+00 9.040 .319 +00 9.045 .319E+00 9.050 .315E+00 
9.055 . 3071:+00 9.000 .297E+00 9.065 . 287E+00 9.070 .278E+00 9.075 .271E+:0 
9.030 .266E -00 9.085 .260E+00 9.090 . 255E+00 9.095 .249E+00 9.100 .242E+30 
9.105 .236E+00. 9.110 .229E+00 9.115 .221E+00 9.120 .2137+00 9.125 .203E+30 
9.130 .192E+00 9.135 .18tE+00 9.140 .169E+00 9.145 .157E+00 9.150 .146E+00 
9.155 .1352 +00 9.150 . 125E+00 9.165 .116E+00 9.170 . 108E+00 9.175 .101E+30 
9.180 .938F-01 9.L35 .854E-31 9.190 .775E-01 9.195 .658-01 9.200 .533E-01 
9.205 .363E-0L 9.210 .147E-01 9.215 -. L 22E-01 9.220 -. 4432-01 9.225 -. 800E-01 
9.230 -. 117E+00 9.235 -. 151E+0 9.240 -. 180=+00 9.245 -. 2022+00 9.250 -. 216E+00 
9.255 -. 225E +00 9. 2h0 -. 231E+00 9.265 -. 2352+00 9.270 -. 2412+00 9.275 -. 248E+30 
.. 280 -. 258E+00 9.235 -. 272E+00 9.290 -. 289E+00 9.295 -. 307E+00 9.300 -. 326E+30 
1.305 -. 342E+00 9.310 -. 353E+00 9.315 -. 350E+00 9.320 -. 350=+00 9.325 -. 356E+30 
9.330 -. 3ti8E+00 9.335 -. 337E+30 9.340 -. 323E+00 9.345 -. 306E+DO 9.350 -. 288E+0 

.355 -*2u82+00 9.360 -. 246E +00 9.355 -. 222E+00 9.370 -. 1962+00 9.375 -. 169E+0 
1.300 -. 141E+00 9.385 -. 114E+00 9.390 -. 890L-01 9.395 -. 684E-0L 9.400 -. 523E-01 
9.405 -. 410E-01 9.410 -. 342E-01 9.415 -. 316E-01 9.420 -. 328=-01 9.425 -. 3b7E-01 
9.430 -. 411E-01 9.435 -. 431E-01 9.440 -. 394E-01 9.445 -. 274E-0L 9.450 -. 616E-02 
9.455 .237C-01 9.460 .602r-01 9.465 .101E+00 9.470 .144:+00 9.475 .187E+30 
9.480 .228E+00 9.415 .255E+00 9. 't;0 .297E+00 9.495 .320=+00 9.500 .335E+)0 
9.505 . 343E+A00 9.510 .346E+30 9.515 . 349E+00 9.520 .353:+00 9.525 .358E+30 
9.530 . 366E f00 9.535 .374E+00 9.540 .381+00 9.545 . 3862+00 9.550 .387E+)0 
9.555 . 383F+,0 9.060 .373E+00 9.565 . 3555+00 9.570 . 332=+00 9.575 .304E+00 
9.560 . 277E +U0 . 9.585 .254E+00 9.590 .239c+00 9.595 .235E+00 9.600 .241E+00 
9.605 . 256E +00 9.610 .277E+00 9.615 . 300E +500 9.620 . 321 +00 9.625 .338E+00 
9.630 . 3481: F0 9.635 .349P+D0 9.640 . 3402+00 9.645 . 3212+00 9.650 .293E+Z0 
9.55 * 257E+ oo t., 0 .2172.00 9.6 5 1753400 9.t 70 .1332+00 9.675 .937E-0L 
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9.830 457E+00 9.835 -. 460+00 9.840 -. 461E+00 9.845 -. 4612+00 9.850 -. 460E+90 
9.855 -. 457EDO0 9.860 -. 4562+00 9.855 -. 455E+00 9.870 -. 4552+30 9.875 -. 454E+00 
9.830 -. 450E+00 9.85 .44 -. 427E+00 9.895 -. 408E+00 9.900 -. 384E+30 
9.8905 .357E+00 9.910 -. 327E+00 9915 -. 295E+00 9.920 -. 263E+00 9.925 -. 234E+30 
9*930 208E*+0 9.435 186E+00 9.940 -. 1672+00 9.945 -. 149;+00 9.950 -. 131E+30 
9.955 -. 113E+00 9.960 -. 943E-D1 9.965 -. 7462-01 9.970 -. 5362-01 9.975 -. 312E-31 
9.o80 -. 7791-02 9.985 .149E-01 9.990 0343E-01 9.995 .481E-01 10.000 .562E-01 

10.005 .61 5E-01 

o 

00 

o o0



SECTRA FOR TIE PRECEDING TIME HISTORY WILL BE 

0 CALCULATFL) AT THE FOLLOW I-'G FREUUENC [ES (IN CPS) 

.3000 .40O00 .700D 1.000o 1.5000 1.7000 2.o00 2 45030 3.0000 3.5003 

4.0OO00 4..5000 5.0000 5.5000 6.0000 6.5000 1.0000 7.50)0 8.0000 9.0000 

10.0000 12.0000 15.0000 20.0000 25.0000 .30.6000 

C6C 

C' @ 

C) 0



FREQUENCY PERI CID ABSUL'JTE PSEU)0 TIME A T 
(CPS) 5 E CS) ACCELERATION VELOCITY IAX IMUl 

.30) 3. 333 .23Z0E*00 .1496E +00 .9070E+01 
.40') 2.500 .4'i72E*00 .15 19E +0D0 1060E+02 

.70) 1.429 .7643E+00 .1738E+00 .6325E+010 
1.00D 1.000 .5860E+00 .9327E-01 .5275E+01 
1.500 .667 .3302E+01 .3503E+00 .6BE2OE+01 
1.700 .588 .3694E+01 .3458E+00 .7275E+01 
2.00) .500 .'.286E+01 .3412F+00 .9925E+01 
2.50D .400 .16603E+01 .1062E.00 ib570E4~0l 
3.000 .333 .1077E+OL. .5715E-01 .9340E+01 
3.500 .286 .73A2E+00 *3 56E-01 .6?95E+01 
'9.00) .25) .9992E+03 .3976E-0 I .7060E+01 
4.50) .222 .1197E+01 .423ZE-01 .6560E+01 
5.00.) .200 .9216E+00 .2934E-OL .6545E+01 
5.50) .112 .95 9 1E +0 0 .2775E-01 .714 5 E + 0 
6.000 .167 .1071E+0I .2841E-01 .5100E+01 
6.500 .1.54 .1212Ef0I .29b7E-Di. .9780EF+01 
7.000 . 143 .1068E+01 .2427E-Oi .9770E+01 
7.50) .133 .1098E+01 Z2330E-01 .9755E+01 
8.00) .125 .9389E+00 .1868E-01 .9745E+01 
9.00D .111 .9897E+00 .1750E-01 .6520E+01 010.000 .100 .8711E+00 .1386E-01 .6335E+01 

12.00) .083 .80(33E+00 .1062F-01 .6215E+01 
15.000 .067 .104'iE+01 .110BE-01 .5990E+01 O20.000 .050 .5804E+00 q46l9E-OZ .5050E+01 
25.00) .040 .549.3E+00 .3497E-02 .5975E+01 

C30.000 .033 i5273E.00 .2800E-02 .5050E+01 

MA TX[ MUM AtSULIJTE SPECTRAL ACCELERATION q4288:-+Ol 
AT FkEoJENCY ((;PS) .2000E+01



~4ORMALILED PUIT UF RESPONSE SPECTRA . ..  

DAMIP 114G MAX I M1UM AT PLOT0 
VAUJF VALUE FREQUENCY SYMOJOL.  

.2?0OOE-01 .'.288E.01 .2000E+'J1 

NORMALIZED ABSOLUTE ACCEL ERATI[ON 
FRLJNCY 0.0 0. 25 . 0.5 9.75 1.0 FREQNCY 

CP'S xxxxxxxxxxxyxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
c P S 

x 2.  

x x 
1.500 x I X 1. 50U x L x 

* Ix 

3.500 X 350 

C 2 K 

5 .000 x X. K .0 

9.000 K I 9.000 

5 5. 000 x 
X.. 25.0000 

FREJNCY 0.0 0 . Z5 0.5 0.75 1.0 FREONCY



INPUT TIMF HISTORY CONTROL 

TIME HISTORY NUMEER 3 
NJMBER OF TIME POINTS NTP 2001 
IPUT CODE INPT 1 
TIME STEP DEL .0050 
ACCELERATION SCALE FACTOR SFTR 1.0000 

COMPUTATIUN AND OUTPUT CONTROL 

IvNPUT aSTORY INTEGRATION CODE INTR 0 
SPECTRUM COMPJJATION CliUES ISPC 1 

.IDUR 0 
SPE:TRUM OUTPUT CODE LOUT 3 
NJMBER 9F FREJUENCY PO[NTS NFP 26 
NUMBER OF DAMPINGS NVP I 
FREQUENCY SCALE TYPE CODE IF5C 2 
LIWEST FREOUENCY IN CPS W1 .3000 
HIGIEST FREQUENCY IN CPS W2 30.0000 
TIME STEP TO PERIOD RATIO DELP .2000 

FIELD LENGTH REQUIREMENTS 
(IN OCTAL) 

PRD3RAM LENGTH 040437 
BLANK COMMON RQtJIRFl 0)7647 
FIELD LENGTH REOUIRED 050306 

FORMAT OF INPUT TIME HISTORY IS 

o o 

oo 

oa



TIME ACCEL TIME ACCEL TIME ACCEL TIME ACCEL TIME ACCEL 

.005 -. 153E-02 .010 .7s2E-03 .015 .337E-02 .020 .419E-02 .025 .171E-D2 

.030 -. 391E-02 .035 -. 107;-01 .040 -. 161E-01 .04 5 -. 185E-01 .050 -. 180E-31 

.055 -. 166E-01 .060 -. 156E-01 .055 -. 1922-01 .070 -. 237E-01 .075 -. 281E-01 

.080 -. 3051-0 L .085 -. 304E-01 .090 -. 287E-01 .095 -. 270E-0L .100 -. 262E-31 

.105 -. 261E-0 .. LO -. 255E-01 .115 -. 233E-01 .120 -. 192E-01 .125 -. 142E-01 

.130 -. 940&-02 .135 -. 542E-02 .140 -. 198E-02 .145 .180E-02 .150 .659E-02 

.155 .122E-01 .160 .179E-01 .lb5 .226E-01 .170 .259E-01 .175 .285E-DI 

.180 .312E-01 .L95 .343E-01 .190 .378E-01 .195 .4092-0L .200 .431E-01 
.205 . 446E -91 .210 .462=-01 .215 .485E-01 .229 .516-01 .225 .545E-D1 
.230 .562E-01 .235 .553E-01 240 .5522-01 .245 .5422-01 .250 .544E-01 
.255 .560E-01 .250 .579E-01 .265 .589E-01 .270 .581=-01 .275 .559E-31 
*260 .534E-U 1 .255 .516E-01 .290 .510E-01 .295 .510E-01 .300 .504E-01 
.305 .486E-0L .310 .459E-01 .315 .428E-01 .320 .404E-01 .325 .388E-31 
.330 .376E-01 .335 .351E-01 .340 .339E-01 .345 .315=-01 .350 .293E-01 
.355 .280E-01 .360 .273E-01 .365 .267E-01 .370 .258E-01 .375 .245E-31 
.380 .231E -01 .385 .220E-01 .390 .215E-01 .395 .214E-01 .400 .212E-01 
.405 .208E-01 .410 .204E-01 .415 .203E-01 .420 .208E-01 .425 .214E-01 
.430 .216 -01 .435 .206E-01 .440 .182E-01 .445 .150E-01 .450 .115E-31 
.455 .829E-02 .460 .532E-02 .465 .219E-02 .470 -. 138E-02 .475 -. 523E-02 
.480 -. 8 7 9 E-U2 .485 -. 1162-01 .490 -.1352-01 .495 -. 151-01 .500 -. 172E-3 I 
.505 -. 201E-01 .510 -. 237E-01 .515 -.272E-01 .520 -.299"-01 .525 -.320E-01 
.530 -. 338 -01 .535 -. 350E-01 .540 -. 390E-01 .545 -.422E-01 .550 -. 450E-01 
.555 -. 4b9E-01 .550 -. 479E-01 .565 -. 488E-01 .570 -. 507=-01 .575 -. 536E-01 
.580 -. 574E-51 .585 -. 613E-01 .590 -. 647E-01 .595 -. 675E-01 .600 -. 701E-31 
.605 -. 731E-01 .610 -. 766E-01 .615 -. 805E-01 .620 -. 844E-01 .625 -. 884E-01 
.630 -. 923E-01 .535 -. 959E-31 .640 -. 985-01 .645 -. 990E-01 .650 -. 967E-31 
.655 -. 918E-01 .660 -. 859E-01 .665 -. 814E-01 .670 -. 799-01 .675 -. 815E-01 
*680 -. 843E-01 .685 -. 852E-01 .690 -. 818E-01 .695 -. 737E-01 .700 -. 624E-31 
.705 -. 5101-01 .710 -. 418E-01 .715 -. 358E-01 .720 -. 320-01 .725 -. 290E-01 

730 -.253V -01 .735 -. 204E-01 .740 - 146E-01 .745 -. 825E-02 .750 -. 166E-02 
*755 .525E-02 .760 .lZ3E-01 .765 .188E-01 .770 .238E-01 .775 .265E-01 
.7f0 .271E-01 .735 .257E-01 .790 .270E-01 .795 .2892-01 .800 .321E-01 
*805 .353E-01 .810 .368E-01 .815 .357E-01 .820 .327E-01 .825 .292E-01 
*830 .271E-01 .835 .271E-01 .840 .290m-01 .845 .3162-01 .850 .337E-31 
*855 .344E-01 .8b0 .339E-01 .865 .326E-01 .870 .308E-01 .875 .289E-01 
.880 .2712-01 .885 .254E-01 .890 .241E-01 .895 .232E-01 .900 .228E-01 
.905 .224E-01 .910 .214E-01 .915 . 194E-D1 .920 .1662-01 .925 .133E-01 
.930 *988L-02 .935 .647E-02 .940 . 262E-02 .945 -. 234=-02 .950 -. 881E-32 
.955 -. 6E-OL , 960 -. 249E-01 .965 -. 327E-01 .970 -. 3942-01 .975 -. 450E-01 
*960 -. 500E-01 .985 -. 551E-01 .990 -. 607E-01 .995 -. 665z-01 1.000 -. 719E-01 

S1.005 -. 764E-01 1.010 -. 799E-01 1.015 -. 8251-01 1.020 -. 851E-01 1.025 -. 879E-01 
L.030 -. 911-01 1.035 -. 943=-91 1.040 -. 970z-01 1.045 -. 9872-01 1.050 -. 995E-3L 
1.055 -. 995E-01 1.060 -. 992E-01 1.065 -. 985-01 1.070 -. 976E-01 1.075 -. 965E-31 
1.080 -. 950E-01 1.085 -. 935E-01 1.090 -. 921E-01 1.095 -. 908=-01 1.100 -. 896E-31 
1.105 -*8e0E-31 1.110 -. 857-01 1.115 -. 824=-01 L.120 -. 782E-01 1.L25 -. 733E-D1 
1.130 -. 678E-01 1.135 -. 619E-01 1.140 -. 556E-01 1.145 -. 491E-01 1.150 -. 423E-01 
L.155 -. 357U-01 1.L50 -. 291E-01 1.165 -. 226E-01 1.170 -. 1592-01 1.175 -. 882E-02 
1.180 -. 130E-02 1.185 .635E-02 1.190 . 137E-01 1.195 .205E-01 1.200 .269E-31 
1.205 .332E-01 1.210 .400E-01 1.215 . 4722-01 1.220 .546E-01 1.225 .613E-01 
1.230 .669E-U1 1.235 .712E-J1 L.240 .7492-01 1.245 .7882-01 1.250 .836E-01 
1.255 .890E-01 1.250 .944E-01 1.255 . 9 7 -01 1.270 . 101+00 1.275 .103E+00 
1.280 .104E+JO 1.235 .LD 5E+00 L.290 . 107E+00 1.295 . 1092+00 1.300 .110E+00 
1.305 .110EO+0 1.310 .1092+00 1.315 . 1072+00 1.320 . 105+00 1.325 .103E+30 
1.330 . 100E+00 1.335 .9732-01 1.340 .936:-01 1.345 891=-01 1.350 .841E-01 
1.355 .788 L-0L 1.350 .733E-01 1.365 .672E-01 1.370 .603E-0L 1.375 .524E-31 
1.380 .437E-01 1.385 .344E-01 1.390 .247E-01 1.395 .1462-01 1.400 .428E-32 
1.405 -. b392-U2 1.410 -. 172E-01 L.415 -. 27 8-01 1.'.20 -. 382:-01 1.425 -. 484E-01 
1.430 -. 562-51 1.435 -. ol1-01 1.440 -,800E-01 1.445 -. 909E-01 1.450 -. 101E+00 
1.455 -. 111 L+00 1 .4f.0 -. 0120E+0 L.465 -. 128-+00 L.470 -. 135:+00 1.475 -. 140E+00



1.580 -. 577E-0L 1.585 -. 498E-01 1.590 -. 415E-01 1.595 -. 329E-01 1.600 -. 239E-01 
1.605 -. 149E-0L 1.610 -. 518E-02 1.615 .202E-02 1.620 .933S-0Z 1.625 .155E-01 
1.630 .204E-01 1.635 .247E-01 1.640 .294E-01 1.645 .3572-01 1.650 .438E-01 
1.655 .530L-01 1.660 .122-01 1.bb5 .6s2E-01 1.670 .669E-01 1.675 .638E-01 
1.630 .592E-01 1.685 .559E-01 1.690 .559E-01 1.695 .591E-01 1.700 .637E-21 
1.705 .672E-01 1.710 .679E-01 1.715 .653E-01 1.720 .605 -01 1.725 .548E--1 
1.730 .491-01 1.735 .439E-01 1.740 .390E-01 1.745 .345E-01 1.750 .309E-01 
1.755 .286E-01 1.760 .274E-01 1.765 .264E-01 1.770 .241 E-01 1.775 .196E-31 
L.710 .131E-01 1.785 .625E-02 .1.790 .941E-03 1.795 -. 1572-32 1.800 -. 197E-02 
L.805 -. 172L-02 1.810 -. 291E-02 1.815 -. 6600-02 1.820 -. 122-01 1.825 -. 179E-31 
1.830 -. 2186-01 1.835 -. 227E-01 1.840 -. 212E-01 1.845 -.188-01 1.850 -. 169E-31 
1.855 -. 164E-01 1.860 -. 171E-01 1.865 -. 183E-01 1.879 -. 191=-01 1.875 -. 193E-01 
1.880 -. 187E-01 1.885 -. 174E-01 1.890 -. 154E-01 1.895 -. 124E-01 1.900 .846E-32 
1.905 -. 366E-02 1.910 .157E-32 1.915 .678E-02 1.920 .118:-0L 1.925 .166E-01 
1.930 .216E-0L 1.935 .257E-01 1.940 .315E-01 1.945 .357E-01 1.950 .387E-3L 
1.955 .407E-0L 1.960 .420E-01 1.965 .435E-01 1.970 .455E-01 1.975 .483E-0L 
1.980 .512E-01 1.985 .537E-01 1.990 .554E-01 L.995 .562E-0L 2.000 . .565E-0L 
2.005 .564E-01 2.0L0 .563E-01 2.015 .560E-01 2.020 .552E-01 2.025 .538E-0L 
2.030 .518E-01 2.035 .495E-01 2.040 .470E-01 2.045 .445=-01 2.050 .421E-31 
2.055 .398E-01 2.050 .377E-01 2.065 .357a-01 2.070 .341E-01 2.075 .326E-21 
2.080 . 310E-01 2.085 .290E-01 2.090 .264E-01 2.095 .232=-01 2.100 .197E-31 
2.105 . 1622E-L 2.110 .1312-01 2.115 .105E-01 2.120 .839E-02 2.125 .671E-32 
2.130 .5456-02 2.135 .452E-02 2.140 .369E-02 2.145 .259E-02 2.150 .865E-03 
2.155 -. 165E-02 2.160 -. 475=-02 2.165 -. 798E-02 2.170 -. 109=-01 2.175 -. L33E-31 
2.100 -. 156E-0L 2.185 -. 183E-31 2.190 -. 218-01 2.195 -. 2592-D1 2.200 -. 298E-01 
2.205 -. 326E-01 2.210 -. 339E-01 2.215 -. 340E-01 2.220 -. 341E-01 2.225 -. 353E-DL 
2.230 -. 381E-01 2.235 -. 4192-01 2.240 -. 452E2-01 2.245 -. 4592-01 2.250 -. 467E-J1 
2.255 -. 453E-01 2.260 -. 442E-01 2.265 -. 445E-01 2.270 -. 452E-01 2.275 -. 484E-)1 
2.230 -. 498E-01 2.285 -. 495E-01 2.290 -. 479E-01 2.295 -. 460E-01 2.300 -. 449E-01 
2.305 -. 450E-01 2.310 -. 459E-01 2.315 -. 456E-01 2.320 -. 464E-01 2.325 -. 453E-01.  
2.330 -. 441-01 2.335 -. 435E-01 2.340 -. 438E-01 2.345 -. 444E-01 2.350 -. 444E-01 
2.355 -. 434E-01 2.350 -. 413E-01 2.365 -. 3907-01 2.370 -. 373E-01 2.375 -. 364E-01 
2.380 -. 351E-')1 2.385 -. 358E-01 2.390 -. 351E-01 2.395 -. 340z-0L 2.400 -. 328E-01 
2.405 -. 320E-01 2.4LO -. 3172-01 2.415 -. 316E-01 2.420 -. 316E -01 2.425 -. 314E-31  
2.430 -. 314E-01 2.435 -. 322E-01 2.440 -. 340E-01 2.445 -. 39E -01 2.450 -. 406E-01 
2.455 -. 448E-01 2.460 -. 492E-01 2.465 -. 537E-01 2.470 -. 582 -0L 2.475 -. 624E-DI 
2.480 -. 661E-01 2.485 -. b93E-01 2.490 -. 723E-01 2.495 -. 754E 01 2.500 -. 793E-01 
2.505 -. 839E-01 . 2.510 -. 898E-01 2.515 -. 933L-01 2.520 -. 958E-01 2.525 -. 995E-0L 
2.530 -. 102+00 2.535 -. 104E+00 2.540 -. 106E+00 2.545 -. 108 +00 2.550 -. 109E+00 
2.555 -. 108E+00 2.560 -. 105E+00 2.565 -. 100E+00 2.570 -. 950 -01 2.575 -. 918E-0I 
2.580 -. 875E-01 2.585 -. 825E-01 2.590 -. 762P-01 2.595 -. b8E8-01 2.600 -. 607E-01 
2.605 -. 527E-0L 2.610 -. 452E-01 2.615 -. 382E-01 2.620 -. 319 -01 2.625 .263E- 1  
2.630 -. 218E-01 2.635 -. 182E-01 2.640 -. 148E-01 2.645 -. 13 -01 2.650 -. 376E-02 
2.655 .455E-02 2.660 .129E-01 2.665 .188E-01 2.670 .199:-01 2.675 .163E-JI 
2.680 .103E-01 2.685 .524E-02 2.690 .435E-02 2.695 .836E-02 2.700 .155E-01 
2.705 .224E-01 2.710 .251E-01 2.715 .271E-01 2.720 .2562-01 2.725 .248E-01 
2.730 .255E-01 2.735 .31IE-01 2.740 .377E-01 2.745 .450E-0L 2.750 .523E-01 
2.755 .001E-01 2.760 .689E-01 2.765 .788E-01 2.770 .884E-01 2.775 .962E-01 
2.760 .101 E+0 2.755 .104E+00 2.790 . 106E+00 2.795 .109+00 2.800 . 115E+0 
2.805 .123E00 2.310 .129E00 2.815 .133E+00 2.820 .133=+00 2.825 .131E+30 
2.830 .128E+00 2.335 .128E+00 2.e40 . 130+400 2.845 . 1332 +00 2.850 . 135E+30 
2.855 .134F+00 2.860 .129E+00 2.865 .1212+00 2.870 .1122+00 2.875 .103E+30 
2.880 .951E-01 2.885 .877P-01 2.890 .8002-01 2.895 .710E-01 2.900 .60LE-01 
2.905 . 474f-01 2.910 .336E-01 2.915 .196E-01 2.920 .505E-02 2.925 -. 702E-02 
2.930 -. 201E-01 2.935 -. 340E-01 2.940 -. 493=-01 2.945 -. 650:-01 2.950 -. 834E-01 
2.955 -. 1002 +0 2. 9i0 -. 11 bE+00 2.955 -. 129E+00 2.970 -. 142E+00 2.975 -. 154E+30 
2.980 -. 166r +00 2.955 -. 1792+00 2.990 -. 192E+00 2.995 -. 203=+00 3.000 -. 213E+30 
3.005 -. 220E+00 3.010 -. 227E+00 3.015 -. 2332+00 3.020 -. 2402+00 .3.025 -. 246E+30 
3.030 -. 250E+00 3.035 -. 253E+00 3.040 -. 252&+00 3.045 -. 251:+00 3.050 -. 248E+00 
3.055 -. 2i4E+00 3.00 -. 251E+00 3.0O5 -. 235%+00 3.070 -. 223E+00 3.075 -. 220E+30 
3.08 0 210O 3.055 -,201 +00 (.090 -. 12+00 3.095 -. 184E+00 3.100 -. 17sE+)0



3.230 .418E+00 3.235 .436E+00 3.240 .451E+00 . 3.245 .464E+00 3.250 .477E+00 
3.255 .490E*00 3.260 .502E+00 3.265 .5LLE+00 3.270 .516E+00 3.275 .518E40 
3.280 .518E+00 3.285 .518E+00 3.290 .518E+00 3.295 .517E+00 3.300 .515E+30 
3.305 .511E+00 3.310 .504E+00. 3.315 .495+00 3.320 .486E+00 3.325 .477E+30 
3.330 .467E+00 3.335 .457E+00 3.340 .445E+00 3.345 .432+00 3.350 .418E+30 
3.355 . 404E+00 3. 3b0 .390E+00 3.365 .375E+00 3.370 .360z+00 3.375 .343E-30 
3.380 .325E+00 3.385 .306E+00 3.390 .287E+00 3.395 . 257+00 3.400 .248E+30 
3.405 .228F+00 3.410 .208E+00 3.415 .188E+00 3.420 .1b92+00 3.425 .149E+20 
3.430 .130uO 3.435 .110E+00 3.440 .898E-01 3.445 .695E-01 3.450. .497E-01 
3.455 .309E-01 3.460 .133E-01 3.455 . -. 320f-02 3.470 -. 189E-01 3.475 -. 341E-)1 
3.460 -. 467E-01 3.485 -. 622E-01 3.490 -. 746E-01 3.495 -. 8582-01 3.500 -. 9b3E-31 
3.505 -. 107E+00 3.510 -. L18E+00 3.515 -.128E+00 . 3.529 -. 138=+00 3.525 -. 147E+00 
3.530 -. 154E+00 3.535 -. 150E+00 3.540 -. 165E+00 3.545 -. 170E+00 3.550 -. 174E+30 
3.555 -. 177E+00 3.560 -. 179E+00 3.5b5 -. 179+00 3.570 -. 178i+00 3.575 -. 176E+)O 
3.580 -. 174E+00 3.585 -. 173E+00 3.590 -. 170E+0O 3.595 -. 1672+.00 3.600 -. 161E+30 
3.605 -. 153E+90 3.610 -. 143E+00 3.615 -. 132E+00 3.620 -. 122=+00 3.625 -. 113E+0 
3.630 -. 103E+00 3.635 -. 932E-01 3.b40 -. 803E-01 3.645 -. 641;-01 3.650 -. 453E-U1 
3.655 -. 255E-01 3.660) -. 719E-0Z 3.665 .302E-02 .3.670 .197E-01 3.675 .288E-DL 
3.630 .376E-01 3.685 .478E-01 3.690 .604E-01 3.695 .7492-01 3.700 . .899E-D1 
3.705 .103E+00 3.710 .114E+DO 3.715 .12LE+00 3.720 . 125=+00 3.725 .126E00 
3.730 .125E+00 3.735 .123E+00 3.740 .120E+00 3.745 .116E+00 3.750 .113E+00 
3.755 . 110E+00 3.760 .105E+00 3.765 .989E-01 3.770 . 904E-21 3.775 .8012-21 
3.780 .693E-31 3.765 .596E-01 3.790 .518E-01 3.795 .456E-01 3.800 .397E-)1 
3.805 .324E-01 3.810 .231E-01 3.815 .122E-01 3.820 .130E-02 3.825 -. 821E-2 
3.830 -. [59E-)1 3.835 -. 223E-01 3.840 -. 286E-01 3.845 -. 3552-01 3.850 -. 429E-)L 
3.855 -. 501E-01 3.860 -. 554F-01 . 3.865 -. 625E-01 3.870 -. 698E-01 3.875 -. 797E-)1 
3.880 -. 9252-3L 3.885 -. 107E+00 3.690 -. 1212+00 3.895 -. 1322+00 3.900 -. 140E+00 
3.905 -. 146E+00 3.910 -. 153E+00 3.915 -. 1612+00 3.920 -. 171E+00 3.925 -. 182E+00 
3.930 -. 191E+00 3.935 -. 196E+00 3.940 -. 1992+00 3.945 -. 201 +00 3.950 -. 203E*0 
3.955 -. 207E+00 3.960 -. 212+000 3.965 -. 214E+00 3.970 -. 214E+00 3.975 -. 210E+20 
3.930 -. 204E+00 3.985 -. 198E+00 3.990 -. 193E+00 3.995 -. 1885z+00 4.000 -. 182E+30 
4.005 -. 173E+00 4.0LO -. lblE+2O 4.015 -. L48+00 4.020 -. 135E+00 4.025 -. 124E+00 
4.030 -. 115L+00 4.035 -. 105E+00 4.040 -. 942E-01 4.045 -. 822E-01 4.050 -. 701E-31 
4.055 -. 593E-01 4.060 -. 506E-01 4.Ob5 -. 435E-01 4.070 -.365E-01 4.075 -. 282E-31 
4.080 -. 182E-01 4.035 -. 779E-02 4.090 .133E-02 4.095 .798 -02 4.100 .125-01 
4.105 .166E-01 4.110 .221E-01 4.115 .3012-01 4.120 .402E-01 9.125 .508E-Di 
4.130 .b02F-01 4.135 .b81E-01 4.140 .750E-01 4.145 .823P-01 4.150 .911E-21 
4.155 .101E+00 4.160 .112E+00 4.165 .122E+00 4.170 .130E+30 4.175 .136E+00 
4.130 . 141P+00 4.135 .145E+00 4.190 . .150E+00 4.195 . 154E+00 4.200 .157E+20 
4.205 .159E+00 4.210 .151E+00 4.215 .11E+00 4.220 .160E+00 4.225 .158E+30 
4.230 .155E+00 4.235 . 15LE+30 4.240 .1472+00 4.245 .144z+00 4.250 .141E+0 
4.255 .139E +00 4.260 .136E+00 4.255 . 1322+00 4.270 . 127:+00 4.275 .1222+30 
4.280 .119E+U0 4.285 .117E+00 4.290 .115E+00 4.295 .113E+00 4.300 .110E+0 
4.305 .105E+00 4.310 .9892-31 4.315 .933E-01 4.320 .884z-01 4.325 .836E-01 
4.330 .775E-01 4.335 .6932-01 4.340 .589E-01 4.345 .476E-01. 4.350 .368E-01 
4.355 .274E-01 4.360 .191E-01 4.365 . 107P-01 4.370 .948E-03 4.375 -. 106E-31 
4.3U0 -. 232E-01 4.385 -. 3562-31 4.390 -. 4682-01 4.395 -. 5572-01 4.400 -. 65bE-0L 
4.405 -. 744f-01 4.410 -. 83/iE-a1 4.415 -. 922E-01 4.420 -. 1300+00 4.425 -. 107E+30 
4.430 -. 112 +0 4.435 -. 116+00 4.440 -. 119 +00 4.445 -. 122+00 4.450 -. 124E+30 
4.455 -. 125F+:0 4. 40 -. 124E+00 4.455 -. 122-+00 4.470 -. 119:+00 4.475 -. 113E40 
4. q0 -. 107Ej0 4.465 -. 984E-01 4.490 -. 892E-01 4.495 -. 798E-01 4.500 -. 709E-31 
4.505 -. 629E-01 4.510 -. 555E-01 4.515 -. 484E-01 4.520 -. 410E-01 4.525 -. 335E-31 
4.530 -. 265L-01 4.535 -. 2042-01 4.540 -. 158E-01 4.545 -. 122=-01 4.550 -. 931E-32 
4.555 -. 659E-02 4 . 560 -. 408E-02 4.5b5 -. 2L42-02 4.570 -. 1153-DZ 4.575 -. 116E-32 
4.580 -. 18bE-02 4.535 -. 293E-D2 4.590 -. 419E-02 4.595 -. 586E-02 4.600 -. 827E-0Z 
4.605 -. 115E-0L 4.610 -. 152E-01 4.615 -. L89E-01 4.620 -. 222- 01 4.625 -. 253E-21  
4.630 -. 283E -11 4.i135 -. 309'-)1 4.640 -. 322:-01 4.645 -. 3D5 -D1 4.650 -. 248-D1 
4.655 -. 152L-01 4.650 -. 35tE-02 4.(b5 .747--02 4.670 .153 -01 4.675 .233E-Di 
4.680 .307E-31 4.615 .4171-01 4.690 . 5342-01 4.695 .805 -L 4.700 .106E+00 
4.705 *1312 +00 4. 110 .154E D00 4.712 * 175L.00 4.720 .197 +00 4.725 .221E+30 
4.730 .247E+00 4.735 .274L+0c 4.740 . 300F+00 4.745 .325 +00 4.750 .347E+00



1. wrwlv T uI I *Tpe.. - . .u Te F e.UL J Te f. e I C oV 
4.880 .3341+)0 A .885 .297E+00 4.890 .258E+00 4.695 .219E+00 4.900 .180E+00 
4.905 .141'+00 4.910 .103E+00 4.915 .634E-01 4.920 .226E-01 4.925 -.180E-1 I 
4.930 -. 578E-01 4.935 -.961E-01 4.940 -. 133E+00 4.945 -. 159=+00 4.950 -. 206E+30 
4.955 -. 243E+O 4.960 -. 279E+00 4.965 -. 313E+00 4.970 -.346E+00 4.975 -. 378E+00 
4.9B0 -. 408E-0O 4.985 -. 439E+00 4.990 -. 468E+00 4.995 -.4972+00 5.000 -. 523E+30 
5.005 -.548E+00 5.010 -. 570E+00 5.015 -. 593z+00 5.020 -. 615::+00 5.025 -. 638E+00 
5.030 -. 6585+00 5.035 -. 677E+00 5.040 -.692+00 5.045 -. 704E+00 5.050 -. 714E+30 
5.055 -. 723E+00 5.050 -. 730E+00 5.0b5 -. 736E+00 5.070 -. 739=+00 5.075 -. 739E+0 
5.00 -. 736E30 5.0i5 -. 731E+00 5.090 -. 724E+00 5.095 -. 717E+00 5.100 -. 708E+)0 
5.105 -.697E+00 5.110 -.683E+00 5.115 -. 667E+00 5.120 -. 5481+00 5.125 -. 6272+30 
5.130 -. 604E+00 5.135 -. 580E+00 5.140 -.554E+00 5.145 -. 528z+00 5.150 -. 500E+00 
5.155 -. 471E+00 5.IOo -.441E+00 5.165 -. 410E+00 5.179 -. 378=+00 5.175 -. 346E+00 
5.180 -. 33E+00 5.185 -. 281E+0 5.190 -. 249E +00 5.195 -. 217Z+00 5.200 -. 184E+30 
5.205 -. 150+000 5.210 -. 116E+00 5.215 -. 8162-01 5.220 -. 486E-0L 5.225 -. 173E-01 
5.230 .122E-0L 5.235 .405E-01 5.240 .684E-01 5.245 .967=-01 5.250 .125E+00 
5.255 .153E+0O 5.260 .160E+00 5.255 .204E+00 5.270 .227:+00 5.275 .247E+30 
5.200 .207E 00 5.285 .265E+00 5.290 .3032+00 5.295 .320E+00 5.300 .334E+30 
5.305 .34o2+00 5.310 .356E+00 5.315 .363E+00 5.320 .370E+00 5.325 . 374E+00 
5.330 .377E+00 5.335 .3772+00 5.340 .376E+00 5.345 .373P+00 5.350 .368E+00 
5.355 .3(3F+00 5.360 .357E+00 5.365 .350E+00 5.370 .341E+00 5.375 .331E+30 
5.360 . 321E*400 5.335 .310E+0 5.390 .2992+00 5.395 .287+00 5.400 .275E+00 
5.405 .202F.0 5.410 .249;+30 5.415 .2352+00 5.420 .221z+00 5.425 .206E+0 
5.430 . 190E +00 5.435 .172E+00 5.440 . 1532+00 5.445 . 134E+00 5.450 .115E+30 
5.455 .954E-01 5.4(0 .751E-01 5.465 .564z-01 5.470 .3b6-01 5.475 .174E-01 
5.480 . 219E-04 5.485 -. 152E-01 5.490 -. 2362-01 5.495 -. 419E-01 5.500 -. 563E-01 
5.505 -. 725E-01 5.510 -. 898E-01 5.515 -. 107E+00 5.520 -. 1212+00 5.525 -. 134E+0 
5.530 -. 147E+00 5.535 -. 160E+00 5.540 -. 175E+00 5.545 -. 191=+00 5.550 -. 206E+JO 
5.555 -. 2192+00 5.560 -. 227E+00 5.565 -. 234E+00 5.570 -. 240E+00 5.575 -. 249E+00 
5.580 -. 260E+00 5.535 -. 271E+00 5.590 -. 282E+00 5.595 -. 292E+00 . 5.600 -. 301E+00 
5.605 -. 310E+00 5.610 -. 322E+00 5.615 -. 3367+00 5.620 -. 351E+00 5.625 -. 365E+00 
5.630 -. 375E+00 5.635 -. 382E+00 5.640 -. 317E+00 5.645 -. 3932+00 5.650 -. 401E+30 
5.655 -. 410C+00 5.OSO -. 419E+00 5.665 -. 4272+00 5.670 -. 433E+00 5.675 -. 438E+0 
5.080 -. 442E+30 5.635 -. 447E+00 5.690 -. 4512+00 5.695 -. 4552+00 5.700 -. 4572+00 
5.705 -. 458E+00 5.710 -. 456+000 5.715 -. 4532+00 5.720 -. 449E+00 5.725 -. 445E+30 
5.730 -. 4412+00 5.735 -. 437E+30 5.740 -. 432=+00 5.745 -. 425+bo 5.750 -. 417E+30 
5.755 -. 405E+00 5.760 -. 391E+00 5.765 -. 375E+00 5.770 -. 359E+00 5.775 -. 343E+00 
5.780 -. 327E+:bo 5.785 -. 310E+00 5.790 -. 293=+00 5.795 -. 273E+00 5.800 -. 251E+0 
5.805 -. 227E+00 5.810 -. 204E+00 5.815 -. 1802+00 5.820 -. 1552+00 5.825 -. 128E+00 
5.830 -. 974E-01 5.835 -. 637E-0L 5.V40 -. 277E-01 5.845 .866-02 5.850 .437E-01 
5.855 .768E-OL 5.860 .109E+00 5.865 .140E+00 5.870 .1722+00 5.875 .206E+0 
5.850 ,239E+00 5.885 .272E+00 5.890 .304E+00 5.895 .3332+00 5.900 .362E+.0 
5.905 .3906+00 5.9L0 .419E+00 5.915 .9q9E+00 5.920 .478=+00 5.925 .506E+10 
5.930 .531E+00 5.935 .553E+00 5.940 .573E+00 5.945 .591;+00 5.950 .609E+00 
5.955 .o27E+00 5.960 .6432000 5.965 .656E+00 5.970 .667z+00 5.975 .674E+00 
5.980 .580E+00 5.985 .685E+00 5.990 .689E+00 5.995 .693E+00 6.000 .694E+00 
6.005 .692E-0o 6.010 .b86E+00 6.015 .677E+00 6.020 .658E+00 6.025 .658E+0 
6.030 .647E +00 6.035 .635E+00 6.040 .623=+00 6.045 .5092+00 6.050 .593E+30 
6.055 .577E+00 6.050 .551+00 6.065 .544=+00 6.070 .5272+00 b.075 .506E+30 
6.050 4822+00 6.085 .456E+00 6.090 .427=+00 6.095 .397=+00 6.100 .366E+30 
6.105 .333E +0o 6.110 .2972+00 6.115 .2592+00 6.120 .2201+00 6.125 .181E30 
6.130 *1442 +00 6.135 .108E+00 6.140 .7LIE-01 6.145 .3322-01 6.150 -. 7012-02 
6.155 -. 4592-01 6.10 -. 914E-01 6.165 -. 133z+00 6.170 -. 174E+00 6.175 -. 214E+00 
6.160 -. 254E-000 6.135 -. 296r+0 6.190 -. 3392+00 6.195 -. 3822+00 6.200 . -. 424E+30 
6.205 -. 465+00 6.210 -. 505E+00 6.215 -. 543E+00 6.220 -. 5801+00 6.225 -. 615E+00 

.230 -647E +00 6.235 -. 676E+00 6.24) -702H+00 6.245 -724E+00 6.250 -. 744E+30 
6.255 -. 762E+00 6.260 -. 778+00 6.255 -. 740E+00 6.270 -. 799=+00 6.275 -. 805E+00 
6.280 -. 806E+00 2.255 -. 804E+00 6.290 -. 801=+00 6.295 -. 7962+00 0.300 -. 789E+00 
6.305 -. 761+00 6.310 -. 770E+00 6.315 -. 7552+00 6.320 -. 739E+00 6.325 -. 721E+00 
6.330 -. 7012 +00 . 335 -. 682p+00 6.340 -. 651 +00 6.345 -. 0372+0) 6.350 -. 610E+0 
6.355 -. 5600 04J0 6. 3!0 -. 54AE+00 6.355 -. 5152400 6.370 -. 482E+00 6.375 -. 451E+00 
6.380 -. 420U+ u ,.35 -. 38BE+0 6.390 -. 3;4000 6. 35 -. 3192+30 6.400 -. 283+30



6.530 .604E+00 6.535 .632E+00 6.540 .660E+00 6.545 .686E+00 6.550 .708E+)0 
6.555 .724E+00 6.560 . 736E+00 6.565 .746E+00 6.570 .755E+00 6.575 .765E+00 
6.580 .775E+00 6.585 .782E.00 6.590 .784E+00 6.595 .780E+00 6.600 .771E+00 
6.605 . 759E+UO 6.610 . 747E+00 6.615 . 34E+00 6.620 .720E+00 6.625 .703E+00 
6.630 .6812+00 6.635 .654P+00 6.640 .624+00 6.645 .5922+00 6.650 .560E+D0 
6.655 .5291+00 6.660 .496"+00 6.665 .4602+00 6.670 .420E+00 6.675 .377E+00 
6.680 .331E+0 6.635 .286E+00 6.690 .243E+00 6.695 .201E+00 6.700 .159E+00 
6.705 . 115E+00 6.710 .680E-01 6.715 .201E-01 6.720 -. 271z-01 6.725 -. 719E-3L 
6.730 -. 114F+00 6.735 -. 154E+00 6.740 -. 194E+00 6.745 -. 234+00 6.750 -. 273E+0 
6.755 -. 310E+00 6.760 -. 343E+00 .6.765 -. 372E+00 6.770 -. 397E+00 6.775 -. 422E+00 
6.780 -. 447E+00 6. 785 -. 473E+00 6.790 -. 496E+00 6.795 -. 516+00 6.800 -. 532E+,0 
6.805 -. 544E+00 0.810 -. 554E+00 6.815 -. 562E+00 6.829 -. 5682+00 6.825 -. 571E+0 
6*830 -. 570E+00 6.35 -. 564E+00 6.840 -. 554E+00 6.845 -. 541E+00 6.850 -. 527E+00 
6.855 -. 512E+00 6.8t0 -. 495E*00 6.865 -. 476E+00 6.870 -. 4552+00 6.875 -. 430E+0 
6.880 .403E+)0 6.885 -. 376E4+00 6.890 -. 348E+00 6.895 -. 317E+00 6.900 -. 284E+00 
6.905 -. 2,bE+JO 6.910 -. 205+00 6.915 -. L622+00 6.920 -. 118E+00 6.925 -. 743E-01 
6.930 -. 298E-01 6.935 .159:-01 6.940 .635E-01 6.945 .112E+00 6.950 .162E+00 
6.955 .210-+00 6.960 .257E000 6.965 .303E+00 6.970 .349E+00 6.975 .395E+30 
6.990 .4'3E+00 6.985 .490E+00 6.990 .536E+00 6.995 .579E+00 7.000 .619E+0 
7.005 .656100 7.010 .691E+00 7.015 .724E+00 7.02.0 .754:+00 7.025 .782E+30 
7.030 .607E+00 7.035 .826E+00 7.040 .841:+00 7.045 .852=+00 7.050 .859E+00 
7.055 .864tF00 7.060 .667E+00 7.065 .867E400 7.070 . 852E+00 7.075 .851E+30 
7.050 .834E-C00 7.085 .812E+30 7.090 .786+00 7.095 .757:+00 7.100 .727E+30 
7.105 .6942+00 7.110 .658E+00 7.115 .618E+00 7.120 .5752+00 7.125 .529E+0 
7.130 . 4826+00 7.135 .434E+00 7.140 .385P+00 7.145 .336E+00 7.150 .285E+30 
7.155 . 233E +00 7.160 .179E+00 7.165 .124E+00 7.170 .696E-01 7.175 .163E-31 
7.180 -. 359E-01 7.185 -. 871E-31 7.190 -. 1382+00 7.195 -. 187=+:0 7.200 -. 236E+0 
7.205 -. 283L-00 7.210 -. 328E+00 7.215 -. 370E+00 7.220 -. 4102+00 7.225 -. 448E+00 
1.230 -. 485E+00 7.235 -. 520E+30 7.240 .-. 553+00 7.245 -. 5832+00 7.250 -. 610E+0 
7.255 -. 635Fi-00 7.260 -. 657E+00 7.265 -. 676t+00 7.270 -. 693+00 7.275 -. 707E+0 .  
7.280 -. 717 E00 7.295 -. 723E+00 7.290 -. 725E+00 7.295 -. 725E00 7.300 -. 722E+0 
7.305 -. 717E+00 7.310 -. 710E00 7.315 -. 699>+00 7.320 -. 684E+00 7.325 -. 665E+0 
7.330 -. b43#4-00 7.335 -. 618E+00 7.340 -. 592c+00 7.345 -. 564=+00 7.350 -. 534E+0 
7.355 -. 501E+00 7.360 -. 467E+00 7.3S5 -. /t30E+00 7.370 -. 3932+00 7.375 -. 356E+00 
7.380 -. 319[+00 7.335 -. 281E+00 7.390 -. 243E+00 7.395 -. 204E+00 7.400 -. 165E+30 
7.405 -. 128E +00 7.4,10 -. 916E-01 7.415 -. 572E-01 7.420 -. 238E-01 7.425 .889E-02 
7.430 .409E-0 L 7.435 .716E-01 7.440 .100=+00 7.445 .127=+00 7.450 .1522+30 
7.455 .177E+00 7.460 .201E+00 7.465 .226E+00 7.470 .251E+00 7.475 .274E+00 
7.480 .295E +00 7.485 .315r+00 7.490 .333E+00 7.495 .353E+00 7.500 .373E+30 
7.505 . 394F.+00 7.510 .4152+00 7.515 .433E+00 7.520 . 4492+00 7.525 .4622+30 
7.530 .471#-+00 7.535 .485E+00 7.540 .496C+00 7.545 .5062+00 7.550 .514E+30 
7.555 .519E+00 7.560 .521E+00 7.565 .521E+00 7.570 . .518E+00 7.575 .515E+30 
7.580 .509[ +00 7.565 .501E+00 7.590 .490E+00 7.595 .474E+00 7.600 .455E+00 
7.605 .432E+00 7.610 .408E+00 7.615 .3812+00 7.620 . 354-+00 7.625 .325E+00 
7.630 . 293E+00 7.635 .259000 7.640 .221E+00 7.645 . 1872+00 7.650 .151E+)0 
7.655 . 115E+30 7.60 .763E-01 7.6b5 .407E-01 7.670 .1892-02 7.675 -. 374E-31 
7.6B0 -. 758E-01 7.635 -. 1iZE+00 7.690 -. 1462+00 7.695 -. 178E+00 7.700 -. 210E+00 
7.705 -. 243F+00 7.710 -. 275E+00 7.715 -. 306+00 7.720 -. 334=+00 7.725 -. 359E+0 
7.730 -. 381. 00 7.735 -. 402E+00 7.740 -. 423E400 7.745 -. 443E+00 7.750 -. 461E+30 
7.755 -. 976E2 00 7. 7b0 -. 486E+00 7.765 -. 493E+00 7.770 -. 499E+00 7.775 -. 503E+00 
7.700 -. 508e+00 7.7F5 -. 511E+00 7.790 -. 5132+00 7.795 -. 512=+00 7.800 -. 510E*0 
7.805 -. 6 -. 502+00 7.820 -. 498:+00 7.825 -. 491E+30 
7.8530 -. 480E00 7.d35 -. 467:+00 7.840 -. 453E+00 7.845 -. 4402+00 7.850 -. 426E+00 
7.855 -. 411L+00 7.80 -. 394E+00 7.865 -. 375E+00 7.870 -. 3552 +00 7.875 -. 335E+00 
7.880 -. 3162E+00 7.885 -. 2982+00 7.890 -. 2 78E00 7.895 -. 2562+00 7.900 -. 231E+00 
7.905 -. 204E+00 7.9L0 -. 178C+00 7.915 -. 154E+00 7.920 -. 130+00 7.925 -. 105E+30 
7.930 -. 776E-01 7.9 35 -. 4702-01 7.940 -. 153F-01 7.945 .149:-01 7.950 .423E-01 
7*955 .b8E-01 7.900 .902E-01 7.9o5 . 114E+00 7.970 .139=+00 7.975 .163E+DO 
7.980 .185E+oo 7.935 .203E+00 7.990 .217E+00 7.995 .229=+00 8.000 .239 +00  
8.005 .249E+00 0.010 .257E+00 8.015 .263;+00. 8.020 .2642+00 8.025 .262E+00 
d.030 .25 8+00 8.035 .253E+00 8,c40 .247.+00 . 8.045 .241=+00 8.050 .234E+00 
8.055 .223F+00 8.050 .(2102+00 8.065 .1.96E+00 8.070 15I2+00 8.075 .166E+0



8.180 -. 185E +0 8.185 -. 194E+00 8.190 -. 203E+00 8.195 -. 210+00 8.200 -. 217E+30 
8.205 -. 222E+00 8.210 -. 226E+00 '8.215 -. 228E+00 8.220 -. 230E+O0 8.225 -. 231E+00 
8.230 -. 230E+00 8.235 -. 227E+00 8.240 -. 223+00 8.245 -. 2172+00 8.250 -. 212E+00 
8.255 -. 208E+00 8.250 -. 205E+00 8.2b5 -. 201E+00 8.270 -. 196E+00 F.275 -. 188E+)O 
8.280 -. 177E +00 8.285 -. 167E+30 8.290 -. i157E+00 8.295 -. 150E+00 8.300 -. 143E+00 
8.305 -. 137E+00 8.310 -. 130E+00 8.315 -. 121E+00 8.320 -. 11.2E+00 8.325 -. 103E+30 
1.330 -. 953E-01 8.335 -. 901E-01 8.340 -. 8f22-01 8.345 -. 823E-01 8.350 -. 772E-31 
8.355 -. 706E-3L 8.350 -. b31E-01 8.365 -. 562E-01 8.370 -. 5052-01 .8.375 -. 468E-31 
5.30 -. 440E-01 8.385 -. 409E-01 8.390 -. 365E-01 8.395 -. 302E-01 8.400 -. 223E-31 
8.405 -. 139E-01 8.4 10 -. 577E-02 8.415 .155E-02 8.420 .821z-02 8.425 .118-31 
8.430 .218E-01 8.435 .2932-01 . 8.440 .371z-01 8.445 . 446z-01 8.450 .517E-31 
8.455 .585FE-0 1 8.460 .655E-01 8.465 .730E-01 8.479 .809=-01 8.475 .886E-31 
8.480 9 .955E-)1 6.485 .101E+00 8.490 .106E+00 8.495 . 112;+00 8.500 .118E+30 
8.505 .126E+30 8.510 .135E+00 8.515 .L43E+00 8.520 .149E+00 8.525 .152E+30 
8.530 .154Et-U 8.535 .156E+00 8.540 .159E+00 8.545 .153z+00 8.550 .168E+30 
8.555 .172F+00 8.560 .175;+00 8.565 .L762+00 8.570 .178E+00 8.575 . 182E+30 
8.580 .188E+00 8.585 .195E+00 8.590 .202E+00 8.595 .208E+00 8.600 .211E+30 
8.605 .212+00 8.610 .214E+00 8.615 .216E+00 8.620 .219H+00 8.625 .223E+00 
3.630 .226E+00 8.635 .2272+00 8.640 .228E+00 8.645 .227z+00 8.b50 .227E+30 
8.655 . 226F+00 8.660 .223E+00 8.655 .L9P+00 8.670 .2132+00 8.675 .205E+30 
8. b80 .1970+00 8.685 . 190E+00 8.690 . 162E+00 8.695 .1732+00 8.700 . 162E+30 
8.705 . 149E+00 8.710 .1332+00 8.715 . 117:+00 8.720 . 100+00 8.725 .831E-31 
8.730 .645E-01 8.135 .432E-01 8.740 . 188E-01 8.745 -. 743=-02 8.750 .-. 335E-31 
8.755 -. 578E-01 8.760 -. 799E-01 .8.765 -. 101.+00 8.770 -. 1232+00 8.775 -. 148E+30 
8.780 -,174E+00 8.735 -. 201E+00 . 8.790 -. 226E+00 8.795 . -. 248E+00 8.800 -. 268E+30 
8.805 -. 286E+00 8.810 -. 304E+00 8.815 -. 323E+00 8.820 -. 341E+00 8.825 -. 354z+30 
8.830 -. 362E +00 8.315 -. 365E+00 8.840 -. 365E+00 8.845 -. 363E+00 8.850 -. 361E+30 
8.855 -. 359E+00 8.860 -. 3552+00 8.855 -. 348E+00 8.870 -. 336E+00 8.875 -. 321E+30 
8.3890 -. 303E+00 8.885 -. 286E+00 8.890 -. 269E+00 8.895 -. 251z+00 8.900 -. 231E+20 
8.905 -. 208E+00 8.910 -. 181+00 8.915 -. 152E+00 8.920 -. 123+00 8.925 -. 931E-31 
8.930 -. 644E-01 8.935 -. 361P-01 8.940 -. 750E-02 8.945 .215t-01 8.950 .5112-01 
8.955 .8102-01 8.960 .111E+00 8.955 .140z+00 8.970 .1592+00 8.975 .196E+00 
8.960 .224E+00 8.985 .250E+00 8.990 . .277E+00 8.995 .303E+00 9.000 .329E+30 
9.1005 .354E+00 9.010 .3782+00 9.015 .399E+00 9.020 .418C+00 9.025 .434E+00 
9.03U .450+00 9.035 .456E+00 9.040 . .481z+00 9.045 .495z+00 9.050 .505E+30 
9*055 .512E100 9.0f0 .5L6E+00 9.055 .517E+00 9.070 .5162+00 9.075 .516E+30 
9.080 .51.4E+00 9.085 .510E+00 9.090 .502E+00 9.095 .490z+00 9.100 .475E+30 
9.105 .458E*00 . 9.110 .442E+30 9.115 . 425=+00 9.120 . 408E+00 9.125 .388E+20 
9.130 . 365E+00 9.135 .339E+00 9.140 . 312E+00 9.145 .2852+00 9.150 .258E+)0 
9.155 .232E+00 9.160 .204Z+30 9.155 .1752+00 9.170 .1.4E+00 9.175 .1142+00 
9.180 .844E-,1 9.185 .571.E-01 9.190 .311E-01 9.195 . 5672-02 9.200 -. 201E-3L 
9.205 -. 461-0OL 9.210 -. 714E-31 9.215 -. 954E-01 9.220 -. 1182+00 9.225 -. 1412+)0 
9.230 -*164E+00 9.235 -. 190E+00 9.240 -. 216E+00 9.245 -. 241E+0) 9.250 -. 263E+00 
9.255 -. 282E+00 9.260 -. 300E+00 9.265 -. 318E+00 9.270 -. 336E+00 9.275 -. 355E+30 
9.230 -. 373E+00 9.285 -. 388E+00 9.290 -. 400400 9.295 -. 411z+00 9.300 -. 421E+30 
9.305 -. 433E+00 9.310 -. 4452+00 . 9.315 -. 457E+00 9.320 -. 457+00 9.325 -. 473E+30 
9.330 -. 477F+00 9.335 -. 4802+00 9.340 -. 483z+00 9.345 -. 4852+00 9.350 -. 485+30 
9.355 -. 482E+00 9.360 -. 474E+00 9.3b5 -. 4622+00 9.370 -. 449c+00 9.375 -. 434E+)0 
9.380 -. 417E00 9.385 -. 3982*00 9.390 -. 375E+00 9.395 -. 348+00 9.400 -. 319E+00 
9.405 -. 289E+00 9.410 -. 259E+00 9.415 -. 2282+00 9.420 -. 196E+00 9.425 -. 162E+30 
9.430 -. 128E+00 9.435 -. 940E-01 9.440 -. 616E-01 9.445 -. 3D52-0L 9.450 .762E-33 
1.455 .339E-1. 9.460 .694E-01 9.465 .i06E+00 9.470 .143E+00 9.475 - .179E+30 
9.450 .213E+00 9.485 .2485+00 9.490 .285:.00 9.495 .324+00 9.500 .363E+00 
9.505 .399E+00 9.510 .43ZE+30 9.515 . 4602+00 9.520 . 4852+00 9.525 .5122+30 
9.530 .539E +00 9.535 .566+oo 9.540 . 590E+00 9.545 .6092+00 9.550 .623E+00 
9.555 .t34L*)O 9.560 .b442+00 9.5S5 .65(2+00 9.570 .b532+00 9.575 .666E+30 
9.580 .6,3E+00 9.585 .6532+30 9.590 .5382+00 9.595 .621z+00 9.600 .606E+00 
9.605 .590E+00 9."L0 .573E+00 9.615 .552P+00 9.620 .527:+00 9.625 .499E+30 
9.630 .472*00 9.635 .447L+)0 9.640 424 +00 9.645 .4012+00 9.650 .375E+30 
9.655 .344E+0o 9.650 .3111 *00 9.tb .f L752+00 9.070 . 2392+00 9.675 .203E+30 
9.,60 . 18EJO 9.58 1.31.+0 0* 0 *0 L22-0 1 9.65 .512E-DL 9.700 .755E-Zi



9*83D -. 870E+00 9.835 -. 869E+00 9.840 -. 365E+00 9.845 -. 856E#00 9.850. -.843E+3 0 
9.855 -. 825F+ 00 9.860 -. 804E+00 9.865 -. 782E+00 9.870 -.760E+00 9.875 -. 736E+00 
9.880 -. 711E*00 9.8%5 -. 582E+00 9.890 -.648E400 9.895 -.611E+00 9.900 -. 573E+30 
9.905 -. 534E +00 9.910 -. 495E+00 9.915 -. 456E+00 9.920 -. 4142+00 9.925 -. 369E+30 
9.930 -. 321E+00 9.935 -. 273E+00 9.940 -. 227E+00 9.945 -. 184E+00 9.950 -. 141E+00 
9.955 -. 974E-UL 9.960 -. 523E-01 9.955 -. 6b3E-02 9.970 .375E-01 9.975 .783E-31 
9.980 .116E+00 9.985 .151E+00 9.990 .187=+00 9.995 .224E+00 10.000 .260E+30 

10.005 .292E+00 

O~



SECTRA FOR T-IE PRECEOING TIME HIS TORY WIL -L BE 
CAtLCULATED AT THE FOLLOWING FREQUENCIES (IN CPS) 

.3000 .4000o .7000 1.0030 1.5000 1.7000 2.0000 2.50")0 3.0000 3.50DO 

0a.000 q .5 0)0 5.0000 5.5030 5.0000 6.50600 7.0003 7.50)0 8.0001 9.000) 

10.0000 12.00)0 15.0000 20.0000 25.0000 30.0000



FREQUENCY PERI100 ABSOLUTE PSEUDO TIME AT 
(C P 5 5E C S ACCELERATION VELOCITY M A XI MU M 

.30) 3. 333 .2896E+00 .1536Efoo .9065E#01 

.40D 2.500 .491IE+00 .1574E+00 .1078E+02 

.70) 1. 429 .6427E+00 *19 16 E+00 .6320E+01 
1.00) 1.001) .6827E#.Oo .1087E+00 *5 2 9 0 E + 
1.50) .667 .14'63E+o1 .4736E+00 .6320E+01 
1.700 .538 .5561E +01 .5206E+00 .7280E*D I 
2. 00D .500 .7012E+0I .5580E+00 .9935E+01 
2 .50) .400 -3343E+01 .2128E+00 .6580E+01 
3.00) .333 .1990E+01 .1056E+DO .9100E+01 
3.50) .286 .1578E+01 .7174E-01 .5065E.01 

44.000 .250 .1425F+01 .567ZE-01 .728%E+0l 
.5 0) .222 .1453E+01 .5139E-01 .7089E+01 

5.00) .200 .11i57E + 0 .3633E-01 .7055E+01 
5.500 .182 . 102 7F+ 0 1 .2971E-01 .7070E+01 
6.000 .167 . 1096E +01 .2907E-)L .9350E+01 
6.500 . 154 . I1142E +0 1 .2795E-01 *9li35E+01 
7.00) .143 . 1069E +01 .2430E -0 1 .9825E'+01 
7.500 .133 .I1005E +01 .2132E-01 .915E+OL.  
8.00) .125 .9506E+00 .16392E-01 .7060E+01 
9.001 11 .9524E+00 .1684E-01 .9840E+01 10.00) .100 *9146E+00 .14 56E-)i I 9330E+01 

12.000 .083 .9225E+00 IZZ 3E-01 I 9d20E+01 
15.00) .067 .898UE+03 .9528E-OZ *95Z5 E+0 1 
2 20.00J .050 3594 1E + ) .7115E-92 .93I30E+01 
25.000 .040 B3E4ZE+00 .5b29E-02 i9B45E.01 
30.000J .033 .6830E+00 .4689E-02 .9335E+01 

MAX[MU1 AIISOLLTE SPECTRAL ACCELERATION .7012E+01 
AT FRE(UENCY (CPS) -2000E+01 
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C NOiMALIZED PLOT (IF RESPONSE SPECTA.....  

DAMP 1,4G MAXIMUM AT PLOT CVALUE VALUE FREOUENCY SYMBOL 

.?000E-ul .7012E+91 .2000E+91 I 

NORMALIZE) AB1SOLUTE ACCELERATION0 
FREINCY 0.0 0.25 0.5 Q.51.0 FREONZY 

CP S XXXXXXXXXXxXXXXXXKXXXX XXXX KXXXXXXKXXXXXXX XKXXKXxXXXXXKXXXXXXX XXXXXXKKK KXXKXXX KK X~XXXXXXXX CPS 

x x 

1.500 1 x 1.500 
K 1K x I I 

C) 3.500 X I K 3.500 
K K 

b.000 x X 6.000 
K IK K 

9.000 K I. X 9.000 

K 1. K 

CP S XKKKxXXKXXKKKKXKXXXxXXXXXKKKKKXXXXXXXXXXXXXXXKXXXXXKKXXXXXXXXKXXXXXXXXXKXXxKxxKKxxXXXKKxXKxKxx CP S 0 FREONCY 0.0 0.25 0.5 0.75 1.0 FREONCY



INPUT TIME HISTORkY COITROL 

TIM:- HISTORY NUMBIA< 
NJMBER OF TIME POINTS 'N TP 2001 
14JPUT COIDE INPt I 
TIME STEP DEL .0050 
ACCELERATION SCALE FACr)P SFTR 1.0000 

0 COMPUTAT I.ON AND OUTP UF CON TROL 

1'4PUT HISTORY INTEGRATI-ON CODE I NTR 0 
SPECTRU4 COMPUTATION CUDES ISPC I 

SPE:TRUM OUTPUT CODE IJ)UI 3 0 NJMBER OF FREJUENCY POINTS NFP 26 
NUJMBER OF DAMPINGS NDP I 
FREQUENCY SCALE TYPE coot- IFSC 2 
LIWEST FREUFOCY IN CPS WI .3000 
HIG-IEST FREDUENCY IN CPS W2 30.0000 
TIME STEP TO PERIOD RATIO DELP .2000 

0 ~FIEL;) LENGTH REQUIREMENTS C 
(IN OCTAL) 

0 PROSRAM LENGTH1 040437 
BLANK COMMON REOUIkLL) 037647 
FIELD LENGTH REDUIREO 050306 

FORMAT OF I1NPJT TIME HISTORY IS 

0 (4D9h0(/l,(VI6.8)J



TIME ACCEL TtIE ACCEL TIME ACCEL TIME A-CEL TIME ACCEL 

.005 .521E-03 .010 -. 370E-03 .015 .935E-03 .020 .913;-02 .025 .240E- 1 
.030 .419E-01 .035 .5592-01 .040 .592=-01 .045. .452:-01 .050 .250E-)1 
.055 -. 407L-02 .050 -. 312E-01 .065 -. 507z-01 .070 -. 507E-01 .075 -. 633E-)L 
.080 -. 622E-01 .045 -o0?E-01 .090 -. 6032-01 .095 -. 615E-01 .100 -. 644E-01 
.105 -. 696E-0L .L10 -. 775E-01 .115 -. 873E-01 .120 -. 955E-0L .125 -. IOE*30 
.130 -. 985E-01 .135 -. 867E-01 .140 -. 671E-U1 .145 -. 431E-0L .150 -. 181E-31 
*155 .536E-02 .160 .258E-01 .165 *429E-01 .170 .561E-01 .175 .650E-01 
.180 .695E-0L .185 .706E-01 .190 .701E-01 .195 .699:-01 .200 .714E-31 
.205 .743E-01 .210 .776E-01 .215 .8042-01 .22q .623=-01 .225 .841E-)L.  
*230 .864E-0L .235 .889E-01 .240 .901;-01 .245 I881E-01 .250 .821E-1 
*255 .733E-01 .260 .647E-01 .265 .596E-01 .270 .596-D L .275 .642E-31 
*260 .708E-(1 .215 .753E-01 .290 . 790E-01 .295 .785E-01 .300 .756E-01 
.305 .715E-01 .310 .663E-01 .315 .601.-01 .320 .526-01 .325 .447E-01 
.330 .374E-O .335 .321E-01 .340 .288=-01 .345 .259:-01 .350 .249E-DL 
.355 .221E-01 .350 .181E-01 .355 .1382-01 .370 .982 -02 .375 .677E-DZ 
.380 .455E-oI .3B5 .2902-02 .390 .175E-02 .395 .135E-02 .400 .204E-02 
.405 . 386E-02 .410 .648E-02 .415 .960L-02 .420 .134=-01 .425 .185E-31 
*430 .200E-01 .435 .361E-01 .440 .4762-01 .445 .585L-01 .450 .6592-01 
.455 .679E-01 .460 .637E-01 .4b5 .538E-01 .470 .394 -01 .475. .221E-01 
.480 .351E-J2 .435 -. 144E-01 .490 -. 293E-01 .495 -. 392E-01 .500 -. 428E-01 
.505 -. 4071-01 .510 -. 352E-01 .. 515 -. 2962-01 .520 -. 258E -01 .525 -. 281E-31 
.530 -. 334E-01 .535 -. 412E-01 .540 -. 500-01 .545 -. 586E-01 .550 -. 660E-01 
.555 -. 712E-0L .5bo -. 726E-01 .565 -. 692E-01 .570 -. 607E-01 .575 -. 486E-01 
.5U -. 362E-i1 .535 -. 259E-01 .590 -. 2362-01 .595 -. 2732-01 .600 .368E-31 
.605 -. 5002-01 .610 -. 642E-01 .615 -. 7742-01 .620 -. 8852-01 .625 -. 976E-)1 
.630 -. 106E+00 .635 -. 116E+00 .640 -. 1292+00 .645 -. 1472+00 .650 -. 168E+0 
*655 -. 168E 00 .660 -. 199E+00 .665 -. 196z+00 .670 -. 178E+00 .675 -. 149E+30 
.680 -. 118E+00 .635 -. 959E-01 .690 -. 908E-01 .695 -. 103E+00 .700 -. 125E+00 
.705 -. 145E+00 .710 -. 153E+00 .715 -. 142E+00 .720 -. 110E+00 .725 -. 650E-01 
.730 -. 150L--01 .735 .297E-01 .740 .613E-01 .745 .7552-01 .750 .722E-31 
.755 .560E-01 .760 .345E-01 .765 .171E-01 .770 .117E-01 .775 .220E-31 
.780 .462E-01 .785 .779E-01 .790 . 108E+00 .795 .1292+00 .800 .137E+0 
.805 .132E#00 .910 .118E+00 .815 .978z-01 .820 .754z-01 .825 .524E-31 
.830 . 305E-01 .835 .1122-01 .840 -. 277E-02 .645 -. 880=-02 .850 -. 531E-02 
.855 .712E-02 .850 .25bE-01 .8b5 .455E-01 .870 .5222-01 .875 .717E-31 
.880 . 718E-01 .835 .6272-01 .890 .456E-01 .895 .274E-0L .900 .102E-0L 
.905 -. 444-03 .910 -. 117E-02 .915 .861E-02 .920 .2672-0L .925 .486E-51 
*?30 .694E-01 .935 .847E-01 .940 .919L-01 .945 .9022-01 .950 .800E-01 
.955 .623E-01 .960 .385E-01 .965 .105E-01 .970 -. 190E-01 .975 -. 4u8E-J1 
*980 -. 697E-UL .935 -. 8572-01 .990 -. 948E-01 .995 -. 9902-01 1.000 -. 101E+0 

1.005 -. 1051E+00 1.010 -. 111E+00 1.015 -. 121E+00 1.020 -. 131E00 1.025 -. 142E+00 
1.030 -. 150E +00 1.035 -. 1567+30 1.040 -. 1592+00 1.045 -. 1592+00 1.050 -. 156E+30 
1.055 -. 153E+00 1 -1. 14500 1.065 -. 142E+00 1.070 -. 136E+00 1.075 -. 130E+0 
1.030 -. 124L+00 1.035 -. 119E+00 1.090 -. 114E+00 1.095 -. 109E+00 1.100 -. 106E+00 
1.105 -. 105E+00 1.110 -. 106E+00 1.115 -. 110E+00 1.120 -. 116E+00 1.125 -. 121E+00 
1.130 -. 125E+00 1.135 -. 125E+00 1.140 -. 1212+00 1.145 -. 111E+00 1.150 -. 968E-31 
1.155 -. 793E-01 1.160 -. 503E-01 1.155 -. 421E-01 1.170 -. 2542-01 1.175 -. 143E-01 
1.10 -. 563E-J2 1.155 .102E-DZ 1.190 .7422-02 1.195 . 1512-01 1.200 .247E-01 
L.205 .361F-01 1.2LO .4872-DI 1.2L5 .621E-01 1.220 . 7512-01 1.225 .907E-)1 
1.230 .1052+00 1.235 .118E+00 1.240 . L272+00 1.245 .130E+00 1.250 .1292+00 
1.255 .1252 +00 1. 260 12 12+00 1.2S5 .12 0+00 1.270 .1242+00 L.275 .133E+0 
1.280 . 144E+00 1.235 .154E+00 1.290 .1622+00 1.295 .1572+00 L.300 .168E+00 
L.305 .167F+00 1.310 .1542+00 1.315 . 1602+00 1.320 .1552+00 1.325 .151E+00 
1*330 .147E+00 1.335 .L45E+00 L.3t0 .144U+00 1.345 .144 +00 1.350 .1432+00 
1.355 . 14.1f E 00 1.3,0 .L37E+00 1.355 .1312+00 1.370 .124:+00 1.375 .116E+00 
1.380 . 106E+j0 1.385 .9t2E-E L 1.390 . 47 -01 1.395 .71b2-01 1.400 .568E-31 
L.405 .402F-01 1.410 .217-01 L.4L5 .15II-02 1.420 -. 196--01 1.425 -. 406E-0L 
1.430 -. 602L-ut 1.435 -. 77- 1 L.440 -. 935I-0 1 1.445 -. 10B+u0 1.450 -. 123E+50 

-- 1 :. ~ ~ ~ R .. . . . .If)1 '. 71 r, 2 11I /



1.580 -. 642E-01 1.535 -. 405E-01 1.590 -. 216E-01 1.595 -. 8757-02 1.600 -. 126E-32 
1.605 .297E-02 1.610 .585E-02 1.615 .132E-01 L.620 .239z-DL 1.625 .389E-01 
1.630 .5(2E-01 1.635 .722E-31 1.640 .830E-01 1.645 .857:-01 1.650 .845E-3L 
1.655 .811E-01 1.660 .829E-01 1.665 .950E-01 1.670 .118E+00 1.675 .146E+30 
1.680 .171F+)0 1.685 .183E+00 1.690 .176E+00 1.695 .152E+00 1.700 .118E+00 
1.705 .853E-01 1.710 .633E-01 1.715 .578:-01 1.720 .687E-01 1.725 .907E-01 
1.73u .116E+00 1.735 .135E+00 1.740 .140=+00 1.745 .1282+00 1.750 .982E-1 
1.755 .559E-01 1.750 .969E-02 1.765 -. 296E-01 1.770 -. 531E-01 1.775 -. 563E-)1 
1.780 -. 416E-31 1.705 -. 157E-01 1.790 .831E-02 1.795 .248=-01 1.800 .287E-DL 
1.805 .208L-01 1.110 .499E-02 1.815 -. 141E-01 1.820 -. 334-01 1.825 -. 5L5E-01 
1.830 -. 679E-01 1.835 -. 613E-01 1.840 -. 897E-01 1.845 -. 905E-0L 1.850 -. 824E-31 
1.855 -. 663E-01 1.860 -. 457E-01 1.865 -. 258E-01 1.879 -. 117E-01 1.875 -. 684E-02 
1.880 -. 125E-01 1.315 -. 274E-01 1.890 -. 482E-01 1.895 -. 702E-01 1.900 -. 883E-01 
1.905 -. 976F-01 1.910 -. 352E-01 1.915 -. 802E-01 1.920 -. 546E-01 1.925 -. 225E-01 
1.930 .1111:-ol 1.935 .414E-01 1.940 .654E-01 1.945 .815E-01 L.950 .898E-01 
1.955 .913E-0l 1.960 .876E-01 1.965 .806E-01 1.970 .729E-01 1.975 .b72E-31 
1.930 .658E-01 1.95 .701E-01 1.990 .797E-01 1.995 .927E-01 2.000 .106E+30 
2.005 .116E#00 2.010 .120E*00 2.015 .119E+00 2.020 .111E+00 2.025 .995E-)1 
2.030 .86,0E-01 2.035 .727E-31 2.040 .613E-01 2.045 .527-01 2.050 .472E-01 
2.055 .441E-01 2.050 .424E-01 2.065 .408E-01 2.070 . 37 -0L 2.075 .358E-0L 
2.080 .325E-01 2.085 .?96E-01 2.090 . .274E-01 2.095 .260- 01 2.100 .247E-01 
2.105 .225L-01 2.110 .186E-01 2.115 .124E-01 2.120 .439E-02 2.125 -.469E-02 
2.130 -. 133E-01 2.135 -. 198E-01 2.140 -. 225E-01 2.145 -.204E-01 2.150 -. 135E-01 
2.155 -. 323E-02 2.160 .786E-02 2.155 .168E-01 2.170 .211;-01 2.175 .198E-01 
2.130 .135E-01 2.185 .360E-32 2.190 -. 803E-02 2.195 -. 203:-D1 2.200 .327E-)I 
2.205 -. 449E-01 2.210 -.5582-01 2.215 -. 6352-01 2.220 -.651=-0L 2.225 -. 630E-J1 
2.230 -. 555E-01 2.235 -. 474E-01 2.240 -. 428E-01 2.245 -. 448E-01 2.250 -. 536E-31 
2.255 -. 662E-01 2.250 -. 781E-01 2.265 -. 853F-01 2.270 -. 853=-01 2.275 -. 819E-01 
2.280 -. 746E-01 2.255 -. 668E-01 2.290 -. 5972-01 2.295 -. 536E-01 2.300 -. 480E-01 
2.305 -. 433E-01 2.310 -. 402E-01 2.315 -. 397E-01 2.320 -. 420E-01 2.325 -. 459E-DL 
2.330 -. 495E-01 2.335 -. 512E-01 2.340 -. 506E-01 2.345 -. 487E-0L 2.350 -. 470E-01 
2.355 -. 467E-01 2. 3b0 -. 477E-01 2.365 -. 4882-01 2.370 -. 488E-01 2.375 -. 468E-31 
2.380 -. 431E-01 2.385 -. 386E-01 2.390 -. 343E-01 2.395 -. 305.2-01 2.400 -. 271E-3L 
2.405 -.2382-01 2.410 -. 205E-01 2.415 -. 172E-01 2.420 -. 1382-01 2.425 -. 101E-01 
2.430 -. 543E-02 2.435 .827E-0 3 2.440 .848E-02 2.445 .154--01 2.450 .227E-D1 
2.455 .252E-01 2.460 .222E-01 2.465 .128I-01 2.470 -. 273E-02 2.475 -. 231E-)1 
2.480 -. 459E-01 2.485 -. 680E-01 2.490 -.863E-01 2.495 -. 982E-01 2.500 -. 103E+30 
2.505 -. 102E+00 2.510 -. 9762-01 2.515 -. 948E-01 2.520 -. 955-01 2.525 -. 104E+30 
2.530 -. 118E+00 2.535 -. 135E+00 2.540 -. 154E+00 2.545 -. 1742+00 . 2.550 -. 193E+0 
2.555 -. 208E+00 2.550 -. 217E+00 2.565 -. 218E+00 2.570 -. 2112+00 2.575 -. 196E+00 
2.580 -. 177E+00 2.585 -. 156E+30 2.590 -. L38:+00 2.595 -. 1232+00 2.600 -. 111E+0 
2.605 -. 990E-01 2.610 -. 8502-01 2.615 -. 673E-01 2.620 -. 4502-01 2.625 -. 191E-01 
2.630 .782E-02 2.635 .320E-01 2.640 .492E-01 2.645 .557=-01 2.650 .548E-01 
2.655 .481E-01 2. 60 .438E-01 2.665 .489E-01 2.670 .6b2-01 2.675 .918E-D1 
2.I0 .116E+00 2.685 .127E*00 2.690 .1172+00 2.695 .855E-01 2.700 .393E-01 
2.705 -. b67E-02 . 2.710 -. 457;-01 2.715 -. 64 3E-01 2.720 -. 539E-01 2.725 -. 497E-01 
2.730 -. 297E-01 2.735 -. 114E-01 2.740 .256E-03 2.745 .324E-02 2.750 -. 180E-02 
2.755 -. 118E-01 2.760 -.212E-01 2.765 -. 2337-01 2.770 -.1142-01 2.775 .182E-01 
2.780 .639U-01 2.785 .118E+00 2.790 .171E+00 2.795 .2112+00 2.800 .234E+0 
2.805 .238E+00 . 2.910 .230E+00 2.815 .217E+00 2.820 .2062+00 2.825 .197E+00 
2.830 .192E+00 2.835 .188E+00 2.840 .L852+00 . 2.q45 .187:+00 2.850 .194E+00 
2.855 .207E+00 2.860 .225E+00 2.665 .242E+00 2.870 .251+00 2.875 .249E+30 
2.830 .232E+)0 2.985 .204E+00 2.690 .170E+00 2.895 .137:+00 2.900 .110E+0 
2.905 .923.- L 2.9L0 .827E-01 2.915 . 784E-01 2.920 . 7522-01 2.925 .696E-31 
2.930 .5902 -01 2.935 .424E-01 2.940 . 1962-01 2.945 -. 906E-G2 2.950 -. 433E-01 
2.955 -. 823E-01 2.0 -. 124E+00 2.965 -. 1052+00 2.970 -. 202E+00 2.975 -. 23LE+00 
2.980 -. 251E 00 2.93 -. 232E+00 2.990 -. 292+00 2.995 -. 275E+00 3.000 -. 284E+0 
3.005 -. 297F +00 3.010 -. 315E+00 3.015 -. 3342+00 3.020 -. 352:00 3.025 -. 369E+00 
3.030 -. 384E+00 3.015 -. 396:+00 3.040 -. 404E+00 3.04 5 -. 4062+00 3.050 -. 402E+30 
3.055 -. 392E+0U 3.060 -. 378E+00 3.0b5 -. 3832+00 3.070 -. 34 75+00 3.075 -. 331E+30 
3.080 -. 315E+00 3. 085 -. 2968+00 3.090 -. 276E+DO 3.095 -. 256E+00 3.100 -. 237E+0 
3.105 -. 222F-00 3.110 -. 212E+00 3.115 -. 206E+00 3.120 -. 2032+00 3.125 -. 199E+00



3.230 .590E+00 3.235 .645E00 3.240 .6902400 3.245 .722E+00 3.250 .740E+00 
3.255 .745E+00 3.260 .7452+00 3.265 .743E+00 3.270 .741E+00 3.275 .742E+30 
3.230 .742E+00 3.285 .738E+00 3.290 . 728E+00 3.295 .711E+00 3.300 .690E+00 
3.305 .667L+00 3.310 .542E+00 3.315 .6172+00 3.320 .592z+00 3.325 .568;+30 
3.330 .546E.+O 3.335 .527E+00 3.340 .5L2E+00 3.345 .4992+00 3.350 .487E+30 .  
3.355 .4742+00 3.360 .460E+00 3.355 .444E+00 3.370 .427E+00 3.375 .410E+30 
3.380 .393E+00 3.385 .375E+00 3.390 .355E+00 3.395 .333E+00 3.400 .308E+00 
3.405 .261.+00 3.410 .251E+00 3.415 .219E+00 3.420 .187E+00 3.425 .156E+30 
3.430 .1261+)0 3.435 .988E-01 3.440 .737E-01 3.445 .4962-OL 3.450 .246E-31 
3.455 -. 272E-02 3.460 -. 328E-31 3.465 -. 648E-01 3.470 -. 970:-01 3.475 -. 127E+30 
3.480 -. 154L+00 3.415 -. 176E+00 3.490 -. 191E+00 3.495 -. 2012+00 3.500 -. 204E+30 
3.505 -. 202E+0 3.510 -. 198E+00 3.515 -. 194=+00 3.52Q -. 1942+00 3.525 -. 200E+30 
3.530 -. 212E+00o 3.535 -. 230E+00 3.540 -. 249=+00 3.545 -. 256E+00 3.550 -. 279E+00 
3.555 -. 287E+00 3.560 -. 291E+00 3.565 -. 289;+00 3.570 -. 284E+00 3.575 -. 275E+00 
3.580 -. 2652+00 3.585 -. 255E+00 3.590 -. 2492+00 3.595 -. 249=+00 3.600 -. 253E+30 
3.605 -. 261E+00 3.610 -. 258E+00 3.615 -. 2582+00 3.620 -. 2582+00 3.625 -. 239E+30 
3.630 -. 2122000 3.635 -. 185E+00 3.640 -. 161E+00 3.645 -. 142E+00 3.650 -. 126E+30 
3.655 -. 106E+00 3.650 -. 61OE-01 3.665 -. 4252-01 3.670 .694=-02 3.675 .611E-31 
3.680 .111E+00 3.685 .149E+00 3.690 . 170E+00 3.695 .176=+00 3.700 .1732+30 
3.705 .171L +00 3.710 .178E+30 3.715 . 199s+00 3.720 .2342+00 3.725 .279E+30 
3.730 .323E+00 3.735 .359E+00 3.740 .376z+00 3.745 .3702+00 3.750 .341E+30 
3.755 .296E+00 3.760 .242E+00 3.7b5 .190E+00 3.770 .149E+30 3.775 . .il9E+00 
3.780 . 101.E00 3.785 .911E-01 3.790 .835E-01 3.795 .747E-01 3.800 .633E-31 
3.805 . 492E-0L 3.810 .325E-01 3.815 .128E-01 3.820 -. 102E-01 3.825 -. 357E-01 
3.830 -. 614E-01 3.835 -. 834E-01 3.840 -. 980E-01 3.845 -. 103=+00 3.850 -. 986E-31 3.855 -. 868E-u1 3.8,0 -. 701E-01 3.865 -. 5092-01 3.870 -. 312E-01 3.875 -. 137E-31 
3.880 -. 293E-OZ .3.85 -. 421E-32 3.890 -. 220E-01 3.895 -. 571H-01 3.900 -. 105E+30 
3.905 -. 1572+30 3.910 -. 202E+00 3.915 -. 234E+00 3.920 -. 249=+00 3.925 -. 253E+30 
3.930 -. 251L+00 3.935 -. 250E+00 3.940 -. 255E+00 3.945 -. 254=+00 3.950 -. 278E+00 
3.955 -. 295E+00 3.960 -. 315E00 3.965 -. 336E+00 3.970 -. 357E+00 3.975 -. 373E+00 
3.980 -. 380E+00 3.935 -. 374E+00 3.990 -. 356E+00 3.995 -. 329E+00 4.000 -. 300E+00 

.005 -. 273E+00 4.010 -. 251E+00 4.015 -. Z32E+00 4.020 -. 215E+00 4.025 -. 195E+00 
4.030 -. 172E+00 4.035 -. 146E+00 4.040 -. 118E+00 4.045 -. 8812-01 4.050 -. 569E-31 
4.055 -. 24 7E-01 4.050 .638E-02 4.055 .3272-01 4.070 .5032-01 4.075 .573E-31 
4.080 .550E-01 4.085 .479E-01 4.090 .413E-01 4.095 .3902-DL 4.100 .413E-31 
4.105 .455E-01 4.110 .4792-01 4.115 .4n2E-01 4.120 .4082-01 4.125 .346E-)1 
4.130 .307E-01 4. L35 .311E-01 4.140 . 359-01 4.145 .440=-01 4.150 .546E-31 
4.155 .677E-01 4.150 .847E-01 4.155 .L07E+00 4.170 .134E+00 4.175 .164E+0 
4.130 .195E+00 4.185 .222E+00 4.190 .243=+00 4.195 .257E+00 4.200 .265E+30 
4.205 .268E+03 4.210 .267E+00 4.215 .265E+00 4.220 .2b3E+00 4.225 .261E+00 
4.230 .258E+00 4.235 .253Eu+30 4.240 .243-+00 4.245 .227=+00 4.250 .206E+30 
4.255 .162E+00 4.260 .157E+00 4.265 .135E+00 4.270 .116E+00 4.275 .101E+30 
4.280 .893E-:1 4.235 .813E-01 4.290 .781E-01 4.295 .8072-01 4.300 .892E-31 
4.305 .102+00 4.310 .1152+00 4.315 .126E+00 4.320 .1332+00 4.325 .137E+30 
4.330 .139 +00 4.335 .139E+00 4.340 .138E+00 . 4.345 .1332+00 4.350 .122E+30 
4.355 .105E+00 4.360 .842E-01 4.365 .617E-01 4.370 .410E-01 4.375 .231E-31 
4.3130 .702E-32 4.385 -. 969E-02 4.390 -. 293E-01 4.395 -. 528z-01 4.400 -. 795E-01 
4.405 -. 108E+00 4.410 -. 135E+00 4.415 -. 162E+00 4.420 -. 185E+00 4.425 -. 206E+00 
4.430 -. 222E+30 4.435 -. 234E+90 4.440 -. 240E+00 4.445 -. 242E+00 4.450 -. 242E+0 
4.455 -. 2412+00 4.460 -. 2412+00 4.455 -. 244E+00 4.470 -. 248:+00 4.475 -. 251E+30 
4.480 -. 251E +00 4.485 -. 24sE+00 4.49) -. 23LE+00 4.495 -. 206E+00 4.500 -. 171E+00 
4.505 -. 1272+00 4.510 -. 602E-01 4.515 -. 3562-01 4.520 .235=-02 4.525 .310E-31 
4.530 .5002-U1 4.535 .612E-01 4.540 .669E-01 4.545 .696E-01 4.550 .713E-J1 
4.555 .735E-01 4.560 .771E-01 4.565 .324E-01 4.570 .885E-01 4.575 .937E-01 
4.583 .959E-01 4.585 .931E-01 4.590 .3472-01 4.595 .713:-01 4.600 .544E-31 
4.605 .3562-01 4.610 .Lb4E-01 4.615 -. 252E-02 4.620 -. 2072-01 4.625 -. 385E-31 
4.30 -. 569L-01 4.635 -. 779E-01 4.640 -. 1O3E+00 4.645 -. 134 +00 4.650 -. 167E+30 
4.655 -. 197E +00 4.6o0 -. 215E+00 4.665 -. 217E+00 4.670 -. 199E+00 4.675 -. 166E+30 
4.680 -. 129E +00 4.h5 -. 9832-01 4.690 -. 804F-01 4.695 -. 754z-1 4.700 -. 765E-)1 
4.705 -. 737-0L 4 710 -. 5312-01 4. 71i -. 255 -01 4.720 .237=-01 4.725 .855E-3L 
4.730 .1551 +00 4.735 .227000 4 .7,0 .,2-)7E+00 4.745 .362L+00 4.750 .417E+30



4.880 .679E+DO 4.885 .615E+00 4.890 .53bE+00 4.895 .446E+00 4.900 .350E+00 
* 905 .256E+00 4.910 .1712+00 4.915 .972E-01 4.920 .3502-01 4.925 -. 164E-31 

4.930 -. 651E-01 4.935 -. 115E+00 4.940 -. 1682+00 4.945 -. 225E+00 4.950 -. 285E+00 
4.955 -. 345E+00 4.960 -. 403=+00 4.965 -. 456E+00 4.970 -. 502E+00 4.975 -. 539E+30 
4.980 -. 566E+00 4.985 -. 585E+00 4.990 -. 599E+00 4.995 -. 512E+00 5.000 -. 629E+00 
5.005 -. 651E+00 5.010 -. 77E+00 5.015 -. 7052+00 5.020 -. 734E+00 5.025 -. 764E+30 
5.030 -. 793E+00 5.035 -. 824E+00 5.040 . -. 855E+00 5.045. -. 885E+00 5.050 -. 911E+30 
5.055 -. 933+00 5.060 -. 949E+00 5.065 -. 961EDO 5.070 -. 970=+00 5.075 -. 977E+30 
5.080 -. 981E+JO 5.035 -. 981E+00 5.090 -. 976E+00 5.095 -. 955:+00 5.100 -. 948E+30 
5.105 -. 929E +00 5.110 -. 908E+D0O 5.115 -. 887E+00 5.120 -. 856E+00 5.125 -. 843E+30 
5.130 -. 817E +00 5.135 -. 786E+00 5.140 . -. 749:+00 5.145 -. 706+00 5.150 -. 659E+00 
5.155 -. 610c+00 5.160 -. 559E*00 5.1b5 -. 509E.00 5.17Q -. 460E+00 5.175 -. 411E+00 
5.130 -. 364E+00 5.185 -. 317E+00 5.190 -. 273E+00 5.195 -. 231:+00. 5.200 -. 191E+00 
5.205 -. 152E+00 5.210 -. 112E00 5.215 -. 702z-01 5.220 -. 240E-01 5.225 .2622-31 
5.230 . 781:-01 5.235 .128:+00 5.240 . 173=+00 5.245 .210+0 5.250 .238E+30 
5.255 .262E+00 5.260 .284E+00 5.265 .307E+00 5.270 .335E+00 5.275 .366E+Z00o 
5.280 .399E+30 5.235 .432E+00 5.290 .464E+00 5.295 .4932+00 5.300 .518E+30 
5.305 .5392+00 5.310 .556E+00 . 5.315 .567E+00 5.320 .574.00 5.325 .577E+30 
5.330 .578L+00 5.335 .5762+00 5.340 .572E+00 5.345 .565E+00 5.350 .554E+30 
5.355 .540E+00 5.360 .52ZE+00 5.365 .500E+00 5.370 .477E+00 5.375 .451E+0 
5.330 . 424E +j0 5.335 .397E+00 5.390 .370E+00 5.395 .344E+00 5.400 .320E+00 
5.405 .300E+00 5.410 .283E+00 5.415 .268E+00 5.420 .257;+00 5.425 .2494E+JO 
5.430 .241:000 5.435 .234E#-00 5.440 .2252+00 5.445 .2102+00 5.450 .190E+0 
5.455 . 1621-000 5. 450 129+00 5.465 .908E-01 5.470 . 4942-01 5.475 .612E-32 
5.480 -. 371E-0L 5.485 -. 772E-01 5.490 -. 110E+00 5.495 -. 133c+00 5.500 -. 144E+00 
5.5U5 -. 144P4+00 5.510 -. 139E+00 5.515 -. 135=+00 5.520 -. 1372+00 5.525 -. 1482+30 
5.530 -. 167C+00 5.535 -. 1892+00 5.540 -. 2122+00 5.545 -. 235.+00 5.550 -. 259E+00 
5.555 -. 283E+00 5.5)0 -. 305E+00 5.565 -. 322E+00 5.570 -. 330E+00 5.575 -. 325E+00 
5.580 -. 311E+00 5.585 -. 292E+00 5.590 -. 274E+00 5.595 -. 2642+00 5.600 -. 261E+0 
5.605 -. 2b5E+00 5.610 -. 275E+00 5.615 -. 291.+00 5.b20 -. 3142+00 5.625 -. 343E+00 
5.630 -. 379E+uO 5.635 -. 417E+00 5.640 .450E+00 . 5.645 -. 473E+00 5.650 -. 482E+00 
5.655 -. 481E+00 5.660 -. 472E+00 5.655 -. 4t4400 5.670 -. 451+00 5.675 -. 466E+00 
5.680 -. 480E+00 5.685 -. 499E+00 5.690 -. 522E+00 5.695 -. 546E+00 5.700 -. 568E+00 
5.705 -. 585E+00 5.710 -. 595E+00 5.715 -. 5952+00 5.720 -. 5852+00 5.725 -. 5b7E+00 
5.730 -. 545E+00 5.735 -. 5232+00 5.740 -. 506E+00 5.745 -. 500=+00 5.750 -. 504E+30 
5.755 -. 518E+00 5.760 -. 534E+00 5.765 -. 5462+00 5.770 -. 546 +00 5.775 -. 531E+)0 
5.780 -. 500E+00 5.785 -. 457E-00 5.790 -. 409E+00 5.795 -. 364E+00 5.800 -. 327E+00 S5.805 -. 300E*00 . 5.810 -. 2832000 5.815 -. 276E+0 5.820 -. 275E+00 5.825 -. 276+00 
5.830 -. 274E+00 5.335 -. 2b2E+00 5.840 -. 234E+00 5.845 -. 184=+00 5.850 -. 114E+30 
5.855 -. 279E-01 5.300 .650E-01 5.865 .154E+00 5.870 .2282+00 5.875 .284E+)0 

iG" 5.8 30 .322E+00 5.835 .346:+00 5.890 .3E3E+00 5.895 .380E+00 5.900 .402E+30 
5.905 . 432E+00 5.910 .470E+00 5.915 .5152+00 5.920 .556+00 5.925 .621E+0 
5.930 .676E-+00 5.935 .726E+00 5.940 . 7b6E+00 5.945 .7932+00 5.950 .808E+00 
5.955 .812E+Uo 5.960. .812E+00 5.965 .814E+00 5.970 .623E+00. 5.975 .838E+00 
5.930 *8592 +00 5.9d5 .68024-0 5.990 .900E+00 5.995 .9142+00 6.000 .923E+00 
6.005 .Q25L+00 6.010 .921E+00 6.015 .908E+00 6.020 . 886E+00 6.025 .856E+00 
6.030) .821E*-00 6.035 .7842+30 6.040 .750"+00 6.045 .7212+00 6.050 .697E+30 
6.055 .67t6E +00 6.060 .658E+00 6.0b5 .6442+00 6.070 .6322+00 6.075 .625E+0 
6.080 .620E 4-00 6.035 .615E+00 6.090 .6072+00 6.095 .5932+00 6.100 .571E+00 
6.105 .541+00 6.110 .502E+00 6.115 .4552+00 6.120 .4002+00 6.125 .336E+00 
6.130 .2bE +k00 6.135 .194E+00 6.140 . 1?7+00 6.145 .6892-011 6.150 .209E-)1 
6.155 -. 187E-01 6.1100 -. 547--01 6.165 -. 922E-01 6.170 -. 135E+00 6.175 -. 183E+00 
6.160 -. 237E00 6.185 -. 293E+00 6.190 -. 351E+00 6.195 -. 409E+DO 6.200 -. 467E+30 
6.205 -. 525E+00 6.210 -. 582E+00 6.215 -. 6382+00 6.220 -. 6952+00 6.225 -. 754E+30 
6.230 -. 814+00 6.235 -. 877E+00 6.240 -. 9407+00 6.245 -. 999+00 6.250 -. 105E+31 
0.255 -. 109 E0L 6.260 -. 1122+01 6.265 -. 114E+01 6.270 -. 115+01 6.275 -. 116+01 
6.280 -. 116 +1 6.235 -. 115E+011 6.290 -. 113E+0.1 6.295 -. 112+01 6.300 .108E +31 
6.305 -. 105r+1 6. 1) -. 102 +01 6.315 -. 9931+00 6.320 -. 912+00 6.325 -. 928E+00 
.).330 -. 83942+00 6.335 -. 859E+00 6.340 -. 825E+UO 6.345 -. 794Z+00 0.350 -. 767E+00 
6.355 -. 740+00 6. 3 ) -. 712E-*00 b.3b5 -. 676E+00 6.370 -. 6312+00 6.375 -. 577E+0 
6. 390 -. 5 ItA00 . 35 -. 454E+00 6.3;0 -. 395L+00 6.395 -. 340400 6.400 -. 289E+30



- -- I- - .JLJ *OLLC"UU O.,Jlc o33:: Ulj O. jLd .fIL ju 
6.530 . 756E+00 6.535 .795E+00 6.540 .832E+00 6.545 .871E+00 6.550 4916E+00 
6.555 .963E+00 6.550 .101E+01 6.565 .105E+01 6.570 .107E+1. 6.575 .108E+01 
6.580 .107E+3L 6.535 .1062+21 6.590 .105E+01 6.595 .1052+01 6.600 .105E+31 
6.605 .l0bE +01 6.610 .106:+01 6.615 . 105E+01 6.620 . 1042+01 6.625 .101E+)1 C 6.630 .984E+00 6.635 .950+0 6.640 .910E+00 6.645 .853=+00 6.650 .810E+30 
6.655 .752E+j 6.660 .696E+00 6.655 .645:+00 6.670 .5992+00 6.675 .557E+30 
6.680 .513E+00 6.685 .459E+00 6.690 .3942.00 6.695 .319=+00 6.700 .Z38E+00 
6.705 .157E*00 6.710 .809E-01 .6.715 . 103E-01 6.720 -. 562E-01 6.725 -. 121E+30 
6.130 -. 164E+00 6.735 -. 246E+00 6.740 -. 307E+00 6.745 -. 356=+00 6.750 -. 425E+30 
6.755 -. 485E+00 6.760 -. 547E+00 6.765 -. 607E+00 6.770 -. 659E+00 6.775 -. 699E+0 
6.780 -. 723E00 6.185 -. 735E30 6.790 -. 741E+00 6.795 -. 746z+00 6.800 -. 756;+30 
6.805 -. 774E+00 6.810 -799E+00 6.815 -. 826E400 6.82 -. 655=400 6.825. -. 881E+30 
6.830 -. 903E+00 6.835 -. 916E+00 6.840 -. 918E+00 6.845 -. 903:+00 6.850 -. 872E+30 
6.855 -. 828E+00 6.860 -. 775=+00 6.865 -. 7.21E+00 6.870 -. 572E+00 6.875 -. 631E+30 
6.880 -. 598E+00 6.885 -. 572E+0O 6.890 -. 550E+00 6.895 -. 530E+00 6.900 -. 510E+30 
6.905 -*4851100 .910 -. 451E+00 6.915 -. 406E+00 6.920 -. 347S+00 6.925 -. 276E+00 
S6.930 -,196E+0 6.935 -. 115E+00 6.941 -. 363z-01 6.945 .375=-01 6.950 .106E+30 
6.955 .172E+D0 6.950 .235E+00 6.965 .298E+00 6.970 .350z+00 6.975 .422E+00 
6.980 .485E+09 6.985 .551E+00 6.990 .623E+00 6.995 .700E+00 7.000 .781E+00 
7.005 .863E+00 7.010 .940E+30 . 7.015 .101:+01 7.020 .106+01 7.025 .111E+31 
7.030 .115E+1+ 7.035 .119E+01 . 7.040 .12LE+01 7.045 .124=+01 7.050 .126E+01 
1.055 .127E+01 7.060 .128E+01 7.065 .129E+01 7.070 .129E+01 7.075 .129E*0L 
7.080 .129E *0L 7.085 . 128E+01 7.090 .126E+01 7.095 .1222+DL 7.100 .117E+31 
7.105 .111E+01 7.110 .103E+01 7.115 .952E+00 7.120 .873E+00 7.125 .795E*O 
7.130 . 718E+00 7.135 .642E+00 7.140 .567-+60 7.145 .492+00 7.150 .418E+30 
7.155 .344E+00 7. 10 .258E+00 7.165 . 189E+00 7.170 .106E+00 7.175 .196E-21 .  
7.180 -. 685E-01 7.185 -. 155E+00 7.190 -. 238E+00 7.195 -. 315z+00 7.200 -. 385E+20 
7.25 -. 450L*00 7.210 -. 509E+00 7.215 -. 564E+00 7.220 -. 615=+30 .7.225 -. 6b3E+00 

C- 7.230 -709FE+10 7.235 -. 753E+00 7.240 -. 795E+00 7.245 -. 6367+00 7.250 -. 875E+30 
7.255 -. 912E+00 7.250 -. 945E+00 7.265 -. 973E+00 7.270 -. 9982+00 7.275 -. 102E+)L 
7.280 -. 104E+01 7.285 -. 105E+01 7.290 -. 106E+01 7.295 -. 107E+01 7.300 -. 107E+31 
7.305 -. 106F +01 7.310 -. 104E+D1 7.315 -. 103E+01 7.320 -. 101E+01 7.325 -. 993E+00 
7.330 -. 971E*300 7.335 -. 944E+00 7.340 -. 908E+00 7.345 -. 864=+00 7.350 -. 811E+)0 
7.355 -. 752E*00 7.3t0 -. 688E+00 7.365 -. 620+00 7.370 -. 550=+00 7.375 -. 479E+30 
7.360 -. 409E+00 7.385 -. 342E+30 7.390 -. 278E+00 7.395 -. 2162+00 7.400 -. 154E+00 
7.405 -. 928E-01 7.410 -. 302E-01 7.415 .323=-01 7.420 . 928E-01 7.425 .149E+30 
7.430 .199E+00 7.435 .242E+00 7.440 .278E+00 7.445 .307;+00 7.450 .328E+00 
7.455 .341E+00 7.460 .347E+00 7.465 .350E+00 7.470 .354E+00 7.475 .360E+00 
7.48 .3722E+30 7.485 .358E+30 7.490 .405E+00 7.495 .422+00 7.500 .436E*30 
7.505 .450E+00 7.510 .454E+00 7.515 .433E+00 7.520 .508E+00 7.525 .539E+30 
7;530 .572E+00 7.535 .605E+30 7.540. .636z+00 7.545 .653=+00 7.550 .688E+00 
7.555 . 711E #00 7.560 .730E+00 . 7.565 .7 46=+00 7.570 .757E+00 7.515 .764E30 
7.580 .768E+30 7.585 .770E+00 7.590 . 771E+00 7.595 .770+00 7.600 .767E+00 
7.605 .757E+00 7.610 .736E+0 7.615 .702E+00 7.620 .656 +00 7.625 .599E+00 
7.630 .536E+D0 7.635 .4592+0 7.640 .400E+00 7.645 . 333 +00 7.650 .2662+00 
7.655 .202-+00 7.660 .142E+00 7.665 .848E-01 7.670 .2942-01 7.675 -. 272E-31 
7.80 -. 878F-01 7.685 -. 153E+00 7.590 -. 222E+00 7.695 -. 289+00 7.700 -. 350E+00 
7.705 -. 403E+00 7.710 -. 445E+00 7.715 -. 480E+00 7.720 -. 511E+D0 7.725 -. 540E+20 
1.730 -67E+ 00 7. 735 -. 592E+00 7.740 -. 616+00 7.745 -. 639+00 7.750 -. 663E+30 
7.755 -. 690L+00 7.7,0 -. 717E+00 7.765 -. 7412+00 7.770 -. 757E+00 7.775 -. 759E+30 
7.780 -. 749E+00 7.735 -. 728E+ 00 7.790 -. 701E*00 7.795 -. 6 72+00 7.800 -. 644E+30 
7.805 -. f.21E+00 7.310 -,6042+00 7.815 -. 59uE+00 7.820 -. 597 +00 7.825 -. 605E+30 
7.830 -. 618E*00 7.835 -. 628E+0 7.e40 -. 629E+00 7.845 -. 617 #00 7.850 -. 5922+00 
7.855 -. 557L+00 7.860 -. 517E+00 7.865 -. 477E+00 7.870 -. 440 #00) 7.875 -. 406E+00 
7.880 -. 3782*00 7.535 -. 357+00 7.890 -. 343E+00 7.695 -. 334 +00 7.900 -. 326E+0 
7.905 -. 313E+30 7.910 -. 291+00 7.915 -. 257E+00 7.920 -. 215 +00 7.925 -. 169E+30 
7.930 -. 125 +30 . 7.935 -. 844E-01 7.940 -. 454E-01 7.945 -. 514 -0 7.950 .388E-31 
7.955 .863E- 1 7.960 . 136+00 7.965 .L842+00 7.970 . 231 +00 7.975 .278E+30 
7.980 . 327E + 0 7. 935 .376 E+D0 7.990 4 Z4E+00 7.995 .468 +00 8.000 .502E+30 
8.005 .525L+00 8.010 .538E00 8.015 . 543E+00 8.020 .542E+0) 8.025 .536E+00 

5.030 .525F+.)0 6.035 .507E00 8.eO' .484+0 .00 8.0q5 it5t, +0 d.050 .428E+30



8.180 -. 289E+30 8.185 -. 305E+00 8.190 -. 319E+00 8.195 -. 329E+00 8.200 -. 337E+00 
8.205 -. 341E+00 8.210 -. 344E+00 8.215 -. 344E+00 8.220 -. 345E+00 .8.225 -. 346E+00 
8.230 -. 347E+00 8.235 -. 349E+00 8.240 -. 3482+00 8.245 -. 342+00 8.250 -. 329E*30 
8.255 -. 310E+00 8. 260 -. 286E+00 8.265 -. 263E+00 8.270 -. 245000 8.275 -. 233E+0 
3. 280 -. 226 +00 8.285 -. 220E+30 8.290 -. 2104+00 8.295 -. 194E+0 8.300 -. 172E*30 
8.305 -. 147E+00 8.310 -. 123E+00 8.315 -. 101E+00 8.320 -. 823:-0L 8.325 -. 661E-3 I 
3.330 -. 514E-01 8.335 -. 385E-01 8.340 -. 239E-01 8.345 -. 245E-01 8.350 -. 259E-01 
8.355 -. 319E-01 8.360 -. 392E-01 8.3b5 -. 440E-01 8.370 -. 436E-01 8.375 -. 379E-31 
3.380 -. 295E-01 8.335 -. 224E-Ul 8.390 -. 203E-01 8.395 -. 248E-01 8.400 -. 347E-01 
3.405 -. 465E-01 8.410 -. 556E-01 8.415 -. 584E-01 8.420 -. 530-01 8.425 -. 396E-31 
3.430 -. 199E-01 8.435 .339E-02 8.440 .275E-01 8.445 .497E-0L 8.450 .678E-31 
8.455 .802E-01 8. A60 .856E-01 .8.465 .884E-01 8.479 . 883E-01 8.475 .896E-D1 
8.480 .950E-01 8.485 .105=+00 8.490 . 118+00. 8.495 . 131=+00 8.500 . 142E+00 
8.505 .150E i-00 8.510 .157z+00 8.515, .L64E+00 8.520 . 173=+00 8.525 .186E+00 
3.530 *199E+00 8.535 .2092+00 8.540 . 214E+00 8.545 .2122+00 8.550 .206=+0 
8.555 .199E+30 8.560 .191E+00 8.565 .183E+00 8.570 .175E+00 8.575 .166E+)O 
*3.580 .159E+00 8.535 .155E+00 8.590 .159E+00 8.595 .171E+00 8.600 .193E+00 

1.605 .218E+00 8.610 .242E+00 8.615 .251E+00 8.620 .270E+00 8.625 .272P+0 
8.630 .270C1'0 8.635 .2562+00 8.640 .2S4E+00 8.645 .267=+00 8.650 .275E+30 
8.655 .289E+00 8.660 .307E+00 8.6b5 .327E+00 8.670 .344E+00 8.675 .354E+30 
8.600 .353E+0 8.685 .340E+00 8.690 .319E+DO 8.695 .294E+00 8.700 .270E+0 
3.705 .251E+00 8.710 .239E+00 8.715 .232=+00 8.720 .227:+00 8.725 .224E+30 
8.730 .218E+00 8.735 .208c+00 8.740 .189:+00 8.745 .159E+00 8.750 .114E+30 
8.755 .549E-01L 8.760 -. 126E-U1 8.755 -. 3012-01 .8.770 -. 139=+00 8.775 -. 184E+00 
8.780 -. 214E+30 8.735 -. 236E+00 8.790 -. 256E+00 8.795 -. 280E+00 8.800 -. 314;030 
8.805 -. 356E+00 8.8t0 -. 406E+00 8.815 -. 41E+00 8.820 -. 520E+00 8.625 -. 581E+00 
8.830 -. b38C'00 8.835 -. 686E+00 8.840 -. 716E+00 8.845 -. 723E+00 8.850 -. 708E+30 
8.855 -. 674E +00 8.860 -. 633E+00 8.865 -. 592E+00 8.870 -. 559E+00 8.875 -. 536E+0 
8.880 -. 520E+-0 8.835 -. 506E+00 8.890 -. 490E+00 8.895 -. 459z+00 . 8.900 -. 443E+00 
3.905 -. 410E+00 8.910 -. 371E+00 8.915 -. 324E+00 8.920 -. 27.0"+00 . 8.925 .210E+00 
8.930 -. 146E+00 8.935 -. 834E-01 8.940 -. 2632-01 8.945 .227=-01 8.950 .630E-)1 
8.955 .9b01 -01 8.960 .125E+00 8.955 .154E+00 8.970 .1852+00 8.975 .220E+00 
8.980 .260E+00 8.935 .303E+00 8.990 .346E+00 8.995 .387E+00 9.000 .4262+00 
9.005 .461E+00 9.010 .494E+00 9.015 .525E+00 9.020 .554E+00 9.025 .581E+00 
9.030 .604E+00 9.035 .625E+00 9.040 .545-+00 9.045 .665E+00 9.050 .688E+0 
9.055 .714E+00 9.050 .740E+00 9.065 .761E+00 9.070 .775E+00 9.075 .778E+00 
9.080 .773E+00 9.085 .752E+00 9.090 .748E+00 9.095 . 734z+00 9.100 .717E+30 
9.105 .697L+00 . 9.11O .571E+00 9.115 .640+00 9.120 .605_+00 9.125 .570E+30 
9.130 .536E+00 9.135 .5012+00 9.140 .465E+00 9.145 .425E+00 9.150 .380E+00 
9.155 .332F+90 9.160 .2B2E.+00 9.155 .2322+00 9.170 .1822+00 9.175 .133E+30 
9. 160 .8182-0L 9. L85 . 304E-01 9.190 -. 196E-01 9.195 -. 654E-01 9.200 -. 105E+0 
9.205 -. 138E+00 9.2LO -. 154E+00 9.215 -. 185E+00 9.220 -. 201=+00 9.225 -. 213E+)0 
9.230 -. 221E+!o 9.235 -. 229E+00 9.240 -. 241E+00 9.245 -. 2512+00 9.250 -. 291E+30 
9.255 -. 330E+00 9.260 -. 3732+00 9.265 -. 414E+00 9.270 -. 447=*00 9.275 -. 472E+30 
9.230 -. 490E+30 9.285 -. 504P+00 9.290 -. 514E+00 9.295 -. 522E+00 9.300 -. 527E+00 
9.305 -. 530E+00 9.310 -. 535E40 9.315 -. 543E+00 9.320 -. 559:+00 9.325 -. 582+0 
9.330 -. 608E*00 9.335 -. 633E+00 9.340 -. 653E+00 9.345 -. 659+0) 9.350 -. 681E+00 
9.355 -. b92b+00 9.360 -. 7012+00 9.365 -. 709E+00 9.370 -. 713=+00 9.375 -. 711E+00 
9.380 -. 703E30 9.335 -. 689E+00 9.390 -. 670z+00 9.395 -. 643E+00 9.400 -. 607+00 
9.405 -. 560+00 9.4LO -. 5032+00 9.415 -. 4375+00 9.420 -. 356E+00 9.425 . -. 293E+30 
9.430 -. 220E+00 4. 435 -. 148E+00 . 9.440 -, L2-01 9.445 -. 2122-01 9.450 .282F-31 
9.455 .656L-01 9.460 .924E-01 9.465 .1135400 9.470 . 135E+00 9.475 .161E+00 
9.480 . 193E +30 9.465 .231E+00 9.490 . 2742+00 9.495 . 3212+00 9.500 .375E+30 
9.505 .4365+00 9.510 .503+00 9.515 .572E+30 9.520 .636+00 9.525 .689E0 
'.530 . 730E +00 9.535 .752E+00 9.54 . 7902+00 9.545 .8222+00 9.550 .856E+30 
9.555 .893 E +30 9.560 .929E+DO 9.555 .9 5 3+00 9.570 .994:+00 9.575 .102E+1 
9.530 .105 f01 9. 5 o 5 107E+01 9.590 . 107+01 9.595 . 105E+01 9.600 .101E+31 
9.605 .949E1o0 9.619 .876E+00 9.t15 .799E+00 9.620 .7272+00 9.625 .662E00 

.630 .603E+00 9.635 .549q+00 9.640 .502E+00 9.645 .4642+00 9.650 .435E+30 
9.655 .410E+00 9.600 4315+00 9. .3842+00 9.670 .3512+00 9.675 .328E+00 
9 d.6(0 . 2872+00 9.635 .242E+0 9.(.90 . L98E+00 9.095 .157E+00 9.700 E121E+00 
9.705 .R1E-11 9.71f .912E-01 9.715 .9425-02 9.720 -. 4212-01 9.725 -. 105E+00



9.830 -. 130F+01 9.835 -. 129E+01 9.840 -. 128E+01 9.845 -. 126E+01 9.850 -.123E+01 9.855 -. 121E+01 9.850 -. 117E+01 9.865 -. 13E+01 9.870 -.108E+DL 9.875 -. 103E+01 9.880 -. 970E+00 9.885 -. 914E+00 9.890 -. 863:+00 9.695 -. 8152+00 9.900 -.769E+20 9.905 -. 722E+00 9.9L0 -. 671E+00 9.915 -. 618E+00 9.920 -. 5632+00 9.925 -. 506E+30 9.930 -. 446E+00 9.935 -.3792+00 9.940 -. 3052+00 9.945 -. 2 25-+00 9.950 -. 145E+30 
9.955 -. 689E-01 9.950 .613E-03 9.965 .539-01 9.970 .124;+00 9.975 .183E+)0 
9.980 .24lE+JO 9.985 .298E+00 9.990 .352E+00 9.995 .404E+00 10.000 .456E+00 

10.005 .510E+00 

C



SPEC11RA FOR TIE PRECEDIAG TIME HISTORY WIL L RE 
CALCULATE-) AT THE FOLLO.'JING FREQ~UENCIES (IN CPS) 

.3000 .iojoU .7000 1.00)0 1.500) 1.7000 2. 0 03 2.50)0 3.0000 3.500) 

4.0000 4.500o 5.0000 5.5090 b.0000 6.5000 7.0000 7.5000 8.0000 9.000) 

10. 000 12.0090 15.0000 20.0000 2 5.0000 .30.0000 

C))



eFRE UUE NCY F1 FRIflO) 43SOLJTE PSEUDO T IlE AT 
(CPS) (SECS) ACCELERATIO1N VELOCITY IAXIMUNI 

.303 3. 333 .2973E+00 . 15 77E+ 00 .9065E+01 
.40D 2. 500 .5377E+00 . 164 3E+00 .1077E+02 C.7o2) 1.429 .9?42F+02) .2101E+00 .6315E+OL 

1.00D) 1.000 .7861F +00 .1251E+00 .5295E+01.0 
1.5 03 t)67 .5659E+01 .bOO'.E+UO .6325E+01 a 
I1.7 00 .588 .7485E+01 .7008E400 .7280E+01 
2 .00D .500) .9361E+01 .7847E+UO .9940E+01 
2.50D .400 .50BLE'-01 .3235E+00 *biBOE+01 
3. 001) .333 .34f56E+01 .1833E+00 .9105E+01 
3.500 .286 .27182+01 .12362.00 .5U65E+01 
4.001) .250 .2674E+01 .1064E+00 .7Z90E.01Z 

(44.50'J .222 Zqb60E+OL .GII1E+G0 .7100E+01V 
5.00) .200 .1977E+01 .6292E-01 .7055E+01 
5. 500.182 .18t63E+01 .5405E-01 .7750E+01 
6 : 00) .i,7 :210 LF+01 :5573E-01 .9370E+01 
6.50) .154 .2462E+01 .6028E-01 .95452401 
7.00U .143 .2z2202.0 .5048E-01 .9335E+01 
7.50) .133 .2162E+01 .4588E-1 .9920E+01 
F3. 001) .125 .1)45E + 01 .3670E-01 .9805E+01 
9.00) .111 .1742E+01 .30802-01 .6295E+01 0 1.00) .100 16 5 LE + 01 .2b27E-01 .6280E+01 0 r 

12.000 .083 .1652Ef01 .219 12E- 01 .7060E+01 
15.000 .067 .1661F+01 . 176 ?E- 01 i7095E+01 O20.002) .050 .13522+01 . 107b6E-0 1 .9315E+01 
25.000 .040 .L390E +0 1 .8849E-OZ .9 30 E +01 

C30.00) .033 .1331E+01 .70622-2)2 .9325E+01 

MA (I KMUM IARSOLUTE SPECTRAL ACCELERATION .9861E4-01 

AT FREQUENCY (CP'S) .Z0OOE*010



0 NORMALIZED PLUT OF RESPONSE SPCT ...  

DAMP 114G MAXI MUM AT PLOT eVAL-JF VALJE FREOUENCY SMO 

.20OOF-31 .980jLE +01 .2000E+Ut 10 

C NOJRMALIZED AiISOLUTE ACCELERATION.  
FREINCY 0.0 0.25 -0. 5 9.75 1.0. FRE)NCY 

CP S XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXiXXXXXXXXXXXXXXXXXXX P S 

K. 1 x 
1.500 x L. K 1.500 

K x 

x x 

3.500 K 1. K 3.500 

K I K 

x IKK 
f) 000 K I K 6.000 C? L x 

x I K 

9.000 K 1 9.000 
x KK0 

K L. K 
25. 000 X I X Z5.000 

CPS xxxxxxxxxxKxxxKXXKXXKXXXKXKXXxxxxKxxxxxKxxxxxxKKKxKKXXXKxKXKXXKxxxKKxxxxxXXXXXKXKXKXXxxxxxxx KKXXKKK K c;PS 0 FREJNCY 0.0 :. 25 0.5 - 0.75 1.0 FRE3NCY



13. 49. 05.*CLRESP, T7777, P3.  
13. 49. 05 . USE R,9 SIINOS I 
13. 49.05.CHARGI.,PROJWC,03100681355.  
13. 49.Ub . PROL OG ;Ppo P 1,,.  

C' ,PR0C1IFSOCD.  
13 .49.0 7. I LOADE P 587- .004, CP .068 RTId'LDER 01447Z./040000"040000 CM I TM 
13.49.07. IFE ,OT. EQ. TXDFL4SHIT.0 

13.q9.07.E NUIFpFLASHI 1.  
13 .4 9.07 . I FE, i T . ED. RCI) vA UL L IT.  

1.49.03. END CHGFTN 
13.49.08. 15600 MAXIMUM EXECUTION FL.  
13.49.08. (,.002 UP SECONDS EXECUTION TIME.0 
13 .49.08 . GlET, SYS BULL /LUN= EDSUPE k qNA.  
13. 49.05 *IFE , [LU SY) lULL, AS) ,iIUTIT.  
13. 49. 0U.*COPY, SY SBULL.  

C) 13.49.03.. EU! E1C OUNTIE RE D. I 13. 49. 08.ENUIF ,UU0111.  
13. 49. 09.*ENO!: v BULL! I .  

13.494.09.REYE'T.  
13. 49 .09. POU TEOU TP UT,0 C =P R t N CDVA X IUJ N=VAX FC =A 0DEF.  
13.49.09. ROUTE COMPLETE.  
13.4q9.09. PEW IND, INPUT.  
13.q9.0.COPYS6FINPUTvUUTPUT.  

0 13.49. 10. COPY COMPLETE.  
13. 49.10. REWIND, INPUT.  
13. 49.10. SK [PR, INPUT.  

C) 13.49. 10.PURGEvCLkEST9/NA.  
13.49. 1O.DEF [NE ,CLREST )/M=W.  
13.49. E0.ATTACI1,TAPE12=f.NRCSSIJ.  
13.49. 10.GETRESPEC/U'=IM'PLIa.  
13.49. 11.RE SPEC. o 
13.49.11.//LO FDER 5837 .005 CP .135 RT//LOAOER 014472/040000-D40000 CM 1. TM 

C)13. 49.12.*GET, ACCESSP/UrN=UiERL [H.  

13. 49. 12. SEGIN ,ACCESSPAC*CE SSP ,RSP8.  
13.49. 13.NOTE(CUDEX) k5P0 AiS 

) 13.49. 13.REWI.4OqCOUEX.  

13.49.13.ETACCESS/01=QAERL[1.I 
13.49. 14. ACCESSI.  
13.q9.14.//Ll-1DER 5157 .005 CP .06 RTI/LOADER 01447M/40000-040000 CM I TM 
13.49.1?. END ACCESS 
13.49.17. 37600 MAXIMUM EXECUTION FL.  
13.49. 17. 0.421 CP SECONDS EXECUTION TI.IE.  
13. 49. 17. RE VE'T.  
13 .4 9. 17 .A 8S([IN P U 0UIP U T iP L = 9 94910 
13.49.17.//LDAU)ER 537 .005 CP .108 RT//LflADER 01447f3/040000-D40000 CM I TM 
13.53.47. END kESPEC 
13. 53.47. 050400 F INAL EXECUT ION PL.  
13.53.47. 53.e'24 UP SECONDS EXECUTION TliE.  
13. 53.41. RE TORKN,A BS.  
13.53.47.REV~kT.  

0 13. 53.41. REWIWDTAPE94.  
13.53.47. COPY 3 FTAPE ,CL RE STU.  
13.53.47. E91 ENCOUNTE.REU.  
13. 53.4B.UEAD* O.o02KUNS.  

13. 53.43.IJElF, 6. 2<71.)NS .



2.0 METHODOLOGY 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 from the 
Zion Plant using the CQC method for modal response 
combinations. For this problem, the geometry and 
properties of the piping system are presented in a 
listing of the SAP4 input file (Appendix A)., The 
unit system used in the SAP4 listing was foot-pound
second and the vertical direction was designated by 
the y-axis.  

The seismic input was a 3% damped horizontal and a 3% 
damped vertical floor spectra at the top of the 
sacrificial shield. The same horizontal spectrum was 
used for the two horizontal directions. A detailed 
description of the model is contained in Appendix A, 
Problem II and a view of the piping system is shown 
i.n Figure II.1.  

Deliverables 

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

Results 

Impell has performed this task using the SUPERPIPE 
code with the following options removed to compare 
with the SAP4 model: a) pipe elbow flexibility and 
b) missing mass from high frequency modes (greater 
than 33 Hz). This approach was requested by NCT 
consultants per the attached ROC dated 4/8/85 to 
match assumptions believed to be equivalent to the 
SAP4 results. In addition, Impell has also run the 
test problem with these options at the request of SCE 
and the results are also provided.  

In summary, the following two cases were considered 
in the analysis of the piping system: 

Case 1 - Elbow flexibility was excluded 
- Missing mass effects from the high frequency 
modes were not considered (cut off frequency 
was 33 Hz).  

2-4



2.0 METHODOLOGY TEST PROBLEMS 

Case 2 - Elbow flexibility was included 
- Missing mass effect was considered (cutoff 
frequency was 33 Hz).  

For the SONGS-1 long term service effort, elbow 
flexibilities and missing mass effects will be used 
in production runs of piping analysis. Elbow 
flexibility is required by code for any piping 
analyses. In addition, the missing mass was treated 
in SUPERPIPE as a "pseudo-mode" to account for the 
aggregate effects of all the modes not calculated.  
The frequency of this additional mode is the cutoff 
frequency (usually 33 Hz) of the analysis and the 
"pseudo-mode" is added to the system's existing modes 
for a complete modal response.  

The solution of the eigenvalues shows that the 
frequencies of the piping system are affected by the 
consideration of elbow flexibilities. For this 
piping system the first frequency changed from 4.49 
Hz to 3.80 Hz when the elbow flexibilities were 
considered.  

The piping responses are also affected by the shift 
in the frequencies. For the two horizontal response 
spectrum analyses, the piping stresses of Case 2 are 
generally higher than those of Case 1. The piping 
stresses increased as much as 100%, particularly at 
elbow locations, and the same increases were observed 
in the support reactions. The increases in the 
response are caused by more modes being subjected to 
higher spectral accelerations. For the vertical 
response analysis, the piping stresses and support 
reactions are essentially the same for Case 1 and 
Case 2.  

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

Horiz. Vert. Mom.  
Freq. Mom. Reactions & Reaction 

Case 1 pg. 31 pg. 57-60 pg. 61-63 pg. 70-76 
pg. 83-86 pg. 87-89 

Case 2 pg. 31 pg. 57-60 pg. 61-63 pg. 70-76 
pg. 83-86 pg. 87-89 

2-5



2.0 METHODOLOGY TEST PROBLEMS 

Output Locations of Pipe Moment Resultants 

Pipe Pipe 
Element Node Element Node 

No. No.* No.* No. No.* No.* 

1 1 5 17 32 35 
2 3 6 18 33 36 
3 4 8 19 34 38 
4 6 9 20 36 39 
5 9 12 21 39 42 
6 11 15 22 42 45 
7 14 17 23 44 48 
8 15 18 24 47 50 
9 16 19 25 51 55 

10 17 21 26 54 57 
11 19 22 27 57 60 
12 20 23 28 60 25 
13 21 25 29 61 67 
14 22 26 30 62 68 
15 24 28 31 66 73 
16 28 32 

Table II.1 
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2.0 METHODOLOGY TEST PROBLEMS 
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Figure II.1 

RHR PIPING MODEL, PROBLEM II



IN(PELL* 

Record of Conversation 
File: 0310-068-1355 

CpMSSwatta 
MAManrique 
TTsai, NCT Engineer 
AAsfura 

X Telephone 0 Meeting C Other JYann, SCE 
GStawniczy, SCE 

To: T. Tsai From: A. Asfura 

Company: NCT Engineering Inc. Phone No.: 285-0471 Date: 4/8/85 

Subject: Test Problems for SONGS-1 LTS 

Summary of Conversation: 

In order to use consistent analysis parameters with the analyses 
performed by NCT Engineering, Tom and I agreed that the SUPERPIPE 
piping analyses of the NRC test problems will be performed as follows: 

a) without including factor to account for elbow flexibility effects.  

b) without including "missing mass" correction for modes higher than 
33 Hz.
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SYSTEM BULLETIN 

IMPELL WALNUT CREEK COMPUTER CENTER OPERATIONS HOURS (PACIFIC TIME! 

MONDAY AND FRIDAY 0600 TO 2130 
TUESDAY TO THURSDAY 0600 TO 2330 
SATURDAY AND SUNDAY 0700 TO 1700 
OPERATORS WILL NOT BE IN SITE AT ALL OTHER TIMES. EXTENDED OPERATOR OVEIAGE MAY BE ARRANGED BY 
CONTACTING 08 EARL AT (415) 943-4663/4666 

---------------------------------------------------------------------------------------------------------
THE CYBER SYSTEM WILL 8E UNAVAILABLE TO USERS AS FOLLOWS: 

MUNf)AY 2000 TO 2100 SYSTEM BAC(UP 
TUFSDAY 1930 TO 2300 MAINTENANCE f BAKUP 

Cl. WEONESDAY 2200 TO 2300 SYSTEM BACKUP 
THURSDAY 2200 TO 2300 SYSTEM BACKUP 
FRIDAY 2000 TO 2230 SYSTEM BACKUP f TESTING 
SATURDAY 1600 TO .1700 SYSTEM BACKUP 
S UNAY 1400 TO 1700 SYSTEM BACKUP 

-----------------------------------------------------------------------------------------------------------------------------------------
HOLI)AY HiOURS.  

MONUAY, MAY 27, 1935. NO OPERATORS ON SITE. SYSTEM AVAILABLE TO USERS.  
------------------------------------------------------------------------------------------------------------------------------
SPECIAL CYBER UPGRADE BLOCK TIME.  

TH CYBER dILL BE UNAVAILABLE FOR PRODUCTION USE THURS)AYS FROM 2000 IRS. TO 2400 IRS. BEGINNING 
APRIL 11,1985 THROUGH MAY 30 1985. COMPUTER SERVICES WILL BE TESTING NOS VERSION 2.3 .  
ANY USERS WISHING TO TEST THEIR CODES DURRING THIS PERIOD WILL NEE) TO CONTACT COMPUTER SERVICES 
AT (4151943-4666.  

GENERAL INFORMATION.  
DO NOT RELEASE MAGNETIC TAPES WHEN OPERATORS ARE NOT 0 SITE.  

-------------------------------------------------------------------------------------------------------------------------------
USER ADVISORY. MAGNETIC TAPE BACKUPS.  

MAGNETIC TAPES ARE SUSCEPTIBLE TO PHYSICAL DAIIAGE. BACKUP TAPES ARE RECOMMENDED WHENEVER THE INFOR
MATION ON THE TAPE WOULD BE EXPENSIVE OR TIME CONSUMING TO RECREATE . PLEASE NOTE THAT IMPELLCDC, 
A1N) UCC 00 NOT GIVE REFUNDS FOR JOBS NECESSARY Tl RECREATE A TAPE IF NO BACKUP EXISTS.  

()****+++++++++++++++++++++++++++++C 

AS PER THE MEMO DISTR.IBUTED TO DIVISIONS OVER A wEEK A40, 
THE ULJ OVERHEAD JO NJMilERS BEGINNING WITI U622 AND 0627 
WILL NOT HE VALID AFTrk 2/L5/A5. NEW NUM3ERS (aiGINNING 
WITi 0625334 OR 0623')09f) MUST iF RFUUESTEO. A CONSOLIDATEi) 
LIST OF OL) VERSUS SUGGESTED NEW NUMflERES WAS 0ISTRIBUTED T') 
EACH DIVISION TO EXPIIlTE THE REVIEW. TIESE CHANGES ARE 
BEING MA0E TO SUIT ACCOUNTING )FP'T. NUMBER CIANEES.  

* * * * **+++++ ++++++ ++++++++ 
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U IMPELL ZORPORATION U 
P PROGRAM SUPERPIPE P 
E DEV*VFR:17.2 DATE: 06/01/84 SYSTEM: IMPELL - NOS E 

R R 
P SJPERPIPE IS A COMPREHENSIVE COMPUTER PROGRAM FOR THE STRUCTURAL ANALYSIS AND P 
I C)IDE COMPLIANCE VERIFICATION OF PIPING SYSTEMS, WITH PARTICULAR EMPHASIS JN I 
P NUCLEAR POWER PIPING DESIGNED TO MEET THE REQUIREMENTS OF THE ASME BOILER AND P 
E PRESSURE VESSEL CIDE, SECTION III, FOR CLASS Lt 2 AND 3 NJCLEAR PIPINS SYSTEMS. E 
4 THE PROGRAM HAS THE FOLLOWING MAJOR FEATURES....  

(NS S 0 
U ** SPECIFICATION AND PLOT OF SYSTEM GEOMETRY. U 
P ** STATIC AND THERMAL LOAD ANALYSIS. P 
F 4* DETERMINATION OF DYNAMIC PROPERTIES. E 
R ++ RESPONSE SPECTRUM ANALYSIS. R 
P. * FORCE AND EARTHQUAKE TIME-HISTORY ANALYSIS. P 
I ** COUE COMPLIANCE CHECKS FOR ASME SECTION III. I 
P 44 PIPE BREAK LOCATION DETERMINATION. P 
F '* PIPE SUPPORT LOADS AND DISPLACEMENT SUMMARIES. E 

S ****44 *4*4***********++++++++++++++++++++++++++++++++++++++++++**************** 5 
U U 

P SUPERPIPE INCLUDES MANY USER DRIENTED OPTIONS SUCH AS... U 
c E 

R** COMPLETE PIPING ANALYSIS IN A SINGLE COMPUTER RUN OR R 
P IN DISCRETE PHASES OVER A PERIOD OF TIME. P 
I ** STORAGE OF DATA RESULTS 4AD RECALL FOR SU3SEQUENT USE. I 
P ** EXTENSIVE COURDINATE GENERATION CAPABILITY FOR MODEL GEOMETRY. P 
F * LARGE LIBRARY OF STANDARD MATERIAL PRJPERTIESPIPING CRISS SECTIONS, E 
4 AND FLEKIBILITY AND STRESS INTENSIFICATION FACTORS FOR COMPONENTS. * 
5 ** EXTENSIVE ERROR AND WARNING MESSAGES TO AID DATA CHECKING. S 
U ** MULTIPLE LOAD CASES FOR T-ERMAL EXPANSION AND STATIC ANALYSIS. U 
P 4* CAPARILITY TO EVALUATE STRESSES AND SUPPORT LOADS DUE T3 INTERNAL P 
F PRESSURE LOADINGS. E 
R 44 VARIUJS RESPONSE SPECTRJM ANALYSIS OPTIONS FOR MODAL AND DIRECTIO0AL R 
P COM3INATIONS AND MULTIPLE RESPONSE SPECTRA INPUT EXCITATION AT P 
I DIFFERENT SUPPORTS. I 
P 44 AUTOMATIC GENERATION OF MASS POINTS FOR DYNAMIC ANALYSIS TO OBTAIl P 
E THE DESIRED ACCURACY I DYNAMIC CHARACTERISTICS. u 

** OPTION TO ADD EXTRA DATA 3OINTS FOR CDDE COMPLIANCE CHECK5 41THOUT * 
S REANALYSIS.  
U OUTPUT IF RESJLTS IN A FORMAT APPROPRIATE TO STRESS REPORTS. U 
P I, 
E **++*+++++4+44+4++++++++++++4444+++++*4+*++4+**4++++++4+*++*+++*+++******************* E 
R 
P SUPERPIPE HAS 3EEN DEVFLOPED, DOCUMENTED I 
I AND VERIFIED FOR PRINCIPAL USE ON ANALYSES I 
p RELATING TO NUCLEAR SAFETY. P 

C) EF 

S S 
U SUPERPIPE IS A C3NTROLJlFD PROGRAM AVAILA3LE U C) P FOR USE EXCLUSIVELY THROUGH IMPELL CORP. P 
L FOR INFORMATION CONTACT....DIVISION MANAGEk F 
R ENGINILkING SERVICES DEVELOPMENT DIVISION. R 
P TELFPHONiE (4.041 4414-7840. p 

*SUP[:RP IPE* 4SUPE RPILPE*SiUPE RPI PF *5UPERPI PE-*SUJPf:RVI PF+SUPEzRPI PL*SUJPERP I PE*SUPERPI PE*SUPERPI PE 
I I 

0I



SUPERPIPE NEWS  

UPDATED: 06/12/84 

0 * ~**********4************,**************4*****oose a 

SUPERPIPE VERSION 17A 06/12/84 PROGRAM RELEASE * 
4, **++++*****************4********************* * 0. o 

SUPERPIPE VERSION 17A 06/12/84 IS RELEASED FOR PRODUCTIN USE.  % * THIS VERSION ADDS THE FULLOWING STRESS CHECKS TO THE PREVIOUS VERSION OF 
SUPERPIPE: 

* ASME/ANSI R31.1s331.39831.494NO B31.8 

. MITI CLASS 1,AND CLASS 3.4 

C)) 

4, 

a* 

C,*******************,++++++++++++++++++++++



LF cq*ju.Ig DfVLF 09f ]ITZOIt!I IlntLL - N55/'fU f-L 4 

.4IRCfRHR PIPING MOI)EL PR0fILEM II**4*ELbOW FLEX. AND MISS. MASS. INCLUDED*** 

JOB Nn - - - -

C"CLENTY y N 

C)*



10 C -' iairrr. InrtLL - NUN 85/04/10. 17.21.54.0 
NRCIRHR PIPING MODEL PROBLEM Il***ELBOW FLEX. AND MISS. MASS. INCLUDE)*** 

ECHO PRINT OF INPUT DATA 

COLJMN INPUT 
2 3 4 5 .6 7 8 CARD 1234567890123456789)123456799012301527345673367890123234573 612345678901234567890 SEQJE4CE 

*NRC/RHR PIPING MODEL PROBLEM ll***FLR04 FLEX. AND MISS. MASS. INCLUDED*** L 
NOFL 2 
EXEC DYNP SPEC 3 F T_ 4.C 
GEIM 2 1 - PIPING GEOMETRY- 5 RU41 -CLS- PIPING FROM NODE I TO NUDE 25- 6 

1 UIR -45.5- 579.- -257.- 7 
Ck 5 DIR- -46.5- 574.667-- -257r 8 6_ TNP TAN 9 

El- TIP 1.3 DIR- -46.5- 573.333--257.- 10 7 TNP T'AN 11 
14 DIR -4i.5- 573.333- -261.75- 12 9. TNP- TAN 13 

- TIP 1.0 - 01 . -46.5- 573.333- -266.75.- 14 LU -TNP TAN 15 L1-- DIR- -4 7.5- 572.333-- -256.75-- I 16 Le- TNP. TAN- 17 ,3- TIP- 1.0- DI R -48.- 571.833- -266.75- 1 B 13- TNP- AN- 19 
14 ODIR- - 48. 570.999-266. 7r- 20 
93 RFP- 0 1R- -47.- 570. 999- -265.75- 21 

DIR- - 48- 570.187- -266.7- 22 16- DIR- -48.0-- 569.5,- -266.75- 23 17- DIR- -48-- 568.812 -- 266.7%5- 24 
L-- 1DIR- -48.- 559.062 -266.75- 25 84-- RFP- UIR--47.- 559.0620- -267.15- 26 19- TNP TAt*- 27 E 4 TIP 1.0- DIR.- -48.- 557.25..- -266.75--- 28 20- TNI' TAN - 29 S21- DIR -46.b450- 557.25- -266.75- 30 22 -TNP TANt- 31 E5-TIP --1.0 - 11--39.5- 557.25- -266.7 5- 32 23- TNP- T A N- 33 E6- TIP- 1.0- 01R---38.5 557.25- -265.75- 34 
?4- TNP- TAN- 35 * 25- Rkp- UIR -38.5-- 553.75- -265.75- 36 

RU'42 -CLS2- RUN 2 PIPING FRIM NODE 77 TO 401E 63- 37 17 01R--8. 75- 555.25- -258.584.- 38 76- DIR -13.5D- 555.25- -258.5 8-- 39 1I-- DIR--LR.25- 555.25-, -258.584- 40



Vd Il* I rtLL - NU. 85/04/10. 17.2L.54.  
NRC/RHR PIPING MODEL PROBLEM II***ELBOW FLEX. AND MISS. MASS. INCLUDED*** 

ECHO PRINT OF INPUT DATA 

COLUMN INPUT 
1 2 3 4 5 6 7 8 CARD 123456789012345578901234567890123456789312345675901234567S9012345678901234557893 

SEQUENCE 

74- DIP'-23.000- 555.25- .- 258.584- 41 73- DIR-26.0833---555.25- -258.584-- 42 12- 01W-21.1667- 555.25- -258.584- 43 71- OfR-32.25- 555.25- -258. 58't- 44 
DIR -3.L 5- 555.25-- -258.584-- 45 

59 -TN11- TAN- 46 E7-- TIP- 1.5-- DIR -33.5 - 555.25- -258.584- 47 58-TNP- TAN 48 
1:8- TIP- 1.5- DIR'-38.5- 553.75- -260.084- 49 57- TNP- TAN- 50 15- BRP-- DUP,- 51 
26 DIr -38.5- 553.75- -270.5- 52 ?7-O DIP--38.5- 553.75- -276.2183- 53 ? 8 - )IR -38.5- 553.75- -281.9367-- 54 29 DIR --38.5- 553.75- -287.655-- 55 
30- DIR- -38.5- 553.75- -291.009-- S 
31- DI- -38.5L-- 553.75- -292. 8342- 57 32- DIR--38.5- 553.75-- -296.9737- 58 33- DIR- -38.5- 553.75- -301.1053- 59 34- DIR -38.5- 553.75- -305.2370- 60 35.- TNP - TAN- 61 E9-TIP -1.0- DIR- -38.5- 553.75- -307.029- 62 36- TNP - TAN- 63 EI(- TIP- L.5-... DIR- -33.5- 556.25- -307.029-- 64 37 -TNP-- TAN- 65 36 - DIR- -43.5,- 556.25- -307.329- 66 39 TNP -T TAN - 67 E1 1- TIP- 1.5- DIR- -46.25- 556.25- -307.329- 68 40-TNP- T J- 69 

1 -DIR-48. 75- 558.75- -307.029- 70 
42 ,TNP.- TAN_ 71 

EL2- TIP- 1.5- D[- -51.25 561.25- -307.329- 72 43 -TNP- TAN 73 
44- flwD -52e- 562.3130---307.7790- 74 
C5- TNP - TAN 75 E13- TIP- DIR-5Z.75 563.376- -308.529-- 76 
46- TNPl T AN- 7 - N-77 

C) '7- DIP- -52.750" 567.COr -308.529-- 78 lie - )IR- -52.750- 570.862 -308.-29'r 
- 79 

il-IP -52.750- 574.7230 -305. 5291- 80 

c) 
C)U 

O)



-,ue 'l.e1.D9 

NRC/RHR PIPING MODEL PROBLEM ll***ELBOW FLEX. AND MISS. MASS. INCLUDE)*** 

ECHO PRINT OF INPUT DATA 

COLJMN INPUT 
1 2 3 4 5 6 7 8 CARD 

123456789012345678901234567890123456789312345675901234567 901Z345678901Z34567890 SEQUE4CE 

50- TNP - TAN 81 
ELA - TIP 1.5- DI.R---52.75-- 580.084- -308.529-- 82 

51- TNP- TAN 83 
2- DIR- -52.75- 580.084- -311. 2- Zq4 

i3- 01R4--52.75.5-- 580.084-- -314.029- 85 
54- DIR- -5?.75- 580.084-- -317. J29- 8b 
55- DIR -- 52.75- 580.084- -320.0)29- 87 56,, DIR--52.75-- 580.084- -323.329-- 8 
57- TNP- TAN- 89 

E 15-TIP- 1.5 DIR--52.75-' 580.084- -325.529- 90 
58- TNP- TAN-- 91 
59- DIR -55.2641 580.084--3Z5.905,-- 92 
50 IR,--55.5001- 580.084--326.0902- 93 
51- 0IR -60.332 8- 580.084- -326.6628w 94 

2--- DIR -- 64.1654-580.04---327.2355-- 95 
* 53- DIR--1.993e 58D.064- -327.808.- 96 
* 1 -MND- DIR -- 55.2641- 582.084- -325.9052.- 97 

STRP- SAP4NIlk 12.75-- .4056- 9 
MASS,- 9.375.- 99 

BELB -SAP4NO11K 12.75- .4056- 100 
MASS,' 4.37V 101 

STRP 'SAP4102-< 8.6256- .3216- 102 
MASS-- 4.6561 103 BEZB SAP 4NO2 R 8.6256- .3216-- 104 
MASS -- 4.6567' 105 

VALV -SAPoNr)3,- 8.6256 .6444- 106 
MASS - 33.15-' lu 

VALV .AAP4NO4-' 12.75-- 2.6244-- 108 
M4SS --11. 833- 109 

STRP - SAP4N1'Oj 12.75.- 1.3116 110 
MASS-. 17.325- 111 BELB- SAP4U5- 12.75-- 1.311K' 112 
MASS,- 17.325- 113 

*VL3.P -VALVE OP - 12.75' 2.6244 114 
SA304-'SS-" 5515 B 115 

TE M P, 70,- 6 116 
_______ M j8z9 cl 117 

ALP 1t-4 )ii 
* CL2 S-'17500* L3 

41 ,STRP -SAP4NU1- SA304-SS' 5- 120 

Q)



ojr tKr IF t VLR4,[IJN 11.2, b/01/84; SYSTEM: 14PEIL - NdOS 85/04/10. 17.21.54.0 

NR&CfRHR PIPING MODEL PROBLEM I1***ELBOW FLEX. AN4D MISS. MASS. INCLUDED*** 

ECtiO PRINT OF INPUT DATA 

C OL J P.N INPUT 
1.23 45 6 7 a CARD) 

1234567890)123'.5573901234'56789Q1234567890123'.56789012345ss7390123456789o123.6789D SEVJEJCE 

42 -TRP -5AP4N0,A- 54304 S~? S 121 
Ail1-BLB- SAP4NO2~t-SA304 SS.. - 122 

A4i-SIRP- SAP4NZ - e) 1! 
Af]2--HELBl -SAP.NWR-- I:) 124.  

A5-STRP- SAP4NOZ- I3 125 8 
Ai 3 -- 1E L 3 - 5A P 4 N U 2- 13- L26 

46--STRP_ SAP4NO2,- 15~- 127 
47--VALV-SAP'.NO3-- SA304 SS - 17- 128 

Aft-STkP-SAP4NO2- 1 I- 19 
&9-1tELfl - AP4NO2IR- 201- 130 

A 10- T RV -- S AP qN02- 22- .131 
A1ll, EL8.5~AP4NU2ri-- 2 3-13 

AL2?-8118 0 24-- 133 
A A3- STP P-- 25-- 134 

IS TRP -SAP4NUI- SA304 SS- 69-- 135 
38L-IIELB- SAP4NOIB-SA304 53- 69- 136 
942- HELBIX-SAP4NOBR5-A3() S&-- 67- 137 K 

33-~STRP -SAP4NOI- 35- 138 
H it3 -BEL B - 36- 139 

H 4l 'i-UEL U.- 3 7-:- 140 
64. -ST RI' 39-- 141 

9 35 -OF L - 4 a 142 
S45-S T RP-- 42-- 143 8 

It 116~- FL l- 4 3-- 144 
3 f.-S Ip P-- 4145 

I37-- LL046,- 14'6 
3 7-T5R kP- 53- 147 

ItI8 131 L ii,- 51-- 148 
13 8 -S T P I- 5t 149 

t 49-P E L t-, 5 f!e 150 
Ilt9- V AL V,~- SAPqN04- SA304. SS.-- 6) 151 

It I80--ST RI'.- SAP4NO5-" SA304. S5- 6 r- 15? 
1) 1) VALYE OPERATOR- 153 

OP LIP-VLOP- VALVE OFl5A3'. S5- 5?- t31- 5 
Al -1 1 138-155 

L X- 1 -S4GL . 01E+12- x 156 

1l- 1- 5 GL- ~ .OiF+12- 158 
17 X- 7 7 -S IG L- .011,+ 1, - X. 159 

7 1Y- 7 -S 4GL- - .If t 2- Y' 160



0JrLKYIFt VtKIUN If .19 bfO/1; YSitM: IMPELL - NOS 3504/10. 17.21.5'.  

NRCfRHR PIPING MODEL PROUBLEM II***ELBOW FLEX. AND MISS. MASS. INCLUDED*** 

ECHU PRINT OF INPUT DATA 

COLJMN INPUT 
1 2 3 4. 5 .6 7 8 CARD 

12 345678901234 56789312345b7890123.45678901234567990123456789012345678901234557890 SE3JENCE 

77Z - 77 SNGL .0IEL2 : 161 
63X- 63-SNGL- .01F+12- X- 162 

- 63Y-- 63-SNGL- .OE+L2- Y- 163 
631 63-SNGL- .OIE+12- Z-- 16 

1I(1- 14SNwL- .OIEil-?- IN:L- 83- 165 
14Y- 14-S;L- .01E+12 Y- 166 

18 KI- 18 -SGL- .0LE*#1-2- INCL- 84 - L67 
21Y- 21-SNGE .01E+12 y 168 
29Y- 29-SNGL .OIE+12- Y- 169 
3JX- 30-5NL7 -01U+L 2- X- 170 
317- 31'SNGL- .01E*L2 17L 
47X- 47'--SN GL- .0 1E+ 11" 172 
474- 47,5NGL- .01E+12 173 
52Y- 52 -SNGL- .01E+12 174 
5.3X- 53 SNGL .OLE+12- 175 
53Z- 3 SNGL- .0I+12-, 176 
5 Y- 56 -5NL .OIF+LZ- Y- 177 
71Y 7L.,SNGL- .01L2 Y 178 

*711- 7 L- NG L- .01 E+1 I z 179 
(.~ 180 

DYF 33- PR'4? PMOo DYNAMIC PROPERTIES 181 
TEE 7b-7 .- 182 
ItOJRL F- G/N AT HORIZONTAL RESPONSE SPECTRA 3% OAMPING 183 

35.- .4225- 30.- .4225- 25- .4234- 20. . 4306 , 184 
15.- .4441- 12.- .4690- Lo.- .5- 4.: .5123- 185 
B.- .5516- 7.5- .6318- 7.0 .6958- 6.5- .86451- 186 

.- 1. 21 76<- 5.5, 1. 829k-' 5.0-- 1.6738- 4.5-- 1.7312- LB7 
'.. 2.5551- 3.71- 2.254o1-- 3.5- 2.0282- 3.0.- 1.0956- 188 

2.5 1.7319- 2.0- 1.1116- 1.5-' .6133- 1.0 .3032- 189 cl* 77 .2118- .4.L-8 - .0776 190 
*VERT/l F-GNAT VERTICAL RESPONSE SPECTRA- I )AMP[IMG 191 

35. .1698- 30.1- .i, 9 S 25. b .1b96- 2.- .1876- 192 
15. .268- 12.-- .34561 11.35- .3433- 10.- .2868- 193 
9.1 .267%- 1.0 .55 3-- 7.5- .2719- 7.0 .350-i- - 1.94 

6*5 .4091- 6.0- .5847.- 5.5- .93-95- 5.0 1.2145- 195 
1 .5 -- . ')12Z6,- 4 .0 .7080- 3. 5 .5964 -- 3.0 .4397- 196 
2.5 .4049- 2.0 .3561- 1.5 .2668-- 1.0 .1763 - 197 

* 7. .1321- .4 .0696- . .3 .0506- 198 
COOX -SMPL - MC0C ALLA- X RESPONSE - 199 
H UR Z-0 .0 

O



o Calul L 1.AI L.4* (3fULfO40 3T3I~1 rl; VlrLL - NUN 051u',,Iu.  

NRC/RHR PIPING MODEL PROBLEM II***ELB0d FLEX. AND MISS. MASS. INCLUDED*O* 

ECliO PRINT OF I1IPUT DATA 

COLUMN INPUT0 
123 5f 6 7 8 CARD 

I23'.5678Yfl)L23455789O123At5b789q31234567893)123A#5678901Z34567590123§5678901234557893 SEJtJENCE 

0 201 
CQCY-S-MPL - MCoC Y RESPONSE Z02 

VER.- 203 
u 20'.  

*CUZZ'SMPL miC~ Z RESPONSE 205 
AOR Z206 

0 207 

C 13 

C)



I tralr Lu i -e t Of VLorI)0j ar)It I: IIPELL - NUS 85/04/10. 17.ZI.54.  

NRC/RHR PIPING MODEL PROBLEM II***ELBOW FLEX. A4D MISS. MASS. INC.UDED*** 

DATA STORAGE INDICATURS 

DATA FILE = NnFL INO FILE) 

REMAINING INDICATORS IGNORID 

A4ALYSIS CONTROL INDICATORS 

DATA EXECUTION = EXEC (EXECUTION REQUIRED) 

ANALYSES TO BE EXECUTED 

DYNP (COMPUTE DYNAMIC PROPERTIES) 
SPEC IRESPUNSE SPECTRUM ANALYSIS) 

UNITS SPECIFICATION 

TEIPERATURE SCALE = (DEFAULT TO F I 
COORDINATE INPUT = FT 
COMPONENT OIMENSIONS = (DEFAULT TO [4 1 
DISPLACEMENTS, ETC. = (DEFAULT TO IN I 
SUPPORT, ETC. STIFFNESSES (DEFAULT TO L8IN ) 
FORCES AND MOMENTS = (DEFAULT TO LBIN I 
COMPONENT WTS, UNIF LOADS 1DEFAULT TO LBIN I 
STRESSES* MUOULI, PRESSURES = (DEFAULT TO LRIN I



SJPERPIPE VERSION 17.2, 610184; SYSTEM: IMPELL - NOS 85/04/10. 17.21.54.  

NRC/RHR PIPING MODEL PROBLEM II***ELBOW FLEX. AND MISS. MASS. INCLUDED*** 

GEOMETRY DATA CONTROL INFORMATION 

DATA NAME = GEOM 
DATA TITLE = PIPING GEOMETRY 

NO. OF PIPE RUNS = 2 
NO. OF MISC. MEMBER GROUPS = 1 

ASME CODE EDITION = IBLANK - DEFAULTS TO E-801 

COORDINATE CODE = (BLANK - N3 COORDINATE TRANSFORMATION) 

C 9 

O 

O)



sJraKrirI VF.,tJUN 1f.e, boU01P'4; SYSTEM: IMPELL - NOS 85/04/10. 17.21.54.  

NRC/RHR PIPING MODEL PROBLEM II***ELHOW FLEX. AND MISS. MASS. INC.UDE)*** 

CONTROL POINT COORDINATES, AS COMPUTEO AND STORED 

RUN POINT POINT GLOBAL COORDINATES 
NAME NAME TYPE x Y Z 

(FTI (FTI (FTi 

RUNL 
1 -46.500 579.000 -257.000 
5 -46.500 574.667 -257.000 
6 TNP -46.500 574.333 -257.000 

El TIP -46.500 573.333 -257.000 
7 TAP -46.500 573.333 -258.000 
8 -46.500 573.333 -251.750 
9 TNP -46.500 573.333 -265. 750 

U2 lIP -46.500 573.333 -266.750 
10 TNP -47.207 571.626 -266.750 
11 -47.500 572.333 -266.750 
12 TNP -47.107 572.126 -256.750 
E3 TIP -'48.000 571.833 -256.750 
13 TNP -48.000 571.419 -266.750 
14 -48.000 570.999 -266.750 
83 RFP -47.000 573.999 -255.750 
15 -48.000 570.187 -2b6.750 
16 -48.000 569.500 -256.750 
17 -48.000 568.812 -256.750 
18 -48.000 559.062 -266.750 
84 RFP -47.000 559.062 -257.750 
19 TNP -48.000 555.250 -266.750 
E4 TIP -48.000 557.250 -256.750 
S21 TNP -47.000 557.250 -266.750 
21 -46.645 557.250 -266.750 
22 T0JP -39.914 557.250 -266.750 
15 TIP -39..500 557.250 -266.750 
23 TNP -39.207 557.250 -266.457 
Eb TIP -38.500 557.250 -255.750 
24 TNP -38.500 556.250 -265. 750 
25 qRP -38.500 553.750 -265.750 

RUN2 77 -8.750 555.250 -258.584 
76 -13.500 555.250 -258.534 
75 -18.250 555.250 -258.584 
74 -23.000 555.250 -?58.534 
73 -26.033 555.250 -2,8.54 
72 -29.167 555.250 -258.534 
71 -32.250 555.250 -258.534 
70 -3b.500 555.250 -258.514 
69 TV1P -37.0oo 555.250 -?i8.534 0) F-7 TIP -38.500 555.250 -256.54A 
OH T4P -34.500 554.189 -259.645 
O 8 TIP -38.500 553.750 -250.004 

0 7 TAP -. 18.500 553.750 -250.705 

O)



S JrYKrrIt VLKI(lUN treds 6/01/84; SYSTEM: IMPELL - NOS 85/04/10. 17.21.54.  

NRC/RHR PIPING MODEL PROBLEM II***ELBOW FLEX. AND MISS. MASS. INCLUDED*** 

C3NTROL POINT COOR014ATES, AS COMPUTED AND STORED (CONTD.) 

RUN POINT POINT GLOBAL COORDINATES 
NAME NAME TYPE X Y 7 

(FT) (FTI (FT) 

RUN2 
I CONT).) 

25 9RP -33.500 553.750 -255. 751) 
28 -38.500 553.750 -270.500 
27 -38.500 553.750 -276.218 
28 -38.500 553.750 -291.937 
29 -38.500 553.750 -237.655 
30 -38.500 553.750 -231.009 
31 -38.500 553.750 -272.842 
32 -38.500 553.750 -216.974 
33 -39.500 553.750 -301.105 
34 -38.500 553.750 -305.237 
35 TMP -38.500 553.750 -306.029 
F9 TIP -38.500 553.750 -307.029 
36 TNP -38.500 554.750 -307.029 
to TIP -38.500 555.250 -307.029 
37 TNP -40.000 555.250 -307.029 
38 .- 43.500 555.250 -307.029 
39 IMP -45.629 555.250 -307. 029 

ELi TIP -46.250 555.250 -307.029 
40 TP -46.689 556.669 -337.029 
41 -48.750 555.750 -307.029 
'42 [NP -50.952 560.952 -307.029 

Z12 TIP -51.250 561.250 -307.029 
43 TNP -51.460 561.549 -307.239 
44 -52.000 562.313 -307.779 
95 TNP -52.440 562.937 -308.219 

E13 TIP -52.750 563.376 -308.529 
46 T4P -52.750 563.996 -308.529 
47 -52.750 567.001 -308.529 
48 -52.750 570.862 -38.529 
1.9 -52.750 574.723 -308.529 
50 TNP -52.750 575.584 -308.529 

E14 TIP -52.750 580.384 -308.529 
51 TNP -52.750 580.084 -310.029 
52 -52.750 580.D84 -311.029 
53 -52. 750 580.084 -314.029 
54 -52.750 580.084 -317.029 
!5 -52.750 580.084 -320.029 
56 -52.75J 5fl0.0Q4 -323..9 
57 TN8 -52.750 580.084 -324.237 

Z15 TIP -52.750 580.084 -325.529 
58 TAP -54.028 580.084 -325. 720 
59 -55.264 580.08'. -325.)05 
60 -56.500 580.084 -326. 09u 

C) 61 -60.133 580.08'4 -326.663 
62 -64. 155 580.184 -327. 2 30 
63 -!37.99 8 580.084 -327. 108



-- SJPZ-RPIPE- VERSION 17.2, -5/01f84-; SYS-TElA: I-4PELL - 'loS 85/04/10. 17.21.54.  

NiRC/RHR PIPING MODEL PROBLEM II***ELBOW FLEX. AN4D MISS. MASS. INCLUDED*** 

C3NrROL POINT COORDINATES, AS COMPUTED AND STORED (CaNT).) 

RU~4 POINT POINT GLOBAL COORDINATES 
NAME NAME: TYPE X Y 0 

(FT) UTI (F TI 

41sc.  

00SMAD) -55.264 582.084 -325.905



SJPERPIPE VERSION 11.-2, 6701784-; -SYSTEM: IMPELL - NOS 65/04/10. 17.21.54.  

4RC/RHR PIPING MODEL PROBLEM II***ELBOW FLEX. AND MISS. MASS. INCLUDED*** 

COMPONENT PROPERTIES I3 
LENGTH UNIT = IN , WEIGHT UNIT =LHIIN JR LB 

COMP -SECTION SEAM CARO ITEM ITEM I I M ITEM ITEM ITEI ~ 
TYPF NAMEF TYPE TYPE 1. 2 34 5 6 *ITEM LIST 

ST RP SAP4N-'I 
NAME 12 .750 ft06 0.000 0 .000D D59TS*DKtTK 

NME 12.750 .406 12 .7 0 .406 JSgTSiDKTK 
Xi)[M** 0.000 .355 0.030 U)[FITTMvA 
MASS 9.375 0.000 0.030 0.000 0.000 UiCUWFsUW19MAXFoMAXD 
MASS** 9.375 0.000 0.000 30.000 85.265 tjWC9UWFtUWI,MAXF,'IAXD 

BL AqURNAME 12.750 .406 0.000 0.000 0.000 0.000 DSTSOKTK9RION9DN 
NfAME"* 1Z. 750 .40b 12.750 .406 0.000 0.003 DSTSDKtTKtRID4,0N 
XDIM** 0.000 .355 0.000 03 IFITqrM, A 
MASS 9.375 0.000 0.000 0.000 0.000 UWCUWFUW19MAXFMAXD 
MA SS4, 9.375 0.300 0.030 30.000 85.265 U4CUadFUWdIMAXF*MAXD 

STRP SAP4I1J2 
NAME 8.626 .322 0.000 0.003 DSTS9DK9TK 
NAME** 8.626 .322 8.626 .322 DSoTS,0D(,TK 
XDIM** 0.000 .1, 0.030 0IF/TTM9A 
MASS 4.657 0.000 0.000 0.000 0.000 U4C9UWFoUW19MAXFMAXD 
MA SS* o 4.657 0.300 0.000 30.000 71.1L96 UCUWFoUW19MAXF94AXO 

gBELq SAP4NJ2B 
NAME 8.626 .322 0.000 0.003 0.000 0.000 D5,TSDKTKPRION99N 
NAME** 8.626 . 322 8.626 .322 0.000 0.003 D5,TSDoI(TKR/D493N 

j M* 0.000 .281 0.000 03 IF/TTM, A 
MASS 4.657 0.000 0.000 0.000 0.000 U4CUWFtUW19MAXFoMAXD 
MASS" A 4.65 7 0.000 0.000 30.003 71.196 u4C9UWFtUWItMAXF94AXD 

VAYS~N3NAME 8. (26f .644 0.010 0.000 0.000 0.000 DSoTS*D~sTKvOPoTP 
NA ME* 0 t.bb .644 H. 626 h644 7.337 .64§ )SvtSoOK9TK90P#TP 
MASS 33.150 0. 00 0.000 U4cqUWFqUW I 

VALV SAP4NU4 
NAME 12. 750 2.624. 0.100 0.003 0.000 3. 000 DSgTSgD~gTKgDPoTP 
NAME** [2. 750 2.624 12.750 2.624 7.501 2.624 )59TS,0tTKDPTP 
MASS 101.333 0.0()o0 00)0 J4CUWFU)WI 

STRP 5AP4NJ5 

NA ME 12 .750 1. 312 0. 010 0.003 05,TS91OKTK 
NA ME* 4 1?. 7 50 1. 312 12. 750 1 .31~ 35SD'(,TK 
x!)I.9** 0.000 1 .14 b 0. 000 i) IF/I, TM, A 
M8NS 17. 325 0. Oc0 0.030 0.000 0.000 JWC,UWFUwI.MAXF94AXD 
MA SS** 17.11 0.00)0' 0.090 30.00) 92 .895 U4CoUWFvUWI.MAXFmaxo



--- SJPERPIPE VERSION 17.2, 6/01184;-SYSTE: IMPELL--- NOS 85/04/10. L7-21.54-1)t.; ' 

NRC/RHR PIPING M0 )EL PROBLEM II***ELBOW FLEK. AND MISS. MASS. INCLUiDF)** 

C3MPONENT PROPERTIES (CONTD.) 

LENGTO UNIT = IN , WEIGHT UNIT =LB/IN OR LB 

CUMP SECTION SEAM CARD ITEM ITEM ITEM I TE . ITEM ITe4 
TYPE NAME TYPE TYPE 1 2 3 45 6 ITEM LIST 

BELB SAPiN05 
NAME 12.750 1.312 0.0)0 0.00) 0.000 3.003 OSgtSDKTKR/D.LJN 
NAME** IZ. 750 1.312 12.750 1.31? 0.000 3.003 DSTS9DKvTKvlR/ONDNN 
X)IM*# 0.000 I.IAB 0.000 DJ)IF/TPTMoA 
MASS 17. 325 ..00 0.000 0.000 0.000 UuICvUeFoUN1MAXF9MAX0 
MASS** 17.3Z5 0.000 0.000 30.00)3 92.895 U4C9UWFtUW19MAXF94AXD 

VLOP VALVE UP 
NAiME .128E+02 Z262E. 0 1 0U ,TK



o 1mrir VtI~)IU 11.40, tD(Ulfji ).T~litM InPI:LL - NUS 05/04/10. 11.Z1.5fl* 

NRCfRHR PIPING MODnEL PROBLEM II***E180W FLEX. AND MISS. MASS. INCL-UDE)** 

0 MATERIAL PROPERTIES, AS STORED 

TEMP SCALE = F, MODULUS AND) STRESS UNITS =LB/SO.IN 

MATERIAL DATA ITEM ITEM ITEM ITEM ITEM ITEM IHEM ITEM 
NAME TYPE 1 2 3 A5 6 78 

S4304 SS T.EP7.NLJNSTA4IDAR0 MATER 

YMOD 28298600.  
ALP41 .300F+UO 

CL2S 17500.00 

NCYC** .100E+02 .200E+02 .500E.02 *100E+03 .2OOE.03 .500E.33 .103EI-0A 200E+04 
FTiS#4 550000.00 470U00.00 317000.00 240000.00, 185000.00 136000.00 L09000.00 89000.00 

NCYC** .500E+04 .100E+05 Z200Uf05 .500E+05 .100E+06 .200E+0b *500EG0b .IOOE+07 
FTGSO* 70000.00 59000.00 51000.00 425040.00 37500.00 33000.30 26500.00 2b000.U0 

r-ATG. PARAM. 4 1.70, N .30 (DEFAULT) C4 1.3 (DEFAULT) 

C.  

Ci 

C)



O NRC/RHR PIPING MODEL PROBLEM II***ELROW FLEX. AND MISS. MASS. INCLUDED*1* 

MISCELLANEOUS MEMBERS, GROUP NO. 1 (MISC) VALVE OPERATOR 

ME M COMP SECTION MATERIAL NODE NODE POI4T LENGTH POINT P0INT END RELEASE CODES NAME TYPE NAME NAME I J K (FT) L M --- [-------

UPI VLOP VALVE OP SA304 55 59 81 2.00 

O 

(7O.



-... ... ... . ,..,.,...,.,.a.r. - muU/UifU. 1/oZL.>9.  

NRC/RHR PIPING MODEL PROBLEM ll***ELROW FLEX. AND MISS. MASS. INCLUDED*** 

COMPONENT ALIGNMENT SUMMARY, PIPE RUN NO. I RUN NAME = RUNI 

SEGM SEGI UCP DCP CUMP COMP SECTION MATERIAL BRANCH SEGM COMP EXTRA CURVE CURVE NO. TYPE LIST TYPE NAME TYPE NAME NAME ANGLE LENGT4 LENGT4 MASSES RADIUS ANGLE 
IDEG) (FTI (FTI (FTi (DEGI 

1 STRY 4.67 

.At STRP 54P4NO1 SA304 SS 4.)3 3oi 

A2 STRP SAP4NO2 SA304 SS .33 3 
2 CURV b TNP PS1.57 1.00 90.00 

ABI RELO SAP4NU2 SA304 SS 1.57 3 
3 STRF 7 TNP 7.75 

A4 STRP SAP4NO2 5A304 SS 3.75 3 
8 

A4 STRP SAP4NO2 SA304 SS 4.00 
4 CURV 9 TNP 1.57 1.00 90.00 

4b2 BELB SAP4NO23 SA304 SS 1.57 3 
5 STRY i0 TNP .71 

A5 STRP SAP4NOZ SA304 SS .41 3 
11 

6 CURV 12 t A5 STRP SAP4NOZ SA304 SS .29 1 
6 CR 2 OP.79 1.00 45.00 

A3 RELB SP4NOZB 5A304 SS .79 3 
7 STRY 13 TNP 13.17 

A6 STRP SAPANO2 SA304 SS ,4z 
14 

A6 STRP SAP4N02 5A304 SS .81 3 
15 

A7 VALV SAP4NO3 SA304 SS .69 3 
16 

.lA7 VALW SAP4NO3 SA304 55 .69 0 
17 

A8 STRP SP4NO2 SA304 55 9.75 1 

A8 STRP SAP4NU2 SA304 55 .SL 3 8 CURV 19 TNP 1.57 1.00 90.00 
A9 BELR SAP4NO29 SA304 SS 1.57 3 

9 STRY 20 TNP 7.09 
A10 STRP SAP4NO2 SA304 SS .36 3 

21 ( 
410 STRP SAP4NO2 SA304 SS 6.73 L 10) CURV 22 TNP .79 1.00 45.00



o )Jrt:Krlrt VLK5~1UN if.Zo f/O1/81; SYSTEI: IMPELL - NOS 85/04/~10. 17.Z1.54.  
NRC/RHR PIPING MODEL PROBLEM 1I***ELBOW FLEX. AND MISS. MASS. INC.UDES*** 

COMPONENT ALIGNMENT SUMMARY, PIPE RUN NO. I (CONTJ. I RUN NMlE = RJN1 

SEGI SEG4 DCP JCP CUMP COMP SECTION MATERIAL BRA4CH SEGM OMP EXTRA CURVE CuRv= NO. TYPE- LIST TYPE NAME TYPE NAME NAME ANGLE LENG%I L=NGTA1 MASSES RADIUS ANGLE e DE=G) (FT) (FT1 (FT) (DE=G1 

Ii CURV 23 FNP Al E3 SPN2 AU S1.57 .9 a1.00 90.00 A12 REIN SAP4NO23 SA304. SS1.7 12 STRF ?'. TNP 2.53 

25 a', ~ 413 STRP SAP'.NO2 SA30)£ SS 900 2.50 a 

C' CIMPONEA4T ALIGNMENT SUMMARY, PIPE RUN NO. 2 RUN NAME = RUNZ 

SEG4 SEG4 OCP DCP COMP CoMP SECTION MATERIAL BRANCH SFGM :04P EXTRA CURVE CURVE NO. TYPE LIST TYPE NAME TYPE NAME NAME ANGLE LF NGT. L=ENGT4 MASSES RADIUS ANGLE 
(DE-G) (FT) (FF3 (FT) LOEGI 

1 STRf 77 28.Z 

76IP STRP SAP NOI A30 41 SS 41.75 3 
75 

131 STRP SAP£1NOI SA3041 SS 3.03 3 

81 STRP SAP4NOl SA3041 SS 3.013 3 
72 

fi1 STRP SkP'.NDI SA304 SS 3.05 0 ~ 
BI STRP SAP£1NOI SA30. SS 4. ?5 a 

k 70I STRP SAP£1NOI SA3041 SS .50 
2 CURV 69 TNP 2.3b 1.50 90.00 

3 CURV 66 TNIP 1 EN A'NOS 5A018 23 1.50 4.5.00 
B0 A? fELB SAP£1NO13 SA301 3S 1.1it 0 

£1 Sr~R 67 TNR 4.5.323 

25 3lpp o .1 STRP SAP4NOI SA30'. SS 4.75 a 
26 

27 3 STIRP SAP4NOI SA304. SS 5.72 3



" ' en. irirtLL - NU) 85/04/10. 17.21.54.  

NRC/RiR P[PING, MODEL PR38LEM II***ELB3W FLEX. AND MISS. MASS. INCLU3E)*** 

CJMPONEN4T ALIGNMENT SUMMARY, PIPF RUN NU. Z (CONTD.) RUN NAME = RUN2 

SEGI SEGI 0CP DCP CoP COMP SECTION MATERIAL BRANCH SEGM COMP EXTRA CURVE CURVE NO. TYPE LIST TYPE NAME TYPE NAME NAME ANGLE LENGT-4 LENGTH MASSES RADIUS ANGLE 
( EGI (FT) (FT) (FT) IDEG1 

6(3 STRP SAPANDI SA304 SS 5.72 3 

113 STRP SAPqNOl SA304 SS 5.72 3 
29 

. 83 STRP S&P4NOI SA304 SS 3.35 2 

83 STRP SAP4NOl SA304 55 1.83 3 
31 

H 3 STRP SAP4NQI SA304 SS 4.13 3 
32 

83 STRP SAP9NO1 SA304 SS 4.13 2 
33 

ff3 STRP SAP4NOI SA304 SS 4.13 3 

83 STRP SAP4NO1 SA304 SS .7910 5 CURV 35 TNP 1.57 1.00 90.00 
363 HEL3 S4P4NO13 SA304 55 1.57 3 6 CURl 35 TNP 2.35 1.50 90.00 
384 REL8 SAP4NO13 SA304 SS 2.35 a 7 STRT 37 TNP 5.63 

84 STRP SAP4NO1 SA304 SS 3.50 5 38 
84 STRP s4PANo1 SA304 SS 2.13 2 

8 CR 9 NP1.10 1.50 45.00 
385 BEL9 S4P4N013 SA304 SS 1.13 3 9 STRT 4r) TNP 6.03 

i 85 STRP S AP itN 01 SA304 SS 2.91 1 

P5 STRP SAP4NO1 SA304 SS 3.11 3 10 CURV 4? TNP .82 1.50 31.38 
386 REL4 SAP4N013 SA304 SS .82 3 11 STRT 43 TNP 1.95 
83 STRP SAP4NO1 SA304 SS 1.013 

44 
1f6 STRP 54P4NU1 SA304 SS .88 .2 G 12 CURl 45 TrP 1.13 1.50 44.94 

187 BEL4 54P4N013 54304 35 1.1 2 
0 13 STRr 5 TNf 14.59



)'=uv, i =iZn. anr.LL - NU) u5Io.Ie, 17.21.54.  

NRC/RHR PIPING MUDEL PROBLEM II***ELBJW FLEX. AND MISS. MASS. INCLUDED*O* 

COMPONENT ALIGNMENT SUMIARY, PIPE RUN NO. 2 (CONTD.) RUN NA4E = RUN, 

SEGM SEGI DCP JC' COMP COMP SECTION MATERIAL BRANCH SEGM COMP EXTRA CURVE CURVE 
NO. TYPE LIST TYPE NAME TYPE NAME NAME ANGLE LENGTI LENGTI MASSES RADIUS ANGLE 

(4 (DEG) (FTI (FYI (FT) I0EG) 

87 STRP SAP4NOI SA304 SS 3.00 3 
4 V.7 STRP 54PiNO1 SA304 55 3.86 3 
48 

49 U7 STRP SAP4NO SA304 SS 3.36 3 

Iti LUY a rN 8B7 STRP 54P4N01 SA304 SS Z.5 3.86 3 15 0O 14 CURY 5> TNP:: 2:35 261.50 90.00 R88 RELP SAP4NOI SA304 SS Z 36. 3 
. 15 STRT 51 TNP 14.21 .  

P8 STRP SAP4NO1 5A304 SS 1.00 3 
52 

98 STRP SAP4NOI SA304 SS 3.00 3 
53 

R8 STRP SAP4NDI SA304 SS 3.00 

88 STRP SAP4N1 SA304 SS 3.00 3 

67 STRP SAP4ND1 SA304 SS 3.03 3 

B9 L STRP S&P4NO1 SA304 SS 1.25 3 
L 69 CURA 57 TNP 2.13 1.50 81.50 

99 BEL SAP4NU15 SA304 SS 2.13 3 
17 STRY So TNP 14i.13 

B9A VAL SAP4N04 SA304i SS 1.25 3 
54 

1189A VALV SAP4NO4 SA304 S5 1.25 
60 

310 STRP SAP4N05 SA304 SS 3.683 
6L 

R10 STRP SAP4NO5 SA304 SS 3.83 3 
62 

810 STRP SAP4N05 5A304 SS 3.38 3 
63



A I tr.)IUi Lf.Zt DIVLIr5Q; NY~fEll: IMPELL - NOS 85/04/10. 1.7.21.54.  

4RCIRHR PIPING MODEL PROBLEM I1**OELBOW FLEX. AND MISS. MASS. INCLUDED*** 

LU"P.ED 4EIGHTS ILB) 

NAME LOCN. WEIGHT 

wi. 81 1018.O0D 

C))



-s! I uqfiLu. L . i 

NRCIRHR PIPING MODEL PRORLEM II***ELBDW FLEX. AND MISS. MASS. INC;.UOED** 

SJPPORT LICATIONS ANI) PROPERTIES 

SUPP SUPP SUPP PARTI: IPA1-ION COES T RANSLATEJNAL RnTATIONkL EFFECTIVE ANCHJR DIRN POINT POIN.4T 
NAMiE LOCN TYPE THRM GRAY STAT DY4 STIFFNESS .STIFFNESS WEIGHT CJDE CODE J K 

iK I SNGL T G 5 0 .10000El. ZERO 0.000 K 

it I SNGL T G S n .IOOOOF.>li ZERO 0.000 Y 

It 7I SNGL T G S 0 lOOOf'1i ZERO 0.000 L 

77X 71 SNGL T G S 0 .I00OOE.1 ZERO 0.000V 

77Y 77 SNGL T G S 0 .10000EtlI ZERO O .000 Z 

731 73 SNGL T G 5 0 .100001+11 ZERO 0.000X 

b3X 63 SNGL T G S 0 .IOOODEuiI. ZEFRO) 0.000 I' 

631 63 SNGL T G 5 0 .1OOOOEIll ZERO. 0.000 Y 

64~ 3 6 SNGL T G 5 0 *IOOOEF~l. ZERO 0.000 INZ 8 

14XI 14~ SNGL I G S 0 .IOOOE+1tl ZERO 0.000 INL 8 

14Y 14X SNGL r c S 0 lOOOO0E*Il ZERO 0.000 INL ' 

lixt 1 SNGL T G s 0 I1OOOOE~ll ZERO 0.000 INL 8 

791' 21 SNGL T G S 0 .10OOEILl ZERO 0.000 1' 

29Y 39 SNGL T G 5 D .1O000E1Il ZERO 0.000 K 

31X 3) SNGL *T G S 0 *lOOOOFeiI ZERO 0.000 X 
311 3Li SNGL T G S 0 *10000E+iL ZERO 0.000 K 

C'47X I. SNGL T G 3 D .10OOE*LL Z FRO 0.000 X 

471 57 *SNGL T G s D I *OOOF + 1 L ZERO 0.000 1 

53K 53 SNGL T G s 0i .1000OE.11 ZERO 0.000 K 

53X 53 SNGL T G S D . IOCDDE+I1 ZERO 0.000 .  

o531 53 SNCL T G S 0 *IDI 0F+i E RU 0. 000 t 

111' 71 SNGL r s; n .10000[+11 ZEVO 0.000 y 

O71t 71 SNGL s1 D .100O3fli 11: MI 0.000 

C-)



V) 3UUl e u t r o DTHEM: IMPELL - NOS 85/04/1O. 17.21.54.  

NRC/RHR PIPING MODEL PROBLEM II***ELBOW F.EX. AND MISS. MASS. INCLUDED*** 

OJTPUT POINT SPLCIFICATION 

NO OUTPUT POINT SPECIFICATION 

PROPERTIES AT STRFSS OUTPUT P1I4TS 

SIP 0CP COMP COMP SE:TION OUTSIJE WALL SOP DCP COMP COIP SECTION JUTSIDE WALL NJ. NAME NAME TYPE NAME DIAM TICKNS S[F 10. 4AME NAME TYPE NAME DIAM THCKNS SIF 
INI IN) (IN3 (IN) 

RJN NAME = RUIL 

1 1 At STRP SAPANOL 12.750 .406 1.00 2L 5 Al STRP SAP4NJ1 12.750 .406 1.10 
2R 5 A2 STRP SAP4NO2 8.626 .322 1.00 3L 6 A2 STRP SAP4N32 8.626 .322 1.10 
3R 6 AR1 BELi SAPANUZB 8.626 .322 2.44 4L 7 AB1 BELB SAP4NUZ 8.626 .322 2.44 0l 4R 7 AA STRP SNP4NUI2 8.626 .322 1.00 5 8 A. STRP SAP4NJ2 8.626 .322 1.30 
bL 9 A. STRP SAP4NC2 -8.626 .322 1.00 6R 9 AB2 3ELB SAP4N028 8.626 .322 2.44 
7L 10 ABZ 4ELS SAP4NO28 8.626 .322 2.44 7R 10 AS STRP SAP4NJ2 8.626 .322 1.30 
8 11 AS STRP SAPANOZ 8.626 .322 1.00 9L 12 A5 STRP SAP4NO2 8.626 .322 1.10 
9R 12 AB3 BEL3 SAP4NU28 8.626 .322 2.44 10L 13 AB3 BE B SAP4N32B 8.626 .322 2.44 

1OR 13 Ab STRP SAP4NU2 8.626 .322 1.00 11 14 A6 STRP SAP9N92 8.626 .322 1.30 
12L 15 A6 STRP SAPANO2 8.626 .322 1.00 12R 15 A7 VALV SAP4N93 N/A 
13 lb A7 VALY SAPANO3 N/A 11L 17 A7 VALV SAP4ND3 NIA 1ItR 17 A8 STRP SAP4NO2 8.626 .322 1.00 15 18 A8 STRP SAP4ND2 8.626 .322 1.30 bL 19 A8 STRP SAPANO2 8.626 .322 1.00 16R 19 A9 BELB SAP4NO2B 8.626 .322 2.44 
17L 20 A9 BEL3 SAP4NO2O 8.626 .322 2.44 17R 20 A10 STRP SAP4N)2 8.626 .322 1.30 
18 21 AIO STRP SAPAN02 8.626 .322 1.00 19L 22 ALO STRP SAP4N)2 8.626 .322 1.30 19R 22 All REL. SAP4Nl2 8.626 .322 2.44 20 23 All 3ELB SAP4NJ2B 8.626 .322 2.44 
21L 24 A12 RELd SAPAN028 8.626 .322 2.44 21R 2'A A13 STRP SAP4ND2 8.626 .322 1.30 
22 25 A13 STRP SAP4NO2 8.626 .322 1.00 

RJN NAME = RUj2 

023 77 81 STRP SAPANOL 12.750 - .406 1.00 24 76 81 srRP S4PAN31 12.750 .406 1.30 
25 75 81 STRP SAPNU1 11.750 .405 1.00 26 74. 81 STRP SAP4N 1 12.750 .406 1.30 
27 73 81 STRP SAPANOL 12.750 .406 1.00 28 72 81 STRP SAP4NJI 12.750 .406 1.30 ? 71 81 STRP SAPA401 12.750 .406 1.00 30 70 81L STRP SAP4NO 12.750 .406 1.30 
31L 69 B I STRP SAPANOL 12.750 .405 1.00 31R 69 881 BELB SAP4N318 12.750 .406 2.71 
32 68 BL (EL) SAP4NOIB 12.750 .406 2.71 33L 67 ,B2 BELR SAP4NJ18 12.750 .406 2.71 
33R 67 B3 STRP SAP4NOL 12.750 .405 1.00 34 25 83 STRP SAP4NUI 12.750 .406 1.30 35 2b .B3 S TP SAP4NOL 12.750 .40b L.00 36 27 83 ST P SAP4NDI 12.750 .406 1.30 
37 25 83 STRP SAP4N01 12.750 .405 1.00 38 29 83 STRP SAP4ND1 12.750 .406 1.30 
39 30 B3 STRP S APAN). 12.750 .406 1.00 40 31 83 STRP SAP4NJI 12.750 .406 1.30 
41 32 83 STRP SAP4NJol 12.750 .405 1.0 42 33 83 STRP SAP4NJ1 12.750 .406 1.30 
43 34 P3 S ERP SAP4N1 12.750 .406 1.00 441L 35 83 STRP SAP4NJ1 12.750 .A06 1.30 
4AR .5 BH3 JELS APN01B 12.750 .406 3.55 45 36 883 3EL8 SAP4NJIB 12.750 .406 3.55 

(* **O
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NRC/RHR PIPING MODEL PROBLEM II***ELBDd FLEX. AND MISS. MASS. INCLUDED*** 

PROPERTIES AT STRESS OUTPUT POINTS (CONTo.I 

53P DCP COMP COMP SECTION OUTSIDE WALL SOP OCP COMP COMP SECTION JUTSIDE WALL NJ. NAME NAME TYPE 'AME IIAM THCKNS SIF 40. NAME NAME rYPE 44AME DIAM THCKNS SIF 
(IN) (IN) (IN) (IN) 

RJN NAME = RUN2 (CONT.) 

46L 37 BB4 BEL1S SAP4NORB 12.750 .405 2.71 46R 37 84 STRP SAP4N01 12.750 .406 1.0 47 38 84 STRP SAP4NUj 12.750 .40b 1.00 48L 39 B4 STRP SAP4NJ1 12.750 .406 1.)0 CR 31 U5S BEL4 SAP4N418 12.750 .405 2.71 49L If0 885 3ELB SAP4N31B 12.750 .406 2.71 49R 40 35 STRP SAP4NOI 12.750 .406 1.00 50 41 85 STRP SAP4NO1 12.750 .406 1.30 
51L 42 85 STRP SAP4N1)L 12.750 .405 1.00 51R 4#2 B86 BELB SAP4N)18 12.750 .406 2.71 52L 43 806 BELB SAPANIJLA1 12.750 .406 2.71 52R 43 B6 STRP SAP4NO1 12.750 .4b 1.30 53 44 136 STRP SAP4NO1 12.750 .406 1.00 54L 45 Bb STRP SAP4NJ1 12.750 .406 1.20 >4R 45 BB7 IEL3 SAP4NOLR 12.750 .406 2.71 551 46 B87 BELB SAP4NOI 12.750 .406 2.71 55R I6 S7 STRP SAP4NOI 12.750 .406 1.00 56 47 87 STRP SAP4NOI 12.750 .406 L.30 57 48 87 STRP SAP4N01 12.750 .40b 1.00 58 49 87 STRP SAP4NOI 12.750 .406 1.30 59L 50 B7 STRP SAP4NUL 12.750 .405 1.00 59R 50 888 BELB SAP4NOI 12.750 .406 2.71 
50L 51 BR8 BELB SAP4NJI 12.750 .40b 2.71 60R 51 88 STRP SAP4G1L 12.750 .406 1.30 51 52 B8 STRP SAP4NIJI 12.750 .406 1.00 62 53 B8 STRP SAP4N31 12.750 .406 1.30 53 54 88 STRP SAPANO1 12.750 .406 1.00 64 55 B8 STRP SAP4NUl 12.750 .406 1.30 55 56 88 STRP SAP4NO1 12. 750 .40b 1.00 66L 57 B8 STRP SAP4NJI 12.750 .406 1.20 
56R 57 89 BELB SAP4NOIB 12.750 .405 2.71 67L 58 89 3ELR SAP4NO1B 12.750 .406 2.71 67 58 89A VALV SAP4NO4 N/A 6 59 89A VALY S4P4N04 NfA 59L 60 89A VALV SAP4NO4 N/A 69R 60 810 STRP SAP4ND5 12.750 1.312 1.30 70 61 810 STRP 54P4N05 12.750 1.312 1.00 71 62 010 STRP SAP4ND5 12.750 1.312 1.30 72 63 810 STRP SAP4NO5 12.750 1.312 1.00 

C) 

C
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NRCIRHR PIPING MODEL PROBLEM [I***ELBOW FLEX. A'4D MISS. MASS. INCLUDE)*O* 

NDE RENUMBERING INFORMATIUN 

(1) STATIC CASE 

NUMBER OF NUDES IN SYSTE = 72 
STIFFNESS MATRIX LENGTH 3EFORE RENUMBERI4G = 4932 
STIFFNESS 4ATRIX LENGTh AFTER RENUMBERING = 4824 

(2) DYNAMIC CASE 

NUMBER OF NODES IN SYSTFM = 74.  
STIFFNESS MATRIX LENGTH BEFORE RENUMBERING = 5046 
STIFFNESS MATRIX LENGTH AFTEk RENUMBERING - 4938 

A3PROKlIATE FIELD LENGTH REQUIREMENTS (OCTAL) FOR THIS GEOMETRY 

GEUMETRY INPUT PHASE = 162000 

STATIC ANALYSIS PHASE = 147000 

DYNAMIC PROPERTIES PHASE = 127000 

C) C
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NiRCIRHR PIPING MOOEL PROBLEM II***ELBOW FLEX. AN4D MISS. MASS. INC..U[)E)*** 

e DYNAMIC PROPERTIES CONTROL INFORMATION 

PROPERTIES NAME = DYNP 
PROPERTIES TITLE = DYNAMIC PROPERTIES 

eMAX. NO. OF MODES REQUIRED = 0 
Cur-OFF FREJUENCY = 33.  

ClNO. OF SUPPORT LEVELS 0 

PR14T C3JOE P PPN_1 IF-EQUE'4CIES AND0 40DE S4IAPES) C 
MASS REDISTRIBUTION CODE =(NO REDISTRIBUTION - SUJBSPACE ITERATION WILL BE USE)) 

MINIMUM SUBISPACE SIZE = 

PROPERTY 4ODIFICArIOJN CODE P PMOD (PROPERTIES TO fiE MODIFIED)
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NRC/RH-R PIPING MODEL PRU3LEM II***ELBOd FLEX. AND MISS. MASS. INCLUDED*** 

PROPERTY MODIFICATION DAT4 

CARD) RUN- OR FIRST LAST ITEM ITEM ITEMI 
TVPE GROUP OCP,'MM9 DCP9i4 1 I 3 ITEM LIST 

TEME 70.00 T(HOTI
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NRCIRHR PIPING MODEL PROBLEM II***ELBOW FLEX. A4D MISS. MASS. INCLUDE)*** 

ELEMENT PROPERTIES FOR CURRENT STIFFNESS 

RJN )R ELEM NODE 40DE 1. OF COMP COMP SECTI04 MATERIAL HOT U4IT TOTAL FEX 
;ROUP N)* I J SUBELS NAME TYPE NAME NAME, MODULUS WEIGHrT WEISHT FACTOR 

RUN1 

15 1 A1 STRP SAP4ND1 SA304 SS 28298600. 4.3 487.46 1.000 
2 5 6 1 42 STRP SAP4ND2 SA304 55 Z8298600. 4.66 18.66 1.000 
3 6 7 1 A81 3ELR SAP4NUZB SA304 55 28298600. 4.66 87.78 7.371 
4 7 6 1 44 STRP SAP4NO2 SA304 5S 28298600. 4.66 209.55 1.000 
5 8 9 1 44 STRP SAP4NO2 SA304 5S 28298600. 4.66 223.52 1.000 
6 9 10 1 AB2 BELO SAPANOZB SA304 SS 28298600. 4.66 87.78 7.371 
7 Lo 11 1 AS STRP SAPAND2 SA304 SS 28298600. 4.66 23.15 1.000 
8 11 12 1 A5 STRP SAP4N02 SA304 SS 28298600. 4.66 16.37 1.000 
9 12 13 1 483 BELB SAP4NO2B 5A304 SS 28298600. 4.66 43.89 7.371 

10 13 14 1 A6 STRP SAP4NOZ SA304 SS 28298600. 4.66 23.46 1.000 
L1 14 15 1 A6 STRP SAPANO2 SA304 SS 28298600. 4.66 45.37 1.000 
12 15 16 1 A7 VALV SAP4NO3 SA304 SS 28298600. 33.15 273.29 1.000 
13 16 17 1 A7 VALY SAP4NO3 5A304 3S 28298600. 33.15 273.69 1.000 
14 17 18 2 AR STRP SAP4NO? 5A304 SS 28298600. 4.66 544.83 1.000 
16 18 19 1 A8 STRP SAP4NO2 SA304 55 28298600. 4.66 45.37 1.000 
17 11 20 1 A9 3ELB SAP4NO28 SA304 SS 28298600. 4.66 87.78 7.371 
Lo 20 21 1 ALO STRP SAP4NO2 3A304 55 28298600. 4.66 19.84 1.000 
19 21 22 2 A10 STRP SAP4NO2 SA304 SS 28298600. 4.66 376.12 1.000 
21 22 23 1 All aELB SAP4ND28 SA304 55 28298600. 4.66 43.89 7.371 
22 23 24 1 A12 BELB SAP4Nf2l8 SA304 SS 28298600. 4.66 87.79 7.371 
23 24 25 1 AL3 STRP SAP4N02 SA304 SS 28298600. 4.66 139.70 1.000 

RUN? 
24 77 76 1 11 STRP SAP4NOl SA304 SS 28298600. 9.33 534.37 1.000 
25 76 75 1 !1 STRP SAP4NUI SA304 SS 28298600. 9.33 534.37 1.000 
26 75 .74 1 31 STRP SAP4NO1 SA304 SS 28298600. 9.38 534.37 1.000 
27 74 73 1 i1 STRP SAP4N01 SA304 SS 28298600. 9.38 346.87 1.000 
211 73 72 1 81 STRP SAPSND1 SA304 SS 28298600. ?.33 346.88 1.000 
29 72 71 1 31 STRP SAP4NOI SA304 55 28298600. 9.33 346.87 1.000 
30 71 70 1 31 STRP SAP4NO1 SA304 SS 28298600. 9.33 478.13 1.000 
31 70 59 1 Il1 STRP SAP4N01 SA304 SS 28298600. 9.33 56.25 1.000 
32 69 58 1 qB1 3ELB SAP4NU13 S A304 5S 28298600. 9.31 265.07 8.610 
33 68 57 1 182 3ELB SAP4NOl3 SA304 55 28298600. 9.33 132.54 8.610 
34 67 25 1 33 STkP SAP4NO1 54304 SS 28298600. 9.33 567.53 1.000 
35 25 26 1 83 STRP SAP4N01 SA304 SS 28298600. 9.33 534.37 1.000 
36 26 27 1 33 STRP SAP4NOL SA304 55 28298600. 9.33 643.31 1.000 
37 27 28 1 43 STRP SAP4NU1 54304 SS 28298600. 9.33 643.32 1.000 
38 2 e9 I R3 STRP SAPANDl S A304 SS 28298600. 9.33 643.31 1.000 
39 29 30 1 13 STRP SAP4NUI 5A304 55 28298600. 9.38 377.32 1.000 
f0 30 31 1 3 3 STRP SAP4NO1 SA304 SS 28298600. 9.39 206.21 1.000 
41 31 32 1 ft3 STRP SAP4NO1 SA304 SS 28298600. 9.31 464.82 1.000 
42 31 33 1 33 5TRP SAP4NOI iA304 SS 28298600. 9.34 464.80 1.000 
43 33 3'. 1 33 STRP SAP4NOI SA3-04 SS 28298600. 9.33 464.82 1.000 
44 34 35 1 R3 STRP SAP4NOI SA304 iS 28298600. 9.38 89.10 1.000 
45 35 36 1 R33 3EL8 SAP4NUI3 5A304 5S 28298600. 9.33 175.71 12.915
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NRC/RHR PIPING MODEL PROBLEM II***ELBOW FLEX. AND MISS. MASS. INCLUDED*** 

ELEMENT PROPERTIES FUR CURRENT STIFFNESS ICONTD.)  

RJN OR ELEM NODE NODE NO. OF COMP COMP SECTION MATERIAL HOT UIT. TOTAL FLEX 3ROUP NJ. I J SURELS NAME TYPE NAME NAME. MODULUS WEIGHT WEIGHT FACTOR 

RUNZ 
I(CONTD. I 

46 36 37 1 834 BELH SAP4NOIB SA304 SS 28298600. 9.35 265.07 8.610 47 31 38 1 84 STRP SAP4NOI SA304 SS 28298600. ?.33 393.75 1.000 
48 38 39 1 34 STRP SAP4NO1 5A304 SS 28298600. 9.38 239.48 1.000 
49 39 40 1 885 3ELB SAP4NO18 SA304 SS 28298600. 9.30 132.54 8.610 
50 40 41 1 115 STRP SAP4NOL SA304 SS 28298600. 9.38 327.85 1.000 51 41 42 1 35 STRP 5APANO1 SA304 SS 28298600. 9.38 350.34 1.000 52 42 43 1 B6 3ELB SAP4NDI1 SA304 5S 28298600. 9.33 92.43 8.610 53 43 44 1 K6 STRP SAPANU1 SA304 55 28298600. 9.33 121.53 1.000 
54 44 45 1 96 STRP SAP4NOI SA304 SS 28298600. 9.38 99.15 1.000 
55 45 46 1 B87 BELB SAP4N010 SA304 SS 28298600. 9.38 132.35 8.610 
56 46 47 1 87. STRP SAP4NOI SA304 SS 28298600. 9.33 338.02 1.000 C, 57 41 48 1 d7 STRP SAPANOI SA304 55 28298600. 9.33 434.36 1.000 
5b 48 49 1 87 STRP SAP4NO1 SA304 55 28298600. 9.33 434.36 1.000 59 44 50 1 07 STRP SAP4NU1 SA304 SS 28298600. 9.33 434.36 1.000 60 50 51 1 BR8 BELB SAP4NOI8 SA304 SS 28298600. 9.33 265.07 8.610 

. 51 51 52 1 88 STRP SAP4NO1 SA304 SS 28298600. 9.35 112.50 1.000 
52 52 53 1 3S STRP SAP4NUI SA304 5S 28298600. 9.35 337.50 1.000 
53 53 54 1 88 STRP SAP4NOL SA304 SS 28298600. 9.33 337.50 1.000 64 54 55 1 38 STRP SAP4NO1 SA304 S5 28298600. 9.38 337.50 1.000 
55 55 56 1 38 STRP SAP4N01 SA304 SS 28298600. 9.33 337.50 1.000 
SO 56 - 57 1 38 STRP SAP4NOI SA304 SS 28298600. 9.35 135.85 1.000 
67 57 58 1 39 4ELB SAP4N318 SA304 SS 28298600. 9.35 240.03 8.610 
58 58 59 1 89A VALV SAP4NO4 SA304 SS 2829B600. 101.83 1527.06 1.000 
59 59 60 1 89A VALY SAP4NU4 SA304 SS 28298600. 101.83 1527.22 1.000 

0 60 bL 1 810 STRP SAP4ND5 SA304 SS 28298600. 17.33 805.66 L.000 
71 51 52 1 810 STRP SAP4NO5 SA304 SS 28298600. 17.33 805.64 1.000 
12 62 53 1 ULO STRP SAP4NUS SA304 SS 28298600. 17.33 805.66 1.000 

MISC 
73 59 t 1 OPI VLOP VALVE OP SA304 SS 28298600. 0.00 0.00 1.000 

TOTAL DISTRIBUTED WEIGHT 2338).92 

C) 
O) 

D 
1
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NRC/RHR PIPING MODEL PROBLEM II***ELBOU FLEX. AND MISS. MASS. INC-U)EJ** 

NO. OF MO)ES BELOW CUT-OF '2= 19 

NO. OF MiO)ES TO flE FOUN) = 19 

REIJIIRE0 FIELD LENGTH (OCTAL) = 0127570 
AVAILABLE WIELD LENGTHI (OCTAL) = 0376003 
SUJBSPACE SIZE -3 

CC 

V
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NRC7RHR PIPING MU)EL PRDBLEM II***ELBOW FLEX. AND MISS. MASS. INCLUDE)*** 

NATJRAL MODE FREQUENCIES 

MODE NO. 1 2 3 4 5 6 7 8 9 LO FREOUENCY (CPS) 3.796 4.531 6.479 8.033 8.950 10.471 12.097 13.539 14.157 15.503 PERIOD (SECI .2634 .2207 .1543 .1245 .1117 .0955 .3827 .0739 .0706 .3645 

MODE NO. 11 12 13 14 15 16 17 18 19 FREUENCY (CPS) 15.902 20.759 21.114 22.340 22.453 25.196 26.325 26.472 28.826 PERIOD (SEC) .0629 .04,82 .0474 .0448 .04.45 .0397 .038D .3378 .0347 

S RTOGONALITY CHECK 
MAX. DIAGJNAL TERM = .1000F+0L 
MIN. DIAGINAL TERM = .1000E+0l 
MA(. OFF-)IAGONAL TERM = .2247E-06 

MASS PARTICIPATION 

MODE MASS PARTICIPATION FACTORS EFFECTIVE WEIGHT RATIOS 
N*). X-AXIS Y-AXIS I-AXIS X-AXIS Y-AXIS Z-AXIS 

1 .0318 .0543 -.0024 .0160 .0467 .0031 
2 -. 0355 -. 0030 .0518 .0199 .0001 .0424 
3 .0580 .0019 .0042 .3531 .0001 .0033 
4 -.0435 .0211 -.0085 .0300 .0070 .0011 
5 -.0663 -.0 5(3 -. 0049 .0694 .0401 .0004 
6 .0639 -.. 0408 -.0115 .3647 .0264 .0021 
7 -.0007 -. 0867 .0134 .0000 .L189 .0031 
9 .0101 -. 0052 .0598 .0016 .0004 .0567 
9 00b2 -. 1168 -. 0346 .0006 .2158 .0189 

10 .0043 .0190 .0645 .0003 .0057 .0659 
1 1 *02b9 -. 0323 -. 0127 .0114 .0165 .0025 
12 .0040 -. D628 .006 .0003 .0,24 .0012 
1.) .0331 .0133 -. 0379 .0181 .0030 .0227 
14 -.0302 .0050 -. 0135 .3144 .0004 .0029 
15 -.0519 .0027 .0325 .0427 .0001 .0167 

- .*00088 .0339 -. 1003 .0012 .0182 .1590 
17 .0091 .0011 -. 0104 .0013 .. 0000 .0017 
14 .0003 .0303 .0024 .0000 .0145 .0031 
19 -. 0138 -.0114 -.0031 .0030 .0021 .0032 

O 

O AcCUMULATED EFFECTIVE WEIGHT RATIOS .3481 .5785 .3981)



NRC/RHR PIPING MODEL PROBLEM II***ELBOW FLEX. AND MISS. MASS. INCLUDED** 

M3DE SHAPES (4LOBAL DISPLS AT MASS POINTS, NORMALIZED TO MAX. DISPL = 1.01, MODES . I THRU 1 

CN RUN DCP UISP 
NAME NAME DIRN 1 2 3 q 5 6 7 8 9 13 

RU41 RUNI.0 003 -. ocoooo .000000 .000000 .000030 -.000003 -.300000 -. 000000 .000030 .0O00) 
1 y -. u000J0 .000o00 .000000 -.000000 -.000000 .000000 .0000D0 .000000 -.000000 -.00003) 
I 1 .000000 .000030 -. 000000 .000000 -. 000030 -.000003 -.300030 .000000 -.000030 .00003) 

* x -. 044018 .020435 .888841 .782933 .406540 -.051308 -.126570 -.032030 .015375 .017659 5 Y -.U00006 .000176 .000039 -. 000)16 -.000042 .000023 .000018 .000030 -.000016 -.000017 5 .011732 .736445 -.068789 .101582 .033752 -.031614 -.335559 -.023243 .011728 .014805 

5 X -. 047396 .02Z183 .956362 .342002 .439135 -.055692 -. 135895 -. 034303 .016456 .018895 
y Y -. 000037. .000201 .000045 -.000018 -.000048 .000027 .000021 .000034 -.000018 -. 000023 5 7 *DL2633 .79145q -.074084 .109200 .036370 -. 034014 -.336267 -.025031 .012631 .015935 

7 X -.048442 -.082365 1.000000 .884184 .474715 -.061503 -. 146771 -.041887 .020433 .022743 I Y -.002502 -.072788 .015907 -.012671 -.009124 .006214 .306940 .006064 -.003155 -.003614 7 1 .015228 .903812 -.089990 .L26220 .044954 -. 040652 -.045655 ' -.030771 .015580 .019424 
3 X -. 015334 -.503636 .460414 .451554 .313698 -.052077 -.108077 -.054871 .028388 .030015 
0 Y -. 010245 -.076948 .070137 -.026024 -.041374 .023333 .D27571 .027322 -.014446 -.015971 
5 ) .015227 .904219 -.089963 .126220 .044930 -.040626 -.045614 -.030728 .015555 .019391 

X .019641 -. 932769 -.102215 .014482 .152983 -. 042531 -.081351 -.068581 .035829 .039334 y -.014808 .029541 .109320 -. 0L1366 -.058221 .028722 .339962 .038379 -.023525 -.02251% 4 7 .015226 .904569 -.089916 .126184 .044878 -. 040578 -.045542 -.030656 .015516 .019334 

10 X .021793 -1.000000 -*169635 -.053992 .113834 -.033974 -.075023 -.061276 .033129 .036498 10 Y -. 007281 .040950 .051258 -.005164 -.032621 .013498 .321748 .019451 -.010471 -. 011443 13 1 .007573 .936977 -.004059 .152743 .041638 -. 031814 -. 028411 -. 018082 .008728 .010546 

11 X .019093 -. 985708 -. 149166 -.053969 .103134 -.029255 -. 067444 -.054320 .029373 .032375 
11 Y -. 004562 .026697 .033779 -. 005212 -.021947 .008785 .314186 .012505 -.005721 -.007324 11 7 .003933 .945674 .029585 .L53553 .032810 -.025949 -.016372 -.01051L .004678 .005327 

12 X .017187 -.975397 -. 135088 -.054457 .095239 -. 025847 -.061952 -.049332 .026683 .029424 12 Y -. 002676 .016415 .015695 -.004742 -.014040 .005383 .309706 .007525 -. 004034 -.004378 12 Z .001334 .951827 .053246 .153562 .026158 -. 021693 -. 007604 -.005049 .001758 .001569 

13 X .010734 -.93308L -.093673 -. 070359 .057813 -.012153 -.039354 -.030621 .016685 .018645 13 Y .300001 -.000034 -.00003 -. 000000 .000037 -.000001 .300032 .000000 -.000000 -.000001 13 1 -.0045b4 .932124 .084105 .120195 -. 007152 -.006405 .315539 .010754 -.006419 -.007983 

14 X .006926 -.904009 -.083232 -. 03326 .030260 -. 002966 -.025LS7 -.018754 .010401 .011994 14 Y .000000 -. 000001 .000000 -.000)02 .000033 .000001 .300031 -.000000 -. 000000 -.000003 14 1 -. 006926 *904;)09 .083232 .043326 -.030250 .002966 .325137 .018754 -.010401 -.011994



00 
NRC/RHIR PIPING MODEL PRDBLEM II***ELBW FLEX. AND MISS.MAS NLEO* 

M3DE SHAPES I;LOBAL DISPLS AT MASS POINTS, NORMALIZED TO MAX. DISPL = 1.01, MODES 1 THRU 10 (CONTD 

RUN DCP DISP 
NAME NAME DIRN 1 2 3 4 7 9 13 

RUNI 
(CONTI).)I 

1I X -.000446 -.846404 -.055655 -.124976 -.024972 .015199 .003512 .004382 -.001817 -.000845 
15 Y .000177 -.000279 .003034 -.000676 .001337 .000338 .00Z67 -.000011 -.000020 -.000059 
15 z -.011721 .847830 .082387 .025365 -.075857 .021484 .343739 o034419 -.018173 -.019691 

15 X -.006647 -.796395 -. 034118 -. 157715 -.072559 .030661 .327790 .023782 -.012336 -.011515 
1 Y .000255 -. 000401 .000049 -.000972 .001914 .000486 .000333 -.000016 -.000028 -.000085 15 1 -.015915 *798796 .082224 -.021206 -.114655 .037217 .359199 .047536 -.024654 -.0084 

17 x -.0182 1 -. 745537 .-.013662 -.191405 -.120632 .046130 .051719 .042980 -.022128 -.022012 I? ' .000333 -. 000523 *00)065 -.001Z68 .002510 .00063 .30006 -.000021 -. 000037 -. 000111 1 Z -.020191 .7q8690 .082370 -.080348 -.15354.47 .04 -.013 -.019 

.0366 .2790 .023782 -. 0312036 -. 03151 

C'X -. 052858 -. 3b8198 o084275 -. 448919 -44064#5 .146281 .202035 .153532 -.079140 -. 078807 ' .001395 -. 002190 .000271 -. 005315 o010517 6500046 .302096 -. 000090 -. 00154 -. 000465 15 -. 05193 .30203 .094315 -. 432731 -. 416434 .15265 .74179 .138148 -. 068825 -. 066001 
17 X -. 080440 -. 036413 .117219 -. 683150 -. 634731 .211968 .263176 .189733 -. 095221 -. 089852 17 Y .003457 -. 003857 .003477 -.009358 .018519 .004677 .303630 -. 000158 -. 003271 -. 000815 U1 -*0440 -.036413 .117219 -.683750 -.634731 .21196 .283127 .089733 -.09522L -. 089852 

19 x -.083359 .005837 .118910 -.718071 -. 64961 .219455 .289913 .188584 -.094067 -.087736 14 4' .00263 -.004134 .000511 -.01032 .019850 .005013 003955 -.000169 -.003290 -. 000874 14 * -.084315 -.096937 .091648 -.712347 -.668230 .217893 .306976 .198677 -.103320 -. 095431 

21 X -. 083403 .028685 .119392 -. 743554 -.646983 .25338 .293L57 .185580 -. 092241 -. 088545 23 4 .02134 .002449 .003447 -.015534 .018231 .005757 .3042301 -.001310 .00342 .00008 
12 1 -. 079350 -.155341 .091001 -.65397 -.635965 .204347 .270126 .189732 -.095629 -.08773 
21 X -.083906 .02681 .119375 -.143547 -. 646951 .25311 .293910 .185529 -.092211 -.085431 21 Y -.000001 .000001 -.000000 .00032 -.000034 -. 000001 -.300031 .000000 -. 0030 .00000 1 Z -.070433 -.149958 .081714 -. 214)33 -.607510 .198528 .24135 .182016 -.09299 -. 081054 

X -.083933 .028647 .119202 -. 743400 -.646558 .225013 .2933a5 .184985 -.091901 -. 085083 23 -.344346 -.012271 -.00216 .271362 -.36180 -.107973 -.0856)0 .017346 -. 003171 .004582 1 -.050633 -.0856H3 .013936 -. 656799 -.330363 .14287 -.043769 .10423 -.049582 -.015925 
0i 22 X -. 083956 .028611 .119012 -. 743995 -.645995 .224633 .292719 . 184331 -.091530 -.08463 2L Y -. 107094 -. 020350 -.025504 .62790 -.847753 -.25914q -.245515 .019299 .007615 .00369 0 22 1 -.03046 -.011399 -.023891 -.032989 -.07817 .0941 1 .324121 .029933 -.007674 .045799 

23 X -.084267 .023524 .114313 -.753234 -.655253 .22551 .308971 .187613 -.093717 -.088098 
123 Y -.11714 -.021507 -.027645 .70310 -.43875 -. 2983014 -. 273041 .019903 .014933 .02743 23 Z -.029331 .001767 -. 025988 .02J)05 -.049470 .040034 -.156124 .020024 -.001452 .055253



NRCfRHR PIPING MODEL PROBLEM ll***ELBOW FLEX. AND MISS. MASS. INC.U)E)*** 
CO 

MIDE SHAPES tSLUBAL DISPLS AT MASS POINTS, MORMALIZED TO MAX. DISPL = 1.0, MODES 1 THRU 1 (CONTD.) 

RUN DCP DISP 
NAME NAME DIRN 1 2 3 4 5 6 7 8 9 10 

RUNI 
CICONTU.) 24. X -.085392 .019530 .102310 -.698582 -.651519 .185637 .207765 .141007 -. 061021 -.065973 24 Y -. 121695 -. 034 567 -.029541 .761722 -.973179 -. 346281 -.285350 -.016827 .033441 .030617 24 Z -. 025991 .001273 -. 013985 .027323 -.052727 .066473 -.281926 .013843 .000512 .0412142 

25 X -. 074818 .030004 .072914 -.725627 -. 521663 .141358 -. 151304 .000062 .043693 .005269 Z5 Y -. 121986 -.034536 -.029539 .762120 -.973732 -. 346343 -.285171 -.016710 .033360 .030553 25 z *000638 -.000537 -.000679 .001387 .002633 -.00065D -.00664 -.000111 .000396 -. 013738 

RJN2 
71 X -.000000 .000000 .000000 -.000001 -.000001 .000003 -.000000 .000000 -.000000 -. 00003) 77 .000030 .0000o0 -. 000000 -.000000 .000031 .000000 -.300001 .000000 -.000000 .0000) 77 z .000050 .000000 .000000 -.000000 .000000 -.000000 .00000 -.000000 -. 000000 .000002 

15 X -.000104 .000024 .003192 -. 001413 -. 001407 .000502 -.000047 .000326 -. 000058 -. 00009) 7.3 'V .012256 .007430 -.002608 -. 194346 .356563 .277133 -.624786 ..049877 -.02962-5 .088187 75 1 .007570 .000909 .001041 -.016487 .064637 -. 008675 .22668. -.002067 -. 031155 .658982 

75 X -. 000208 .000049 .003385 -.002824 -.002811 .001003 -. 000094 .000651 -. 000115 -.000179 
75 Y .021195 .012801 -.004437 -. 327065 .593063 .453066 -1.300000 .078161 -.032010 .133823 15 .013091 .00tSb5 .001771 -. 027674 .107510 -. 014183 .3628L9 -.003Z39 -. 048351 1.00003) 

71' X -. 000312 .000073 .000577 -.004234 -.004215 .001503 -.000141 .000976 -. 000173 -. 000269 7 'V .023733 .014233 -.004832 -.348369 .621936 .461035 -.979170 .073522 -.029541 .117972 1 .014640 .001741 .001928 -. 029477 .112744 -. 014432 .355261 -. 033It7 -.044622 .861555 

73 X -.000390 .000089 .000701 -.005148 -.005124 .001827 -.000172 .001185 -.000210 -.000326 73 Y .020562 .012287 -. 004100 -.299465 .510620 .368239 -. 753623 .054306 -. 021377 .06103% 73 z .012130 .001503 .001636 -.02.4i37 .092555 -.011527 .273428 -.002250 -.032290 .605531 
71 X -.000447 .000105 .000826 -.006062 -.006032 .002150 -.000202 .001395 -.000247 -.000384 .72 Y .012862 .007644 -.002500 -. 172608 .299152 .208263 -. 05194 .027473 -.010468 .036256 72 1 .007944 .000935 .000998 -. 014622 .054231 -. 006514 .147012 -.001138 -. 015612 .270925 

71 X -. 000515 .000121 .000950 -.006)74 -.006939 .002473 -.000232 .001603 -.000284 -. 000441 71 Y - 00 -. 000000. -. 000coo .000oo0 -. 0000)1 -. 00000D -. 000011 .000000 .000030 .000001 S1 1 -. 000000 .000000 .000000 -. 009000 -. 000001 .000003 .000000 .000000 -. 000000 .000034 

7) X -.000638 .000143 .001121 -.003229 -.008137 .002916 -.000274 .001889 -.000334 -. 000519 71 y -. 02t)099 -.015295 .005077 .310167 -.511431 -. 320691 .535782 -.,025020 .006542 -. 014369 73 1 -.014714 -.002113 -. 0U3173 .035761 -.083733 .006827 -. 191734 -.000700 .013893 -. 097739



- .. ... ,v., ,, ,4,,,,. .ve-a~s - m13U /U9/1U. Lf.,ZL >9. .  

NRC/RHR PIPING MODEL PRORLEM II***ELBOW FLEX. AND MISS. MASS. INCLUIE)*O* e 
M3DE SHAPES (GLOBAL DISPLS AT MASS POINTrS 4ORMALIZED TO MAX. DISPL = 1.Di, MODES I THRU 10 (C34TD.) 

RUN DCP DISP 
NAME NAME DIRN 1 2 3 4 5 6 7 8 9 13 

RUN2 
(CONT3.) 64 X -.000619 .000145 .001142 -.008376 -.008333 .002968 -. 000278 .001923 -.000340 -.000528 

69 Y -.029542 -.017295 .005839 .348905 -.573556 -.357843 .596867 -.026390 .006191 -.014831 
69 -.016197 -.002473 -.004026 .043603 -.090709 .006453 -.212624 -.001474 .015281 -.096583 

6b X .001540 .007266 .007211 -.159315 .037093 .067980 -.104844 -.005691 .014198 -.01763t 63 Y -. 049999 -. 021166 .000052 .551306 -.776539 -.45550L .592491 -.023553 .006450 -.061765 
63 1 -. 004098 -. 001586 -.003664 .023114 -.014493 .001141 -.074036 -.001669 .004555 -.023723 

67 X -.007234 .012600 .017442 -.282910 -. 031638 .092453 -.151572 -.012138 .027515 -.018655 
61 Y -.062041 -.029450 -. 005510 .608388 -.819337 -.44764B ..419054 -.026029 .015189 -.069929 
6, 1 .003740 -.000549 -.003762 .001989 .003426 -. 000884 -.000749 -.000235 .000515 -.016231 

25 X -.074818 .030004 .072914 -.725627 -.521663 .141358' -.151304 .000062 .043693 .005269 
25 Y -.121986 -.034536 -.029539 .7)2120 -.973732 -. 346348 -.285171 -.016710 .033360 .030553 
25 1 .000618 -.000537 -.003679 .001387 .002633 -.000650 -.000664 -.000L11 .000396 -. 013738 

2!) X -. 134735 .039515 .100153 -.983296 -.809885 .134526 -.186540 -.034603 .068152 .062337 
22 Y -.170151 -.032504 -.041176 .794796 -L.0000)0 -. 206008 -. 702533 .006984 .026858 .133068 
25 2 .3005)1 -.000443 -.000561 .001145 .002174 -.000535 -.000548 -.000091 .000327 -.011363 

27 X -. 180724 .036953 .097137 -1.000000 -.845210 .066603 -.203387 -. 092833 .081555 .117673 
27 Y -. 193288 -.023598 -.036285 .657334 -.793653 -. 024767 -. 768625 .031993 .001934 .181037 
27 Z .000373 -.000330 -.003417 .000352 .001619 -.000403 -.300409 -.000068 .000244 -.008478 

28 X -. 172734 .024060 .Ob4271 -.702388 -.571658 -. 015029 -.150619 -.108500 .058809 .107429 
23 Y -.145140 -.011153 -.021685 .351515 -.390452 .078584 -.427806 .032650 -.016259 .11596? 
23 1 .000245 :-.000217 -.000274 .000559 .0010b3 -.000263 -.000269 -.000044 .000160 -.035573 

2? X -. 089789 .007821 .020564 -.242679 -.174340 -.039873 -. 351100 -.056064 .016547 .040183 
2 Y .000000 -.000000 -.003000 .000000 -.000031 -.00000L -. 000032 -.000000 .000000 .0000 3 29 1 .000117 -. 000103 -.003130 .000266 .000536 -.000125 -. 000128 -.000020 .000076 -. 002654 

3) X .000000 .000000 .000000 -.000001 -.000001 .000000 -.300000 .000300 .000000 .0000)2 
30 Y .13726C .003929 .012976 -. 160136 .115953 -.160045 .116013 -.032275 .032637 -. 043933 
13 2 .000041 -. 000)U36 -.003046 .00094 .000179 -.000045 -.300045 -.000006 .000027 -.000939 

31 X .063202 -.002937 -.007064 .096480 .046056 .044885 .317050 .035169 -. 001528 -. 013938 
31 Y .225132 .005231 .01b055 -. 227287 .140551 -. 26979L .130132 -.050409 .053633 -. 055991 
31 z , 00030 -.000200 -.000000 .000300 .0000)0 -. 000001 -.000000 .000001 -. 000000 -. 000002 

32 x .232812 -.006445 -.013212 .223664 .036784 .18"549 .028929 .102472 .013452 -.024579 
32 Y .444644 .006363 .025017 -. 125737 .112151 -. 531625 .357757 -. 083613 .097128 -. 052839 32 1 .000022 .000f)02 .000005 -*000086 .000034 -. 000493 -.000t13 .001262 -.000347 .000076 

O



NRC/RHR PIPING MODEL PRUBLEM II***ELBOD FLEX. AN4D MISS. MASS. INCLU3E)*** 

O 
M3DE SHAPES (GLUBAL DISPLS AT MASS POINTS, 4ORMALIZED TO MAX. DISPL = 1.0), MODES I THRU 10 (cONrD.) 

RUP4 DCP DISP 
NAME NAME DIRN L 2 3 4 5 6 7 8 9 10 

RUN? 
I CONTI. 33 X .423259 -.006771 -.009279 .250958 -.084642 .360516 .313086 .117312 .049353 -. 012927 

33 Y .677755 .005630 .030700 -. 357641 -.002536 -. 763692 -. 116064 -.097268 .122284 -.014353 33 1 .000045 .000004 .000010 -.000171 .000067 -.000979 -. 000225 .002522 -.000693 .000154 

34 X .616133 -.005358 .003181 .217734 -.262671 .536799 -.017124 .046667 .102735 .009937 r 
34 Y .908656 .003d83 .033933 -.343498 -.162445 -.940506 -.336105 -.089416 .124809 .044614 
34 1 .000367 .000006 .000015 -.000257 .00011 -.001468 -.000338 .003779 -.001039 .000232 

35 X .652089 -.005015 .002227 .208451 -.298820 .570650 -.023328 .021576 .114994 .014461 35 Y .951745 .003508 .034398 -. 338251 -. 194765 -.969447 -.379440 -.086369 .123432 .056769 3, 1 .000071 .00000b .000016 -. 000273 .000107 -. 001562 -.000359 .0040Z0 -.001105 .000247 

35 X .641058 -.005968 .006685 .223020 -.382245 .734023 .D47065 .000205 .073169 .013065 
31 Y 1.000000 .003111 .034874 -. 331879 -.232764 -1.000000 -.430613 -.079553 .119160 .071719 
35 Z .043867 -.000311 .003483 .004574 -.035004 -.029807 -.048407 .009184 -.005613 .014453 

37 X. .547954 -.0U7638 .005327 .291302 -.424936 .953963 .149227 .061365 -.0/2693 .005824 
31 Y .899590 .001511 .032637 -.257430 -. 264190 -.759311 -. 334079 -.019152 .022794 .064136 
31 z .052967 -.000833 .000020 .006162 -.025799 -. 147875 -. 087617 .174131 -.052650 .027377 

3C K .547968 -.007627 .006357 .290126 -.424936 .953209 .149057 .061423 -.024810 .005891 
33 Y .637944 -.001815 .020704 -. 053369 -.230644 -. 159417 -.131859. .107542 -.180255 .042102 
35 I -.025899 -.001095 -.001386 -. 003990 .075398 -. 339143 -.042151 .662031 -. 171020 .322451 

3) X .547952 -.007620 .006375 .290501 -. 424971 .952550 .148912 .061437 -. 024873 .005929 
39 Y .476083 -.003495 .013145 .059418 -.274644 .167764 -.02336 .174562 -.289259 .02814? 
3? 2 -.368876 -.001184 -.002008 -.010463 .129999 -. 439350 -.013514 .940106 -.236176 .01942? 

4) X .514847 -. 001634 .005206 .299198 -. 413559 .974369 .160259 .067111 -. 036158 .003634 43 y .395810 -. 003141 .01)038 .031091 -. 253142 .249671 .314431 .193164 -. 323157 .022089 40 1 -.075477 -.001128 -.001931 -.013594 .138544 -.456894 -.007346 1.000000 -.24b651 .019185 

41 X .362550 -.006739 .001052 .217161 -.331011 .936139 .177614 .068735 -*054687 -.005287 41 Y .243460 -.002862 .005836 .077906 -.170692 .213572 .332259 .194788 -. 341518 .013092 41 Z -.055923 -.000738 -.000982 -.0198o .109714 -. 390203 -.009837 .866151 -. 198224 .018767 

It X .206455 -.005329 -.002487 .250087 -.229922 .816075 .175069 .055927 -. 053756 -.013092 4? Y *087293 -.001469 *002245 .041782 -.069745 .096015 .330212 .181911 -. 340276 .005161 4 2 -.037675 -.00J394 -.003328 -.015353 .074922 -.272791 -. 002530 .647321 -. 124940 .013995 

43 X .171830 -.004795 -. 002901 .22953r -.201634 .748224 .161)1 .049557 -.050076 -.01303) 43 Y .050807 -.001J21 .001815 .26t58 -.049294 .057319 .321526 .148371 -.328237 .00418L 43 1 -.033672 -.009371 -.000400 -.011307 .064711 -.226385 .002105 .570422 -. 100602 .011534 

C)



-- - -. - .. "I - "u34IU .'# l.1.4o 

NRC/RHR PIPING MODEL PROBLEM II***ELBOW FLEX. AND MISS. MASS. INCLUDED*** 

M3DE SHAPES (GLOBAL DISPLS-AT MASS POINTS, 4ORMALIZED TO MAX. DISPL = 1.0), MODES I THRU 10 (CONTD.I 

RUN DCP DISP 
NAME NAME DIRN 1 2 3 4 5 6 7 8 9 10 

RUN2 
CONT..44 X .136380 -.003945 -.002775 .191686 -. 165050 .62080 .131246 .043465 -.044878 -. 010055 

44 Y .036757 -.000444 .001681 .006?60 -.032718 .016024 .005261 .067266 -.303996 .003475 
4 1 .-.029431 -.000396 -.003693 -.001314 .051647 -.158510 .009544 .461325 -.067358 .00764) 

45 x .108724 -.003242 -.002593 .119780 -. 135430 .513832 .105351 .038944 -.043450 -. 007474 
45 y .019342 .000029 .001613 -.009891 -.019086 -.019604 -.008308 .001290 -.278836 .002931 45 z -.026420 -.000422 -.003951 .005868 .041342 -.102864 .315997 .372123 -.040523 .004331 

45 X .070752 -.002213 -.002048 .111L73 -.091827 .355533 .070936 .028769 -. 030077 -. 004744 45 Y .009165 .000355 .001698 -. 022628 -.010035 -.048507 -.018177 -.041150 -. 265901 .002771 45 Z -.019406 -.000352 -.000944 .009304 .027285 -.050126 .016L29 .245811 -.013166 .001588 

47 K .000030 -. 000000 -. 000000 .000001 -. 0000)1 .000003 .300031 .000000 -. 000030 -. 000000 47 y .009052 .000350 .001673 -.022290 -.009942 -.047673 -. 017930 -.041354 -.265214 .002697 4? z *000000 -.000000 -.000000 .000000 .000030 -.000000 .000000 .000002 -.000001 .000003 

43 X -. 049847 .001473 .001315 -.075979 .066173 -.249978 -.048009 -.023416 .031637 .002324 
49~ y .008906 .000343 .001639 -.021850 -.009819 -.046581 -.017717 -.041584 -.264112 .002603 43 7 .D12001 .000261 .003862 -. 009829 -. 016684 .016794 -. 012520 -. 144655 -. 038269 -. 000159 

49 x -. 065262 .001747 .001388 -. 0)1141 .08540 -. 305623 -. 054861 -. 032509 .053754 .001083 4) Y .008759 .000336 .001605 -. 021404 -. 009642 -. 045465 -. 017441 -. 041779 -.262766 .002499 49 1 .312540 .000312 .001166 -. 014122 -. 016851 .002315 -.015315 -. 135482 -. 086881 .000739 

53 X -.. 060825 .001351 .003774 -. 071140 .076319 -. 244564 -. 037189 -. 031477 .067796 -. 00202) 
53 Y .008612 .000330 .001571 -. 0207'52 -. 009552 -. 044327 -. 017153 -. 041938 -. 261176 .002396 
53 z *005531 .000L77 .003783 -. 010119 -.006654 -.014905 -. 008820 -.040376 -.087603 .00L214 

51 X -. 035123 .000785 .003433 -.04L)94 .045878 -.147238 -.022382 -.019246 .051114 -. 001339 51 y .002796 .000117 .003575 -. 001808 -.002971 -.018555 -.006406 -.010662 -.124248 .000712 51 Z .000037 .000000 -. 000001 .000019 -.000065 .000259 -. 000020 -. 000775 .000389 -. 000012 

5e -.025231 .000565 .000327 -.030370 .032758 -. 106635 -.016532 -. 013700 .037561 -.000825 5? V .000000 o00930 .0030fl0 -. 000900 -. 000000) -. 000001 -. 300000 .000000 .000031 .00003) 52 7 .000028 .0000 0 -. 000001 .000014 -. 000049 .000194 -. 000015 -. 000581 .003291 -. 00000) 

53 X -. 000010 .000003 .000000 -. 000000 .000030 -. 000001 -. 300000 -. 000000 .000030 .00000) 53 Y -. 004552 -. 010L97 -. 009961 .013407 .005050 .0332r1b .0124L2 .025251 .347803 .000175 
0 53 z .000000 .000030 -. 000000 -. 000000 -. 000030 .000003 -. 300000 -. 000001 -. 000032 -. 00000) 

'5 X .011209 -. 000255 -. 003152 .0L3830 -. 014853 .048957 .307730 .005914 -. 027022 .000258 
54 Y -. 005176 -. 00023? -. 001126 .316071 .005410 .041438 .31b45 .035922 .545478 .001573 54 1 -. 000014 .000030 .000000 -. 000021 .000012 -. 000075 -. 000329 -. 000083 -. 001779 -. 000015 

r 1



NRC/RNR PIPING MODEL PROBLEM II***ELBOW FLEX. AND MISS. MASS. INCLUDED*** 

MIDE SHAPES (;LOBAL DISPLS AT MASS POINTS, ORMALIZED TO MAX. DISPL = 1.01, MODES I T4RU 1o coro.I 

RUN4 DCP DISP 
NAME NAME UIRN L 3 4 5 6 7 89 10 

RUN2 

I coNTF.)55 X .011722 -.000267 -. 003159 .014501 -. 015660 .051509 .008029 .005848 -.038963 .000187 
55 Y -. 303239 -. 000151 -.000727 .010552 .003793 .028665 .311679 .028335 .465464 .302166 
55 1 -. 000028 .000001 .000001 -. 000342 .00002i -. 000150 -.000058 -. 000164 -.003554 -. 00003L 

56 X .005945 -. 000135 -. 003079 .007357 -.008024 .026204 .)03978 .002487 -.032577 -. 00001) 
55 Y -. 000000 -.000000 -.0000000 .000000 .000000 -.000000 -.000000 -.000000 -. 000010 -.000003 56 2 -.000042 .000001 .000001 -.000J62 .000036 -.000225 -.000087 -.000246 -.005328 -.000046 

57 X .002847 -.000065 -.000037 .003518 -.003898 .012555 .30tS30 .000850 -.024372 -.000078 
57 Y .001337 .000069 .00)326 -.005070 -. 001679 -. 014817 -. 006563 -. 018104 -.328398 -. 002238 
51 1 -.000048 .000001 .000001 -.00D071 .000040 -.000255 -.0000)9 -.000279 -.006041 -. 000053 

53 X -. 000153 .000003 .000001 -.000180 .000227 -. 000639 -.000048 .000141 .005835 .000041.  
58 Y .002935 .000105 .000619 -.008949 -.004779 -. 027617 -.014629 -.050709 -.979145 -.008000 
58 7 .001685 -.000038 -.000019 .002050 -.002396 .007326 .000861 -.000394 -.03b694 -.000231 

59 X -. 000188 .000004 .000002 -.000222 .000284 -.000793 -.000053 .000210 .008198 .000059 
54 Y .002792 .000086 .003561 -.007835 -.004884 -. 024513 -.013797 -.051038 -.998143 -.00843) 59 .001881 -.000042 -.000020 .002282 -.002734 .008192 .300864 -.000887 -.052615 -.000355 

63 X -. 000212 .000005 .000002 -. 000251 .000326 -. 000904 -. 000056 .000263 .009983 .000073 
6:) Y .302648 .000070 .000504 -.006797 -.004886 -.021593 -.012908 -.050582 -1.000030 -.008760 
63 1 .002005 -. 000045 -.003021 .002432 -.002961 .008770 .000857 -.001266 -. 064664 -.000452 

c' bL X -..000219 .000405 .000002 -.000264 .000346 -.000966 -.000059 .000299 .011271 .000084 
61 Y .001986 .000032 .003333 -.004080 -.004105 -.013613 -. 009512 -.042196 -. 852954 -.007943 
bL 1 .001850 -.00042 -. 000018 .002269 -.002838 .008283 .000713 -.001671 -.074003 -. 000538 

62 X -. 000133 .000003 .000001 -.000162 .000213 -.000598 -.000036 .000189 .007121 .000053 
62 Y .001050 .000012 .000166 -.001915 -.002320 -.006625 -.005083 -.023961 -.489530 -. 004682 C3 62z 1 .001088 -.000024 -.000010 .001335 -.001687 .004909 .000403 -.001098 -.046938 -. 000346 

63 X .000000 -.000000 -.000000 .000000 -.000030 .000003 .300000 .000000 .000000 .00000) 
63 y .000050 -. 000000 -. 000000 .000000 -.000030 .000000 -.D00300 -.000000 -.000033 -.00003) 
63 z .300000 -. 000000 -. 000000 .000000 -. 0000o0 .000000 a300030 -. 000000 -. 000030 -. 00003) 

4ISC.  

400 5( 8 L X -. 000551 -. 00005b -. 003199 .003730 .000256 .011407 .304392 .007467 .128315 .000399 
a8 Y .302792 .00086 .00D561 -. 007136 -. 0048B4 -. 024516 -. 313799 -. 051047 -. 998354 -. 00842 
di Z .00299 .000171 .000700 -. 012420 -. 003126 -. 040478 -. 019399 -. 048312 -. 9b0724 -. 006733



B5/014/10. 17.21.54.  
NRC/R-R PIPING MODEL PROBLEM II***ELBDW FLEX. AID MISS. MASS. INCLU)ED** 

MJDE SHAPES (S108AL IJISPIS AT MASS POINTS,9 NORMALIZED TO MAX. DISPL =1.0), MODES -I THRU 10 ICOMID.) 

RUN DCR DISP 
NAME NAME DIRN I3 "5 6 e 9 10 

NJRMALIIING FACTURS .7b6s9E-31 -7320E-01 .3626E-01 .1160E+00 .1192E+00 .1OAZE+OJ .9l?6E-01 .5530E-01 .1341E#00 .597DE-0i 

C% 

C, 

C 

C.,



NRCIRHR PIPING MODEL PRD8LEM II***ELBDW FLEX. AND MISS. MASS. INCLUDED*** 

MIDE SHAPES (GLOBAL DISPLS AT MASS POINrS, 4ORMALIZE0 TO MAX. DISPL - 1.01t MODES .11 THRU 1 
RUN DCP DISP 

NAME NAME DIRN 11 12 13 14 15 16 17 is L9 

RUN1 
I X D300030 .000000 - .000000 -.000000 .000030 -.000003 .000000 .000000 .000030 
I Y -.UU0000 .000000 -.000000 .000001 -.000030 .000000 -.300000 -.000000 -.0000)1 I z -.000000 .000000 .000000 -.000000 .000000 .000003 -.000000 -.000000 -.000030 

5 X .120609 .019278 .007430 -.239375 .067128 .010230 -.085007 -.052u14 -.141736 5 y -. 00,237 .000040 -.003026 .000759 -. 000167 .000040 -. 00445 -.000232 -.003843 
5 2 .157291 -.012651 .023786 -.801981 .217249 .008924 -.016192 -.061084 -.049995 

3 x .128726 .020663 .007943 -. 256448 .072155 .011134 -.092440 -.057310 -.154432 (3 
5 y -.000271 .000045 -.003030 .000868 -. 000191 .000045 -.300539 -.000266 -.003964 5 7 *L69365 -.013619 .025550 -.860889 .233121 .009486 -.016519 -.064975 -.05150 

I X .174697 .017880 .008545 -. 226051 .0549D9. .001732 -.0151L8 .000275 -.015112 
V I Y -. 042306 .003689 -.004162 .118388 -.027830 .003368 -.038652 -.020003 -.064465 7 1 .208780 -. 016948 .030083 -1.000300 .268125 .008167 .005613 -.057724 -.013717 

3 X .314085 -.000062 .005949 -.019318 -.044257 -.044385 .359339 .282795 .65312 5 y -.192688 .015067 -.014431 .349260 -.066449 .025050 -.242482 -.152872 -.438638 3 Z .208378 -.016892 .029995 -.996112 .267281 .008154 .3054J8 -.057582 -o013950 

4 X .452828 -.005632 .014047 -.039606 -.069817 -.070956 .5691-37 .445877 L.000030 Y -.267059 .011637 -.013664 .216403 -.012251 .042289 -.365947 -.267009 -.66553Z ? 2 .207713 -.016801 .029842 -.991183 .265778 .008118 .305173 -.057250 -.014146 

13 X .407431 .002346 .016528 -.217711 -. 005969 -.051004 .408139 .322047 .69b881 I) y -. 132955 .001361 -.004204 -.002847 .026831 .024302 -.196125 -.157101 -.361450 13 Z ..116645 -.016178 .017825 -.592842 .162352 .005844 -.000295 -.012979 -. 013047 

11 X .359344 .003057 .014959 -.217906 .003730 -.041927 .334434 .263131 o559751 11 Y -. 084940 .001148 -.002639 -. 002641 .017145 .015237 -.122514 -.048262 -.224536 11 1 .064180 -.016630 .011272 -.373740 .106931 .004627 -.002232 -.036399 -.012662 

12 X .324982 .003548 .013845 -.217979 .010594 -.035501 .282335 .221451 .463036 12 Y -.050630 .000655 -.001529 -.002387 .010239 .008819 -.070437 -.056640 -.127931 12 Z .026497 -. 017028 .005611 -. 226353 .067645 .003770 -.003525 -.03174 -012386 

13 X .200675 .005110 .010249 -. 226747 .035799 -.014794 .L18378 .089414 .170348 13 Y -. 000012 :000030 -. 000001 -.000)U0 .000011 .000013 -.000119 -.000098 -.009281 13 1 -. 075972 -. 01)333 -.004293 .111762 -.021052 .002995 -.018269 -.022759 -.019169 

o L4 X .124439 .006149 .008337 -.238161 .051723 -. 003612 .332550 .019819 .025692 14 Y .0000jo .. 000002 .0000C -. 000000 .000011 .000000 -. 300003 -. 000003 -. 000036 14 Z -.124440 -.0U60,49 -*004337 .233157 -.051722 .003612 -.032550 -.019820 -.025693 
0 

oPUIU tC*~



NRC/RHR PIPING MODEL PROBLEM II***ELBOd FLEX. A4D MISS. MASS. INCLUDED*** 

M3DE SHAPES (ILUBAL DISPLS AT MASS POINTS, NORMALIZED TO MAX. DISPL = 1.01, MODES .11 THRU 19 (CUNID.) 

RUN DCP DISP 
NAME NAME DIRN 11 12 13 14 15 16 17 18 L9 

RUNIl 
1CONTD.I 

15 X -.022846 .008019 .004889 -.267208 .083777 .017259 -. 125733 -.108766 -.234883 
15 Y .000032 .00081 .000068 -.000112 .000328 .000160 -.001086 -.001006 -.001743 
15 z -.218230 .006392 -.015536 .445641 -.104058 .005193 -.060896 -.016070 -.037719 

15 X -. 145017 .009624 .002128 -.291289 .109656 .033617 -.248351 -.208471 -.431415 
15 Y .000046 .001173 .003098 -.000161 .000471 .000229 -.001561 -.001446 -. 0025)5 
1 z -. 295437 .016710 -.023972 .597493 -. 142058 .006627 -.083457 -.013772 -.046128 

17 X -. 264916 .011L56 -.003528 -. 313340 .1342L1 .048919 -.3620L3 -.300931 -.609552 
.17 Y .000060 .001531 .003127 -.000209 .000615 .000299 -.002037 -.001886 -. 003268 
1 1 -. 370641 .026752 -.025918 .732095 -.175524 .008083 -.104569 -.011974 -.053073 

- x -. 897457 .017035 -.012142 -.357156 .215514 .09326) -.547814 -.539322 -.913470 
Y .000250 .00648 .003533 -.000876 .002572 .001252 -. 008516 -.007888 -. 013659 
Z -. 171275 .066696 -. 035681 .849683 -. 190922 .017056 -. 159768 -.023743 -. 019686 

18 X -.962664 .015107 -.007304 -.204501 .121351 .023642 -.052133 -.091391 .173276 
19 Y .000440 .011266 .000936 -. 001540 .004520 .002194 -.014954 -.013851 -.023971 
18 1 -. 962667 .01517 -.007304 -.204500 .121351 .023642 -.352135 -.091391 .173277 

1 X -. 924231 .014673 -.005124 -. 13175 .099759 .007642 .377533 .000990 .366432 
19 V .000471 .012072 .00L003 -.001650 .004843 .002356 -.016020 -.014838 -.025676 
1 1 2 -1.000000 -.002374 -.001483 -.409501 .186532 .025795 -.032461 -. 110897 .220.515 

23 X -. 883522 .018672 -.002695 -. 170386 .086276 -. 002934 .162386 .057974 .476987 
23 Y .014108 .011266 .001535 .001431 .000114 -.001137 .011277 .003849 .008634 
2) 1 -.952170 .015139 .009277 -.652573 .263175 .032506 -.090368 -.096990 .2727)0 

21 X -.863125 .018631 -.002686 -.170404 .0862)5 -. 002982 .162714 .058174 .477134 
21 Y -. 000001 -.000003 -.003000. .000500 -.000031 -.000003 .300032 .000002 .000335 
21 z -.'11824 .035443 .010376 -.641516 .256852 .033378 -.121466 -.076537 .266175 

X -. 878962 .013225 -.002797 -. 170411 .085459 -. 003433 .165620 .059994 .477814 
S -.188640 -. 212483 -. 027171 -.013u6 -. 032338 .002690 -. 071654 .029096 .003936 

(z -. 513503 .224070 .017586 -.433730 .163954 .037783 -.388775 .117566 .179166 

22 X -.874070 .017795 -.002704 -. 170141 .084572 -.003877 .L68150 .06167.6 .477195 
22 Y -. 292674 -. 446568 -. 064772 -. 016-41 -.127580 -. 010745 -.0724)9 .157587 .011549 
22 -. 132065 .380592 .017601 -. L15663 .029651 .034784 -. 557456 .270519 .055595 

23 X -. 384629 .00786S -. 001644 -. 192712 .094247 -. 003831 .L75151 .057221 .483589 
23 Y -. 258948 -.500887 -.073149 -.023336 -.158077 -.020011 -. 312334' .187229 -.001254 
23 1 -. 085755 .431675 .015923 -. 055158 .00427L .034278 -. 575736 .285735 .0366)5



NRC/RHR PIPING MODEL PROBLEM II***ELBOM FLEX. AND MISS. MASS. INCL.UJEJ*** 

CC 
MJDE SHAPES (;LOBAL DISPLS AT MASS POINTS, 4ORMALIZED TO MAX. DISPL = 1.0), MODES I1 THRU 19 IcoID.  

C., RUN DCP DISP 
NAME NAME DIN 11 12 13 14 15 16 17 18 

RUNI 
(CONTD.) 

2k X -. 611654 .054561 -. 015453 -. 181L50 -.027478 -.032943 .290173 *22341 .355830 
24 Y -. 102115 -.560262 -. 084081 -. 018464 -. 223421 -.0422Z7 .160942 .2Z249 -.065306 
24 z -.059537 .302530 .011027 -. 030121 -.000630 .024995 -.411833 .178804 .03)99 

, 25 X .183027 .380885 -. 068881 -.081805 -.448957 -.113926 .580957 .7L9736 .037957 
25 Y -. 102776 -. 560011 -.083983 -. 018124 -.222964 -. 04Z132 .160719 Z21416 -.064778 2 5 Z .00166 5 .002269 .001259 -.003672 .006415 .001759 -. 013949 -.004824 .001687 

MOER1 HR 9 N20.  

71 y -.500011 -.0000302 -.000000 -.000000 -.000020 -.00000 .300032 -.000001 -.005306 77 7 -.000000 -.00000. -.000002 -.000000 -.000000 -.000000 .000000 .000000 -. 000030 

75 X -.001533 .002125 -.00)358 -.0000 -.002065 -.000593 .03057 .004955 .000415 1) 75 Y -.239415 -.6025 7 -.044653 -.012566 -.05148 -. 030598 .391251 .13063 -.006653 75 -. 09840 -.008054 -.01126 -.003662 -. 066865 -. 009013 .003144 .092459 -. 0136Z7 

75 X -. 00302 .000002 -. 000714 -.001596 -.004120 -.001183 .006078 .009081 .000827 75 y -.360774 -.027561 -.06084 -.016570 -.0673 -.037581 .b6325 -.055078 -.007391 
75 Z -.L40369 -.011012 -.024587 -. 011421 -.087933 -.011069 .00371 .109763 -.015131 

74 X -.004585 .006346 -. 001068 -.002386 -.006151 -. 0017605 .309078 .014959 .00L235 7q Y -.313375 -.568207 -.044855 -.010234 -.041146 -.018063 .19619 -.064244 -. 00232 74 7 -.128876 -. 008561 -.016510 -.007254 -.053855 -.00532 .301591 .045479 -.004282 

73 X -. 005570 .007701 -.001296 -.002395 -.007415 -. 002143 .011003 .017886 .00145 73 Y -. 311464 -.264272 -. 0184113 -.003665 -.014308 -.001170 -.022451 .009089 .001711 73 7 -.086955 -.003516 -.007320 -.002526 -.018839 -.000345 -.00031 -.006433 -.03534 

72 X -.006550 .009041 -.001523 -.003400 -.008777 -.002514 .O09075 .020977 .001252 7? Y -.091434 -.017230 -.003150 .001025 .00459 .008157 -.130466 .044657 .003134 74 7 -.037623 -.0029 -.00060 .000707 -.05974 .002403 -.001055 -.031607 0 86355 
C) 71 x -. 007526 .010381 -.001747 -.003399 -.010056 -.00283L .01470 .084024 .002035 

73 Y -. 200031 -.020427 -.000001 -.000000 -.0001 -.000001 .02241 -.0000 -.000030 
73 Z -.a0001 .003516 -.000000 -.002026 -. 08O83 -. 000000 .000010 .00602 -.000030 
73 X -. 00861 .012199 -.002052 -. 004578 -.0018 -.003371 .317316 .028143 .002345 
7: Y -. 09 -.545191 -.043275 .015059 .4602 .044824 .645476 -.239388 :.00733 

(201 

O~



NRC/RNR PIPING MODEL PROBLEM 1I***ELBOW FLEX. AND MISS. MASS. INCLUDE3*** 

M3DE SHAPES (aLOBAL DISPLS AT MASS POINTS, 4ORMALIZED TO MAX. DISPL = 1.0), MODES 11 THRU 19 (CONTO.) 

RUN DCP DISP 
NAME NAME DIRN 11 13 14 15 16 17 18 19 

RUNZ 
(CONTD.) 

69 X -. 009018 .012411 -.002088 -.004657 -.012022 -.003435 .017610 .026b21 .00238.  64 Y -. 307485 -.632912 -.045731 -.017485 -.049128 -.050203 .73511 -.278448 -.00263 6) Z .016226 -.015323 -.018514 -.007021 -.082630 -.013761 -.005131 .160186 --.03t356 

61 X .076840 .277290 -.010212 -.013606 -.12162 -.02318 .36530 .273243 -.0332?0 68 tj Y -.077774 -1.000000 -.065584 -.017432 -.045219 -.057115 .863475 -.342275 -.003039 6 1 .008113 .001707 -.003071 -. 001706 -.013439 .000530 -.043976 .037337 -.0113)4 

61 X .139548 .392525 -.027902 -.027775 -.2378b9 -.050600 .167734 .461399 -.061130 67 Y -.068652 -.985218 -.075411 -.014458 -.093413 -.059637 .781963 -.282522 -.030331 61 1 .O02595 .001992 .001449 -.003406 .007248 .001938 -.014656 -.006293 .00146 

li X .188027 .380385 -.068881 -.081105 -.448957 113926 .583957 .719736 -.037957 25 Y -. 102776 -.560011 -.083983 -.013924 -.222964 -.042131 .160719 .221416 -.06477d 
25 z .001665 .002269 .001259 -.003672 .006415 .001754 -.013949 -.004B2' OO0681 

2s X .479654 .163371 -.057623 -.045455 -.401431 -.10325D .53817 .482256 -.093524 2 y -.160143 *045296 -.040326 -. 0L1958 -.158899 .001654 -.360652 .365730 .001497 
25 z .001378 .001881 .001044 -.003047 .005323 .001462 -.011602 -.004013 .001436 

27 X .785397 -.209361 .007514 .046663 -.029489 -.000103 -.038800 -.239566 -.123989 27 Y -. 161407 .604433 .034821 .018994 .063054 .045767 -.470663 .072478 .091634 27 1 .001028 .001407 .003781 -.002280 .303934 .001096 -.308732 -.003010 .00LO56 

23 X .685034 -. 377874 .062477 .0)5431 .326533 .093914 -.542199 -.663647 -.0321427 28 Y -..080997 .555665 .064209 .031323 .184285 .039553 -.100425 -.249332 .078853 23 1 .000676 .000925 .000514 -.001502 .002625 .000723 -.005740 -.001967 .003697 

29 X .242359 -. 197376 .046379 .051457 .268852 .06983B -.375284 -.349376 .043979 29 Y -.300031 .000000 -.000000 -.000000 -.000032 .000000 -.000008 .000006 .00003 
29 1 .000322 .000442 .00245 -.000716 .001252 .000345 -.002738 -.000949 .000333 

33 X .000032 -.000000 -.000000 .000000 -.000002 -.000000 .3O0i -.000002 -.000002 33 Y -.000047 -. 322079 -.078165 -. 034697 -.247432 -.011927 -.398775 .493234 -.011789 30 1 .000115 .000157 .00)086 -.000253 .000.)44t .000123 -.000968 -.000337 .00011 

) 31 X -.071149 .103270 -.034316 -.027096 -. 08332 -.048213 .?3138 .15614 -.U6854 3L Y -.013332 -.443197 -. 119029 -.051154 -.375063 -.012270 -. 1543)7 .749927 -.006351 3L L .000031 .000001 -.000000 -.000000 .000002 .000001 -.300300 -.000002 -.0003 

32 x -. 089320 .273583 -.113380 -.070514 -.667238 -.142037 .563574 316170 -. 43636 32 Y -. 060662 -. 505554 -.176424 -.070449 -.521552 .00452 -1.1000)0 L.000000 .02)748 31 7 .00075 3 .000363 -.00)436 .000152 .0013?4 .000717 .302059 -.001593 -. 00340 

**05 203 .73 SL1 -. 27 448 -. 0 262



NRC/RHR PIPING MODEL PROBLEM II***ELBOW FLEX. AND MISS. MASS. INCLUDE0*** 

MJDE SHAPES IGLOBAL OISPLS AT MASS POINTS, 4ORMALIZED TO MAX. OISPL = 1.0), MODES 11 THRU 14 (COqrO.) 

RU4 DCP DISP 
NAME NAME DIRN 11 12 13 14 15 16 17 18 19 

RUN2 
CONTD. I 

33 X .)19502 .313283 -.152436 -.076059 -.684223 -.16577% .716L35 .196303 -. 307484 
33 Y -.109584 -.259272 -.165019 -. 050140 -.378042 .035172 -.749368 .594599 .043929 
33 Z .001504 .000725 -.003971 .000304 .002643 .001431 .004110 -.003178 -. 000679 

34 X .158825 .237460 -.153830 -.047719 -. 783250 -.111785 .394523 -.128170 -.209166 
34 Y -.142193 .201075 -.103247 .003446 .026918 .084376 .355456 -.335901 .0447)4 
34 Z .D02253 .001086 -. 001454 .000455 .003954 .002140 .006146 -. 004751 -. 001013 

35 X .180890 .216153 -.147616 -. 040453 -.740438 -.096581 .312420 -. 199835 -.178742 
35 Y -. 146207 .299613 -.096859 .015793 .122572 .096324 .243731 -.541059 .042233 
35 z .302396 .001154 -.001546 .000484 .004234 .002275 .306534 -.005051 -.001079 

35 X .160390 .030118 -.024652 -.013631 -.338704 -.056855 -.3289L2 -.28713i -.005958 
35 Y -. 145655 .426040 -. 101625 .033771 .273579 .127245 .515566 -. 812715 .032750 
35 Z .004849 .124895 -. 022100 .019251 .170022 .044607 .288267 -. 275103 -. 013631 

CN 3? X .173526 -. 169136 .154597 .012728 .059186 -.061602 -.291013 -. 190043 .115587 
3? Y -.112804 .261263 .065932 .055369 .574645 .099063 .332825 -.664382 .102835 

10 37 Z .053940 .250452 -.110936 .035393 .341440 .124572 .655235 -.496095 -. 063946 

38 X .173761 -. 170020 .154897 .013007 .062427 -.060719 -.293535 -. 189953 .116729 
38 Y .017821 .014686 .366128 .075919 .803651 -.044302 .195153 -.097618 .053089 
33 7 .251061 .090710 -.093377 .014638 .113412 .086879 .347636 -.140014 -.084210 

39 X .173123 -.170422 .154950 .013164 .064340 -.060111 -.294671 -.189652 .117243 
39 Y .094027 -.110994 .501550 .031251 .855221 -. 119757 129247 .257195 .0007L5 
39 1 .370000 -. 020461 -.055933 .001828 -.042059 .049036 .099828 .079631 -. 079725 

43 X .131430 -. 18319l .152250 .012054 .053999 -. 056563 -.309399 -.133165 .106947 
43 Y .117585 -. 149245 .512775 .079514 .837945 -. 123605 .395477 .404461 -.025710 
40 z .401962 -.056168 -. 041702 -. 000808 -.084085 .034082 -.011568 .119462 -.059277 

41 X .18d535 -.200347 .054951 .000717 -.049987 .011812 -.369944 .060333 .064034 
41 Y .124914 -. 165902 .415005 .067166 .728777 -.056416 .335953 .597323 -. 069511 
41 2 .367203 -. 075566 -. 037584 .00)436 -. 088033 .016442 -. 195145 .041285 .023329 

42 X .174812 -. 189134 -. 075137 -. 014201 -. 187675 .093567 -. 405685 .192365 .025370 
42 Y .111478 -.154199 .263946 .052310 .584437 .024L9d .000485 .727580 -.108832 
42 z .291939 -. 096748 -. 010956 -. 005325 -. 162630 -. 028904 -. 393360 -. 033726 .106273 

43 X .163349 -*165b23 -. 122533 -. 014566 -. 178636 .125039 -. 365834 .185629 .015537 
43 Y .090525 -. 133418 .245136 .050007 .569241 .044504 .326543 .713335 -. 114678 
43 1 .261849 -. 048285 -. 003421 -. 009544 .-. 21032Z -. 045171 -. 417908 -. 056606 .115654 

0



NRC/RHR PIPING MODEL PROBLEM II***ELBOW FLEX. AND MISS. MASS. INCLUDED** 

MJDE SHAPES (SLUBAL OISPLS AT MASS POINTS, ORMALIZED TO MAX. DISPL 1.03, MODES 11 THR1I 1) ICUV.) 

RUN DCP DISP 
NAIE NAML DIkN 11 12 13 14 15 16 17 18 19 

RUN2 
(CONTD.3 

44 X .143337 -. 114553 -.199998 -.009D97 -.093175 .179999 -.260866 .138002 .004824 4.4 y .045070 -.091956 .195535 .048619 .572233 .068468 .101371 .653720 -. 121834 it. (f Z .*216730 -.090070 .003059 -.016691 -.288128 -.06577% -. 1522 -.0?4067 .117350 

45 X .126445 -.072t22 -.260317 -.004279 -.019323 .222266 -.174780 .097130 -.002699 4, Y .006944 -.057895 .157945 .047579 .575755 .085553 .161475 .605723 -.12801 45 7 *174337. -.083707 .010757 -.022736 -.353878 -.083508 -.412798 -19911 .116067 
45 X .093777 -.033888 -.265162 -.000475 .035485 .218887 -.094119 .056898 -.005463 if I Y -.0193)4 -.037386 .147149 .041352 .588352 .089703 .?11146 .582821 -.133933 45 .121849 -.060613 .009494 -.022470 -.338135 -.078953 -.33177 -.130604 D95956 

47 X .0000 1 -.000000 .000001 -.000000 -.000006 -.000003 -.300031 -.0000 -.0000)0 41 y -. 019804 -.036710 -.145378 .047372 .582660 .089311 .210745 .578798 
4 7 .000001 -.000030 .000000 .000000 -. 000030 - -. 030010 

43 X -. 081036 .005313 .423069 -. 014938 -.286223 -.374565 .333457 -.087008 -.006935 43 Y -.019763 -.035775 .142836 .046658 .574137 .088574 .209630 .571962 -.132758 
43 z -.073876 .025576 .033237 .026838 .365087 .074591 .275134 .258297 -. 1069)6 
14* X -.115271 -.019198 .791331 -. 037610 -.670563 -.643505 .001366 -.151015 -.019400 4? y -. 019740 -.034770 .140000 .045837 .564277 .087578 .207843 .563273 -.131388 ' 49 2 -.070162 .012417 .073144 .037548 .493733 .09951. .313465 .404197 -.1389)7 

53 X -. 114059 -.055279 1.000000 -.053458 -1.000030 -.67683 -.0711?3 -.176481 -.026854 5) Y -.019673 -.033695 .136875 .044910 .553101 .086324 .205390 .552758 -.129512 5) 1 -.021292 -.010069 .063806 .024348 .302650 .049261 .137869 .282636 -.0750bB 

51 X -.073555 -.039747 .703029 -.043380 -.742925 -.365580 -.045344 -.139284 -.018112 51 Y -. 0036L9 -.013869 .050764 .015661 .190952 .030267 .065076 .199313 -.04461 
c 5L Z -.000405 .000284 -.00)185 .000459 .000933 .000324 a001o0 .000636 -.000590 

52 X -.052942 -.027905 .519959 -. 031L45 -. 535177 -.251953 -.028)33 -.102290 -.01330U 'j? y -.300000 -.000001 .003004 .000001 .000014 .000002 .0 3 .000013 -.000032 52 1 -.000304 .000213 -.000139 .000144 .000739 .000238 .301206 .000477 -.003443 

() 51 X -.000001 -.000000 .000004 -.000000 -.0000)4 -.000006 -. 00090 -.000001 -.0000:, 53 Y .303500 .014u33 -.079096 -.023440 -.284952 -.0542Z7 -.109133 -.322022 076086 51 1 -.000000 .000001 -.000003 .000000 .0000 4 -.00002) -. 0000 -.000000 -.000031 

*. ' 025271 .0L4751 -.261751 .016 ,273 5 t X U57 045 .671 .0116116 .280734 .016945 .0021#34 V047699 .007352 y V .000976 .01)132 -.084514 -. 023788 -.2878V6 -.06421d -.12017 -.348455 .0852L3 O 5. .000o55 .000253 -.001998 .000)30 .002709 -.016315 -.0016J4 -.000808 .000023 

*086o.031 .632 -113



- -. Pwar, * airCLL - u3 55/0I/I0. LAf 1-.9.  

NRC/RHR PIPING MOOEL PRUBLEM II***ELBOW FLEX. AND MISS. MASS. INC.UDED*0* 

MIDE SHAPES'(GLOBAL DISPLS AT MASS POINTS, VORMALIZED TO MAX. DISPL = 1.0, MODES 11 THRU 14 (coDrD.i 

RUN DCp DISP 
NAME NAME DIRN 11 12 13 11', 15 16 11 18 19 

RUNZ 
I CONTD. I 

55 X .327440 .017608 -.297746 .018465 .324560 -.087583 -. 008026 .047685 .008543 
55 Y -. 002017 .008692 -. 045971 -. 011705 -. 140226 -. 040257 -.068407 -. 189631 .048537 
5j z .000110 .000505 -. 003991 .000261 .005439 -. 032581 -. 303294 -.001613 *003046 

55 X .014751 .011176 -. 172718 .010794 .192953 -. 171915 -. 016995 .019266 .004995 
5! Y .000000 .OOOOO -. 000001 -. 000001 -.000008 .000005 -.30032 -.000006 .0000)1 
55 z .000166 .000157 -.005979 .000390 .008103 -.048790 -.004797 -. 002416 .003010 

57 X .007584 .006826 -. 096361 .006157 .110242 -. 169703 -. 017036 .005411 .0028)7 
57 Y .003794 .000228 .010618 .000814 .007235 .02103§ .317399 .038002 -. 011973 
51 1 *000188 .000858 -.006777 .000442 .009183 -.05529) -.005436 -.002737 .003079 

53 X -.000628 -. 001080 .011406 -.000772 -. 014735 .054704 .105230 .001218 -. 003060 
58 Y .016742 .007354 -.002074 -. 010631 -. 140649 .09604§ -. 005128 -.040659 .003612 
51 1 .005653 .037621 -.088885 .005108 .107920 -. 321337 -.032067 -.006162 .002171 

59 X -.000845 -. 001549 .015190 -.001093 -.021010 .082224 .308014 .002202 -. 00)196 
59 Y .018228 .007920 -. 003732 -. 0L4577 -. 193544 .16784S -. 015628 -. 079326 .015776 
59 1 .007024 .010732 -. 123170 .007307 .149162 -. 507140 -. 051257 -. 013013 .003347 

6) X -. 001011 -.001925 .020064 -. 001354 -.026136 .105255 .010498 .003054 -.003327 
C 63 Y .019228 .008336 -.005100 -.017823 -.237122 .228998 -.026511 -.112630 .026458 

63 Z .008059 .013228 -. 145380 .009525 .182926 -. 663460 -. 067615 -. 018800 .003829 

61 x -. 001146 -. 002295 .024024 -. 001627 -. 031553 .131860 .013490 .004158 -. 003561 
61 Y .318031 .007944 -. 006672 -. 021)12 -. 280361 .307314 -. 040558 -. 157803 .042649 
61 z .008535 .015h37 -. 168194 .011200 .216521 -. 855122 -.088518 -.026733 .004850 

6Z X -. 000129 -. 001499 .015718 -.001069 -.020767 .088278 .009129 .002851 -.000412 
6? Y .010775 .004838 -. 004458 -. 013129 -. 183402 .209341 -. 028518 -. 109047 .033587 
6? Z .005312 .010149 -. 108909 .007312 .141667 -. 577096 -. 060212 -. 018532 .0033)6 

63 X .0000000 .000000 -. 000001 .000000 .000001 .000007 .000000 .000000 .000030 
63 Y .000000 .000000 -. 000000 -. 000000 -. 000002 .000003 -. )00000 -. 000001 .0000)0 
63 - I .000030 .000000 -. 000001 .000000 .000032 -. 000006 -. 000001 -. 000000 .00000 

NODES 
81 X -. 000552 -. 004604 .0225H0 -. 006603 -. 099017 .264776 -. 007149 -. 046521 .019833 
31 y .318233 .007924 -. 003734 -. 014584 -. 193647 .167958 -. 316640 -. 079385 .015790 
81 z .018446 .036351 -. 179480 .005547 .146160 -1.000003 -. 366659 -. 080977 -. 005222 

O



-r.-..]..  

NRCfRHR PIPING MOOEL PR08LEM I1***ELBOW FLEX. A4D MISS. MASS. INCLU)EDO** 

MJDE SHAPES (IOUBAL UISPLS AT MASS POINTS,9 4ORMALIZED TO MAX. DISPI 1.01, MODES 11 THRU 19 ICON4TD. I 

RUN DCP DISP 
NAME NAME DIRN IL 1 13 1'. 15 16 17 18 L9 

NORMALIIING FACTORS .4003E-01 .8895E-01 -62IIE-01 .64OIE-01 I 132E *DO *9989E-O1 .1071E+00 LO060E+00 .558SE-31 

C, 

C,
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NRC/RHR PIPING MODEL PRORLEM II***ELBDW FLEX. AND MISS. MASS. INCLUDED*** 

ACCELERATION SPECTRUM NO. I 

O 
SPECTRUM NAME HIRZ 
SPECTRUM TITLE HORIZONTAL RESPONSE SPECTRA 3Z DAMPING 

PERIOD/FREQUENCY CODE = F (FREQJENCIES SPECIFIEDI 
UNITS CUD: = G (MULTIPLES OF GRAVITY) 

INTERPOLATION TYPE NATURAL 

FREQUE4CY ACCELERATION 

35.00)0 .42?5 
30.0030 .4225 
25.0030 .4234 
?0.U000 .4336 
15.0030 .4441 
12.00jo .4690 
10.000 .500o0 
9.00)0 .5123 
8.00)0 .5518 

CI 7.5030 .6318 
7.0000 .6958 
6.50J0 .8646 C'6 .0030 1.2176 
5.5000 1.8291 
5.0000 1.6738 
4.5000 1.7312 
4.0000 2.5551 
3.71)0 2.2541 

0 3.5000 .2.0262 
3.00)0 1.0956 
2.5000 1.7319 
2.00)0 1.1116 
1.5050 .6133 
1.0000 .3032 
.7010 .2118 
.4000 .1048 
.3000 .0776 

C 

0l
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NRCfR1R PIPING MODEL PROBLEM II***ELBOW FLEX. A4D MISS. MASS. INC-.UDED*** 

ACCELERATION SPECTRUM NO. 2 

SPECTRUM NAME -VERT 

SPECTRUM9 TITLE - VERTICAL RESPONSE SPECTRA 3% DAMPING 

PE-R[O0#FR=(QUNCY COJF = F IFR EQJENCIES SPECIFIED) 
UNITS CODE - 6 (MULTIPLES OF GRAVITY) 

INTERPOLATION TYPE NATURAL 

FRFUUE.N: V ACCELERATI )N 

35.0030 .15 8 
30.0030 *1~ 

15.00jo .Z268 
i2.O)( .34~56 
11.35i0 .3433 
10.0000 .2868 
9*00)() .2678 

,8 .00:3o .2553 
7.50)0 o2719 
7.00,10 .3539 

C)6o5030 .4i091 
6.00)0.54 
5.50J0 .93J5 7 5.00)0 1.214i5 
4..5030 916 
'0000 71030 

2o50)0 40 q 8 
C2.00a0 o3561 

1.5030 o.26 F)8 
1.00)0 .1763 c) .70)0 .1311 
.40)0 .U696 c3 30')0 .0506 U



"RCI'RIIR PIPING MOUEL PROBLEM I.I***ELBOW FLEX. AND0 MISS. MASS. INCLUD2E)*** 

SPECTRAL ACCELEkATIUNS (MJLTIPLES OIF GRAVITY) AT MODE FRE3UENCIES 

FSPECTRUMSE 1 3 4 56 1 8 9 L0 FREQUENCY 3.795 4.531 6.q79 8.033 8.450 10.471 12.391 13.539 14f.157 15.503 

SPCRUZ .344 1.728 .879 .551 .514 .493 .§.69 .456 .451 .443 SPECTRUM .2 .659 .931 .416 .256 .267 .307 .34? 23 .260 .223 

MODE NUMIIEk it 12 13 14 15 16 17 i8 19 FREQUENCY 15.902 20.759 .21.114 22.340 22.453 25.196 26.325 26.412 28.82bF 

SPECTRUM 1 .442 .430 .129 .427 .427 .423 .423 .423 .423 SPECTRUM 2 .223 .185 .184 .179 .179 .110 .17) .170 .170 

(Il



NRC/RHR PIPING MODEL PROBLEM II***ELBU4 FLEX. AND MISS. MASS. INCL.UDED*** 

RESPONSE SPECTRUM ANALYSIS NO. L K RESPONSE 

RESULTS SET NAME (INERTIA ONLY) = CCX 

EXCITATION OPTION = SMPL (SIMPLE EKCITTION) 

RESULTS SET NAME (INERT + ANCri = (NO ANCHOR 4OVEMENTS) 

MISSING MASS OPTIO = MISM (CORRECTION APPLIED) 

MODE COMBINATION OPTION = MCOC, (COC METHOD) 

DAMPING RATIO (ALL MODES) = 0.000 

ACCELERATIONS COiE = ALLA (CALCULATE FOR ALL POINTS) 
ACCELERATION CUT-UFF (G) = U.30 

NO. OF NE4 SUPPORT LEVELS = 0 

0f 
RESPONSE SPECTRA 

K SPECTRUM Y SPECTRUi I SPECTRUM SCALE FACTOR 

HJRZ 1.000 

COC COMBI4ATION CASE = W4ITE NOISE 

o 

0



N4C/RHR PIPING MODEL PROBLEp/'II***EL8UW FLEX. AND MISS. MASS. INCLU3E)*** 

RESPONSE SPECTRUM ANALYSIS 40. 1 (CoCX), FORCES AND MOMENTS IN'LOCAL COJRDINATLS I4SC EP1. ONLY) 

RULN SOP OLP AXIA~L Y 1XX YY 11 
;ROUP MMII NAME FIRCE FORCE FORCE MOMENT MOMENT MOMENT 

(LA4I (LR3 (18) AL1.INI ILB.INJ (LB.141 

eis M UCPI %i9 4.5.67 23.52 68.75 0.30 1650.01 554.50O 
81 4.5.67 23.52 68.75 0.30 .00 .)



NRC/RiR PIPING MODEL PROBLEM ll***ELBOW FLEX. AND MISS. MASS. INCLUDE.*** 

RESPONSE SPECTRUM ANALYSIS NO. 1 (CQCXKi 3LO8AL DISPLACEMENTS AT DISPLA:EMENT OUTPUT POINTS 

RUN DOP DCP X Y 1 XX YY 03 
NAME NU. NAME DISPL DISPL DISPL ROT4 ROTN ROTM 

(INI (1 1 . (IN) (RAD) (RAD) (RADI 

RUN1 

1N1 .000 .000 .000 .00572 .00525 .00557 
2 5 .294 .000 .295 .00553 .005Z5 .00559 
3 6 .316 .030 .317 .00541 .00525 .00554 
4 7 .332 .030 .362 .00033 .00547 .03445 
5 8 .252 .039 .362 .00052 .00539 .00370 
6 9 .374 .039 .362 .00114 .00510 .00296 
7 LO .403 .024 .374 .00155 .00430 .00258 
8 11 .396 .015 .377 .00157 .00423 .00255 19 12 .392 .009 .380 .00159 .00419 .00254 

10 13 .374 .000 .373 .00225 .00390 .00256 
LI 14 .362 .000 .362 .00230 .00382 .00258 
12 15 .339 .00o .339 .00239 .00367 .00252 
13 16 .318 .000 .320 .00244 .00359 .002S4 
14 17 .298 .000 .300 .00248 .00352 .00255 
15 18 .074 .002 .074 .00255 *00170 .00134 
16 19 .075 .003 .085 .00246 .00156 .00155 
17 20 .076 .002 .092 .00157 .00104 .00045 
18 21 .076 .000 .088 .00153 .00103 .00052 
19 22 .076 .030 .023 .00031 .00083 .00115 
20 23 .076 .039 .021 .00067 .00050 .00039 
21 24 .073 .092 .018 .00057 .00067 .00045 
22 25 .063 .092 .001 .00054 .00083 .00050 

R UN 2 
23 77 .000 .000 .000 .00058 .00010 .00033 
24 76 .000 .018 .006 .00058 .00009 .00028 
25 75 .000 .030 .010 .00058 .00005 .00013 
26 74 .000 .032 .011 .00058 .00002 .000)8 
27 73 .000 .027 .009 .00058 .00007 .00022 
28 72 .000 .016 .006 .00058 .00012 .00036 
29 71 .001 .000 .000 .00058 .00018 .00049 
30 70 .001 .029 .010 *00058 .00018 .00059 
31 69 .001. .032 .011 .00058 .00017 .00060 32 68 .007 .049 .003 .00Obb .00062 .00047 
33 67 .013 .056 .001 .00069 .00086 .00041 
34 25 .063 .092 .001 *0005 4 .00083 .00050 35 26 .104 .122 .000 .00045 .00063 .00067 
36 27 .131 .132 .000 .00024 .00026 .00041 
37 28 .120 .o07 .000 .00044 .00054 .00117 38 29 .00 .000 .000 .00L-4 .00126 .00144 
39 30 .000 .091 .000 .00250 .001 5 .00150 
40 31 .U42 .148 .000 .00273 .00201 .00159 41 32 *153 .293 .000 .903)3 .00242 .00138 
42 33 .273 .445 .000 .00310 .00257 .00238 
43 34 .405 .597 .000 .003J0 .00250 .'0ZZ8 ( 4 35 .429 .625 .000 .002 i .00247 .00232 
45 36 .42 .5 7 .029 .00207 .00168 .00338



NRC/RHR PIPING MODEL PROBLEM II***ELBOW F:.EX. AND MISS. MASS. INCLUDE)*** 

RESPONSE SPECTRUM ANALYSIS NO. I (COCXJ, GLOBAL DISPLACEMENTS AT ]ISPLACEMENT OUTPUT POINTS CONT3.  

RUN DUP DCP x y zxx Yi or NAME NO. NAME OISPL DISPL DISPL ROT4. ROTN RDT4 
(INI LINI 1lNI IRADI (RADI (RAD) 

RUN2 
I.CONT.I 

46 37 .361 .591 .035 .00180 .00133 .00434 47 38 .3bt .419 .020 .00158 .00116 .00416 48 39 .3b1 .313 .047 .00145 .00107 .00418 
49 40 .340 .20 .052 .00140 .00086 .004)8 
50 41 .240 .160 .039 .00121 .00072 .003)8 
51 42 .138 .058 .026 .00099 .00059 .00374 
52 43 .115 .039 .023 .00037 .00078 .003[4 53 44 .092 .024 .020 .00080 .00073 .0029 
54 45 .073 .013 .018 .00074 .00070 .00286 
55 46 .048 .007 .013 .00043 .00102 .00156 
56 47 .000 .007 .000 .00028 .00098 .00136 57 48 .034 .006 .008 .00009 .00093 .00045 
58 49 .044 006 .009 .000 5 .00088 .00037 59 50 .041 .006 .004 .00014 .00083 .00014 60 51 024 .002 .000 .00017 .00060 .00015 
61 52 .017 .000 .000 .00015 .00056 .000L4 
62 53 .000 .003 .000 .00005 .00035 .00012 
63 54 .008 .004 .000 .00002 .00011 .00010 
64 55 .00 .002 .000 .00006 .00006 .00039 
65 56 .004 .000 .000 .00007 .00014 .00037 
66 57 .002 .001 .000 .00007 .00014 .00006 b7 58 .000 .002 .001 .00008 .00002 .000 2 68 59 .000 .002 .002 .00008 .00002 .00002 69 60 .000 .002 .002 .00038 .00001 .00032 
70 61 .000 .002 .002 .00008 .00001 .00002 71 62 .000 .001 .001 .00038 .00002 .00333 72 63 .000 .000 .000 .000)8 .00003 .000)3 

41SC.  
O N0ODES 

73 81 .001 .002 .003 .00038 .00002 .00032 

O)



NRC/RHR PIPING MODEL PROBLEM II***ELBOW FLEX. AND MISS. MASS. INCLUDED*** 

RESPONSE SPECTRUM ANALYSIS NO. 1 ICQCXI, ABSOLUTE GLOBAL ACCELERATIONS (MULTIPLES OF GRAVITY) 

POINT x Y I X-Z X-Y-1 
NA4E ACCEL ACCEL ACCEL ACCEL ACCEL 

1 .423 .000 .000 .423 .423 
5 1.336 .000 .647 1.484 1.484 
6 1.427 .000 696 1.538 1.538 
7 1.488 .070 .797 1.638 1.670 
8 .894 .149 .797 1.197 1.207 
9 .910 .161 .797 1.209 1.223 

10 .974 .091 .796 1.258 1.261 
11 *956 .056 .798 1.245 1.246 
12 .943 .032 .403 1.239 1.23) 
13 .901 .000 .791 1.199 1.199 
14 .877 .000 .768 1.166 1.166 
15 .832 .001 .127 1.104 1.104 
[6 .796 .001 .692 1.055 1.055 
17 .763 .001 .660 1.039 1.009 
18 .537 .008 .332 .631 .631 
19 .541 .008 .362 .651 .651 
20 .54? .007 .362 .652 .652 
21 .542 .000 .346 .b43 .b43 
22 .542 .311 .070 .546 .628 
23 .544 .345 .063 .548 .647 
24 .524 .354 .045 .526 .639 
25 .501 .354 .002 .501 .619 
77 .423 .000 .000 .423 .423 
16 .423 .144 .035 .424 .448 
75 .423 .236 .054 .426 .487 
14 .423 .243 .050 .425 .493 
73 .423 .197 .038 .424 .458 
72 .421 .114 .020 .423 .433 
71 .423 .030 .000 .423 .423 
70 .423 .191 .033 .424 .465 S69 .423 .214 .037 .424 .475 
68 .425 .293 .010 .426 .517 

.432 .309 .003 .432 .531 
25 .501 .354 .002 .501 .619 
26 .569 .382 .002 .569 .635 
27 .53 .331 .001 .534 .67fI 
28 .526 .202 . 001 .526 .5S3 
29 .443 .000 .000 .443 .443 
30 .423 .159 .000 .423 .4 2 
31 .430 .256 .000 .430 .501 
32 .505 .491 .000 .535 .641 
33 .621 .707 .001 .629 .4* 

.34 .771 .910 .001 .771 1.206 
35 .dol .973 .001 .830 1.259 
30 .79i 1.022 .07 .797 1.?45 
37 .751 *914 LU4 .758 1.137 
38 .751 .651 .130 .767 1.102 
39 .751 .5L4 .13 .772 .921



NRC,'RHR PIPING MODEL PROBLEM II***ELBOW FLEX. AND MISS. MASS. INC.LUDEJ*O* 

RESPONSE- SPECTRUM A4ALYSIS NO. I ICQCX), 43SOLUTE GLOBAL ACCELERATIONS [MULTIPLES OF GRkVITYl (COITI.I 
POINT X y I X-1 X-Y-1 
NAI E ACCEL ACCEL ACCEL ACCEL ACCEL 

040 .731 .448 .190 .755 .8,18 
41 .629 .305 .161 .60#9 .717 

042 .537 .153 .120 .551 .574 43 .516 .142 .108 .527 .545 
44 .491 .128 .096 .497 .513 
45 .470 .122 .092 .478 .491.  0l 4b .447 .123 .077 .454 .470 
47 .423 .122 .000 .423 .440 
48 .448 .120 .077 .454 .410 
49 .494 .116 .102 .5D5 .518 
50 .5 31 .116 0b 3 .535 .547 
51 .480 .040 O000 .460 .4 d2 
52 .5' .000 .000 .454 .454 
53 z423 .061 .000 .423 .427 
54 .431 .053 .001 .431 .436 
55 .433 .033 O0OZ .433 .435 
5 f .426 .000 .003 12 6 .4Z6 
57 .424 .009 .003 .424 .424 

C)59 .42Z3 .036 .032 .424 .425 
59 .423 .045 .045 .425 .427 
S 0 .423 U053 .055 .426 .424 
51 .423 Of060 .Ou6 .428 .143? 
f2 .423 U039 .043 .4125 .417 
f63 .423 .000 .000 .423 .423 

I a1 .423 U045 .0b8 .428 .431
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NRC/RHR PIPING MODEL PROBLEM II***ELBDW FLEX. AND MISS. MASS. INC.UDE*** 

RESPONSE SPECTRUM ANALYSIS NO. I (CQCX). FORCES, MOMENTS AND STRESSES ALONG PIPE RUNS 

RUN SUP DCP COMP AXIAL V TORS Ty 
NAME NU. NAME TYPE FORCE FORCE FORCE MOMENT MOMENT 4iGMENT M/Z 11/1 

(LBI . .BI (LB) (LB.IN) ILB.INI (LB.INJ (PSI) (P51I 

RU NI 
1 1 STRP 612.22 529.03 1160.30 .00 .00 .00 .00 .00 
2L 5 STRP 612.22 529.03 1160.30 .00 60330.87 27507.66 1409.28 1409.28 
24 5 STRP 612.18 238.20 1004.74 .00 60330.87 27507.66 3948.42 3948.42 
3L b STRP 612.13 238.20 1004.74 .00 64353.60 28395.51 4188.63 4188.63 
3C 6 RELA 612.17 969.96 156.51 .00 28395.51 64353.60 4188.63 10224.95 

- 7 BELd 969.96 612.17 186.51 30254.23 2238.11 68731.18 4476.51 10927.72 
4k 7 STRP 860.38 620.28 164.79 30254.23 2238.11 68781.18 4476.51 4476.5.  
5L 8 STRP 860.38 b20.28 164.79 30254.23 8314.90 41828.61 3113.70 3113.70 
5 8 8 STRP 705.81 630.15 241.74 30254.23 8314.90 41328.61 3113.70 3113.70 

9 STRV 705.81 630.15 241.74 30254.23 17345.48 15657.41 2276.39 2276.39 
6R 9 BELB 600.68 507.66 430.36 30254.23 17087.19 15938.89 2276.39 5556.94 
7 10 BELS 507.66 600.68 430.36 19677.33 29911.83 17341.94 2368.99 5783.01 
7R 10 STRP 537.28 395.09 561.19 19677.33 17341.94 299L1.83 2368.99 2368.99 
LIL 11 STRP 537.28 395.09 53L.19 19677.33 19887.15 29990.17 2442.29 2442.29 
84~ 11 STR 547.90 383.22 546.73 19677.33 19887.15 29990.17 2442.29 2442.29 
9L 12 STRP 547.90 383.22 546.73 19677.33 21670.24 30109.31 2500.59 2500.59 94 12 HELS 564.16 365.86 524.23 19677.33 21670.24 30109.31 .2500.59 6104.24 

IOL 13 aELB 620.28 259.59 524.23 26176.94 18703.28 29030.77 2582.46 6304.11 
10R 13 STRP 620.28 274.38 498.72 26176.94 18703.28 29030.77 2582.46 2582.46 
11,- 14 STRP 620.28 274.38 498.72 26176.94 20649.74 27742.83 2582.86 2582.86 
112 14 STPP 4120.60 187.35 254.45 26176.94 20649.74 27742.83 2582.86 2582.86 
12L 15 STRP 4120.60 187.35 254.45 26176.94 21735.57 26968.64 2585.37 2585.31 
12A 15 VALV 4120.53 182.18 174.01 26176.94 21735.57 26958.64 NIA 
13 16 VALY 4120.53 182.18 174.01 26176.94 21959.37 25861.10 N/A 
14. 17 VALV 4120.38 291.50 171.70 26176.94 20841.11 23920.58 N/A 
L) 1R 17 STkP 4120.17 441.79 304.99 26176.94 20841.11 23920.54 2449.30 2449.30 
15L 18 SrP 4119.30 525.91 382.87 26176.94 19843.61 41020.35 3129.37 3129.37 
15q 18 STRP 4118.41 347.96 264.69 26176.94 19843.61 41020.35 3129.37 3129.37 
IbL 19 STRP 4118.41 347.96 264.68 26176.94 17607.25 40208.47 3043.37 3043.37 
164 19 3ELB 4118.01 359.92 266.65 26176.94 17607.25 40238.47 3043.37 7429.23 
17L 20 REL3 359.92 4118.01 256.65 14895.93 23289.20 27886.49 2338.31 5708.11 
17R 23 STRP 370.43 4117.90 212.61 14895.93 23289.20 27886.49 2338.31 2338.31 
18. 21 STIP 370.43 4117.90 272.6t 14895.93 22280.96 40349.62 2911.86 2911.86 
18 21 STRP 392.35 601.88 237.16 14895.93 22280.9b 40399.62 2911.86 2911.86 
19- 22 STRP 436.41 583.97 308.28 14895.93 1431b.37 7l85.78 1318.99 1318.99 
19J 22 HEL9 465.81 312.59 558.77 14895.93 7985.78 14316.37 1318.99 3219.83 
20.. 23 3ELB 334.07 450.b6 558.77 13257.83 14208.70 153)7.73 1465.42 3577.28 
20R 23 BELO 347.57 543.60 459.79 13257.83 15097.73 14208.70 1465.42 3577.28 21L 24 REL3 543.60 347.59 459.79 16427.80 11596.65 17)29.86 1604.31 3916.33 
21R- 24 STRP 518.02 509.84 316.22 16427.80 13148.84 16824.69 1604.31 1604.31 
22 25 STPP 51R. 0 2 509.84 316.22 16427.80 8935.84 24352.57 1828.43 1828.43



NRC/RHR PIPING MODEL DPUBLEM II***ELBOW FLEX. AND MISS. MASS. INC.UDE)*** 

RESPONSE SPECTRUM ANALYSIS NO. 1 (CQCX). FORCES, MOMENTS AND STRESSES ALONG PIPE RUNi (CO4TD.) 

RUN SOP DCP COIMP AXIAL Y I TDRS YY ZZ 
NAME NO. NAME TYPE FORCE FORCE FORCE MOMENT MOMENT MOMENT M/1 Z4/z oU2 (L3) (LBI (LB) (LB.IN) IL8.IN) . L3.[NI (PSI) 

RUN2 
23 77 STRP 904.38 260.18 77.25 0.00 .00 .00 .00 .00 
24. 75 s rP 904.38 280.1.8 77.25 0.00 4403.05 15910.01 352.09 352.09 
244 76 STRV 904.07 209.65 55.45 0.00 4403.05 15970.01 352.09 352.09 
25. 75 STRP 904.07 209.65 65.45 0.00 8091.27 27463.76 616.68 b 16.68 
25R 75 STRP 903.96 111.94 54.10 0.00 8091.27 27853.76 616.68 616.68 
26. 74 STR9 903.4b 111.94 54.10 0.00 10826.92 33317.11 744.58 744.58 
26R 74 STRP 902.72 101.31 53.09 .00 10826.92 33317.11 744.58 744.58 
27L 73 STRP 902.72 101.31 53.09 .00 12247.51 33640.85 760.92 760.92 
27R 73 STVP 902.02 142.95 55.63 .00 12247.51 33640.85 760.92 760.92 
28L 72 SrRP 902.02 142.95 55.63 .00 13566.07 32426.35 747.08 747.01 c% 28R 72 STRP 901.19 174.04 57.33 .00 13566.37 32426.35 747.08 747.08 
29. 71 STRP 901.19 174.04 57.33 .00 14929.03 31108.51 733.38 733.38 
29R 71 STRP 900.06 514.70 724.18 .00 14929.03 31108.51 733.38 733.38 
30L 70 STRP 900.06 514.70 724.18 .00 24410.62 9374.71 555.77 555.77 
30R 70 sr~P 899.20 473.16 719.48 0.00 24410.62 9374.71 555.77 555.77 
31. 69 STRP 899.20 473.16 719.48 0.00 28595.80 8544.00 634.33 634.33 
31R 69 dELB 898.67 753.86 379.72 .00 24220.94 17437.49 634.33 1717.51 
32- 68 BELS 753.86 898.67 379.72 30359.47 6834.98 16590.62 749.54 2029.46 
32R 68 4ELB 733.24 369.10 895.42 30359.47 16590.62 6834.98 749.54 2029.46 
331 67 iELS 716.07 401.39 895.42 19773.63 20990.16 9654.28 646.35 1750.05 
33R 67 STRP 716.56 325.82 878.64 19773.63 20990.16 9654.28 646.35 646.35 
34L 25 STPP 716.56 325.82 878.64 19773.63 39056.64 22383.99 1045.02 1045.02 
34R 25 STRP 705.94 684.32 534.43 26647.24 34571.84 2054.55 1028.18 1028.18 
35L 26 STRP 705.94 684.32 584.43 26647.24 51429.92 51821.26 1651.89 1651.89 
35R 26 STRP 706.58 583.05 491.17 26647.24 51429.92 51321.26 1651.89 1651.89 
36L 27 STRP 706.58 583.05 491.17 26647.24 73833.89 87046.14 2491.23 2491.23 
36R 27 STRP 707.11 520.93 466.65 26647.24 73833.89 87046.14 2491.23 2491.23 
37. 28 STRP 707.11 520.93 456.65 26647.24 91287.65 116182.65 3191.09 3191.09 
37R 20 STRP 707.45 496.17 509.87 26647.24 91287.65 116182.65 3L91.09 3191.09 
38. 29 SIRP 707.45 496.17 509.87 26647.24 108484.49 142739.50 3851.93 3851.93 
3HR 29 STRP 707.58 1067.97 525.95 26647.24 108484.49 142709.50 3851.93 3851.93 
39L 30 SrRP, 707.58 1067.97 525.95 26647.24 120831.04 100308.35 3385.49 3385.44 
39I 31) STRP 707.61 1027.05 1002.25 26647.24 120831.04 100308.35 3385.49 3385.49 
40. 31 STR? 707.61 1027.05 1032.25 26647.24 99050.38 78167.61 2740.98 2740.98 
404 31 STRP 196.47 950.75 931.88 26647.24 99050.38 78157.61 2740.98 2740.98 
41. 32 STRl 196.47 950.75 981.38 26647.24 51490.48 33356.49 1418.48 
'IIR 32 STRP 196.37 747.64 77.90 26647.24 51490.48 33056.49 1418.48 1418.48 
42L 33 STRP 196.37 747.64 877.90 26647.24 13427.45 12441.71 690.44 69U.44 
42R 33 STRP 196.16 459.31 697.19 2667.24 13427.45 12341.71 690.44 690.44 
43.- 34 STRP 196.1") 459.31 S97.19 26647.24 28733.99 28616.99 1031.23 1031.23 
43 34 STRP 195. q7 27.5.23 4).41 26647.24 28733.99 28606.99 1031.23 1031.23 
44. 35 Srk3 195. 97 278.23 549.41 26647.24 33381.81 30225.42 1112.14 1112.14 
44 35 8EL 195.37 244.17 431.3, 26647.24 33381.81 30225.42 1112.14 3945.84 
45 35 8EL3 244.17 195.87 46 1.3u 38462.06 31796.88 32553.20 1266.49 4493.47 
451 3o SEL R 327.3, 385.33 L36.70 38462.06 32563.20 31796.88 1266.49 3429.16 

Q46. 3? ItEL3 335. 33 327.36 13u,.70 34901.11 36b187. 21 34 316. 67 1294. 59 3505.24 

(7)



NRC/RHR PIPING MODEL PROBLEM 11***ELBO4 FLEX. AND MISS. MASS. INCLUDED*$* 

RESPONSE SPECTRUM ANALYSIS NO. 1 (COCX). FORCES, MOMENTS ANJ STRESSES ALONG PIPE RUNS (CO4TD.I 

RUN SOP DCP CUMP AXIAL Y I TORS Yf i 0 
NAME NO. NAME TYPE FORCE FORCE FORCE MOMENT MOMENT IDMENT M/Z ill 

(Li LBI (LB) (LB.IN (LB.l141 (LB.INI (PS I (P51) 

RUN2 
I(CUNT).I 

46R 37 STPP 336.94 565.50 160.61 34901.11 36187.21 34386.67 1294.59 1294.593 
47L 38 STRP 336.94 565.50 160.61 34901.11 32180.48 21056.82 1103.88 1103.8 
47R 38 STRP 398.32 735.78 140.54 34901.11 32180.48 21056.82 1103.88 1103.88 
43L 39 STRP 398.32 735.78 140.54 34901.11 29764.94 22974.95 1090.38 109D.3B 
48R 39 BELH 410.25 809.39 137.70 34901.11 29764.94 22974.95 1090.38 Z952.31 
49L 40 BELO 696.26 625.68 137.70 44399.30 10057.51 27359.69 1128.98 3056.84 49k 40 STRP 720.34 775.65 146.66 44399.30 10057.51 27359.69 1128.98 1128.98 
50L 41 STRP 720.34 775.65 146.66 44399.30 13848.68 43133.42 1348.91 1346.91 
50R 41 STPP 760.37 932.42 171.00 44399.30 13848.68 43183.42 1348.91 1348.91 
51L 42 STRP 760.37 932.42 171.00 44399.30 18509.97 72839.17 1855.26 1855.26 
511 42 RELB 789.03 450.89 898.03 44399.30 64828.65 38018.55 1855.26 5023.32 
52L 43 HELB 766.12 488.80 893.03 73374.62 40630.29 40404.77 1978.71 5357.57 
524 43 STRP 773.58 802.18 677.55 73374.62 50124.61 27764.90 1978.71 1978.71 
53L 44 STRP 773.53 802.18 677.55 73374.62 54917.08 37582.15 2105.36 2105.36 
53A 44 STRP 781.53 812.42 699.63 73374.62 54917.08 37582.15 Z105.36 2105.36 
54. 45 STRP 781.53 812.42 699.63 73374.62 59643.28 45855.31 2233.69- 2233.6 
54R 45 RELR 790.15 820.08 711.99 73374.62 59643.28 45855.31 2233.69 6047.93 
55L 46 HEL3 1005.73 534.22 717.99 9402.79 100160.11 53295.77 2419.70 6551.58 
55, 46 STRP 1016.51 900.51 219.51 9402.79 33437.69 108417.75 2419.70 Z419.70 
56L 47 STRP 1016.51 900.51 219.51 9402.79 40503.64 130231.60 2905.62 2905.62 
5bR 47 STRR 1035.52 820.90 233.08 9402.79 40503.64 130'31.60 2905.62 2905.62 
57L 48 STRP 1035.52 820.90 233.08 9402.79 30483.17 92531.39 2080.27 2080.27 
574 48 SFRP 1058.61 843.23 232.85 9402.79 30483.17 92531.39 2080.27 2080.2? 
58L 49 STRP 1058.t1 843.23 232.85 9402.79 20558.74 53716.88 1238.70 1238.70 
58 49 SrRP 1083.27 878.43 237.09 9402.79 20558.74 537L6.88 1238.70 1238.70 

59- 50 STRP 1083.27 878.43 237.09 9402.79 11006.55 13115.04 415.17 415.17 
5,4 50 REL3 1104.03 240.63 915.86 9402.79 13115.04 11306.56 415.17 
60L 51 BELB 240.63 1104.03 915.86 3576.66 22939.19 12450.63 559.92 1516.U5 
602 51 STR' 240.65 1108.07 931.7b 3576.66 22939.19 12450.63 559.92 559.92 
b1- 52 STRp 240.65 1108.07 931.76 3576.66 33602.82 25612.88 90L.23 901.23 
61A 52 SRP 240.66 179.42 9'6.68 3576.66 33602.82 25612.88 901.23 901.23 
52.. 53 STPP 240.66 179.42 946.68 3576.66 67070.33 19305.48 1485.35 1485.35 
62R 53 STRP 244.89 190.11 5)4.20 3576.66 67070.33 19305.48 1485.35 1485.35 63L 54 STRP 244.89 190.11 534.20 3576.66 47939.22 12793.32 1057.30 1057.30 
63R 54 STRR 244.61 202.69 541.81 3576.66 47939.22 12793.32 1057.30 1057.3D 
64L 55 SrRP 244.61 202.69 54L.81 3576.66 28516.11 6737.15 627.39 627.39 642 55 STRP 244.06 209.61 551.73 3576.65 Z8516.11 6737.15 627.39 .6Z7.31 
65. 56 S TP 244.06 209.61 551.73 3576.66 8791.07 5955.71 238.26 238.26 
65R 56 STF:P 243.48 202.87 556.03 3576.66 8791.07 5 .5.71 238.26 238.26 
b6L 57 STq 243.43 202.87 556.03 3576.66 1764.99 3264.66 109.55 109.55 
66k 57 EL3 242.96 557.92 202.32 3576.66 3264.66 1714.99 L09.55 296.61 
0b.6 58 BELB 564.21 227.h4 202.32 1698.91 4310.38 8356.09 203.26 550.34 
S74 58 VALV 564.43 171.25 200.44 1698.60 8366.09 43LO.20 N/A 
6t 59 VALV 564.4 171.25 230.44 1698.60 9484.20 5124.34 N/A 

0o 61. 60 VALV 564. 11 59. f9 14.43 1. 75 9684.38 7979.57 NI/A 

O)



NRC/RHR PIPING MODEL PROBLEM II***ELBOWi FLEX. AND MISS. MASS. INCLUDE)*** 

RESPONSE SPECTRUM ANALYSIS NO. 1 (CQCX). FORCES, MOMENTS AND STRESSES ALONG PIPE RUNS (CO4TD.) 

RU4 SOP DCP COMP AXIAL Y I TORS Yf ZE 
NAME NO. NAME TYPE FORCE FORCE FORCE MOMENT MOMENT 4OMENT M/Z IM/Z 

(Li3) (LB) (LB) (LB.IN) (LB.[N? ILLI[NI (PSI) (PSII 

RUNZ 
(CONT0.) 694 60 STRP 564.39 20.28 45.26 .18 9684.38 7079.57 97.92 97.92 

70-. 61 STRP 564.39 20.28 45.26 .18 8274.33 6577.15 86.28 86.28 
70R 61 STRP 5b4.55 56.03 74.27 .02 8274.33 6577.15 86.28 86.28 
711L 62 SrRP 564.55 56.03 74.27 .02 4864.21 3985.63 51.33 51.33 
71R 62 STRP 564.67 85.71 104.60 .00 4664.21 3985.63 51.33 51.33 
72 63 STRP 564.61 85.71 104.60 .00 .00 .00 .00 .00 

coi 

00 

O ~



NRCfRHR PIPINW MODEL PR38LEM II***ELBOW FLEX. AND MISS. MASS. INCLUDED*** 

RESPONSE SPECTRUM ANALYSIS 40. 1 (COCXlv SUPPORT FORCES AND DEFORMATIONS 

SUPP SUPP SUPP DIRN RESULT RESILT AXIS 
NAME LOCN TYPE CODE TYPE UNIT TYPE X-AXI S Y-AXIS Z-AXIS 

ix I SNGL X FORC ILB) GLBL 529.03 0.00 0.00 
DISP (lN) GLBL .000 .000 .000 

ly L SNGL Y 
FORC (L41 GLBL 0.00 612.22 0.00 
DISP (INI GLBL .000 .000 .000 

11 I SNGL .Z 
FURC (LR) GLBL 0.00 0.00 1160.30 
ISP (IN) GL8L .000 .000 .000 

77X 77 SNGL X 
FORC (LU) GLBL 904.38 0.00 0.00 
OISP (IN) GLHL .000 .000 .000 

77Y 77 SNGL Y 
FORC (13 GLBL 0.00 280.18 0.00 
D) ISP ([N) GLBL .000 .000 .000 

771 77 SNGL Z 
FORC (Li GLBL 0.00 0.00 77.25 
OISP (IN) GLOL .000 .000 .000 

53X 6J SNGL X 
. FORC (LI) GL8L 550.18 0.00 0.00 

DISP (IN) GLBL .000 .000 .000 

631 63 SNGL Y 
FORC (Li) GLBL 0.00 85.71 0.00 
DISP (IN) GL8L .000 .000 .000 

631 63 SNGL z 
FORC (L3 GLBL 0.00 0.00 1b4.70 
DISP (IN) GLHL .000 .000 .000 

I1Xt 14 SNGL INCL FORC (L) LOCL 407.17 
FORC (Ld) GLBL 237.91 0.00 287.91 
lISP (1I) L3CL .000 .000 .511 

LAY 11 SNGL Y 

)ORC (Ld GLBL 0.00 4556.26 0.00 SISP (IN) GLHL .352 .000 .362



NRC/RHR PIPING MODEL PROBLEM II***ELBOW FLEX. AND MISS. MASS. INCLUDED*** 

O0 
RESPONSE SPECTRUM ANALYSIS NU. I (COCK), SUPPORT FORCES AND DEFORMATIONS (CONTD.I 

SUPP SUPP SUPP DIRN RESULT RESULT AXIS 
NAME LOCN TYPE CODE TYPE UNIT TYPE K-AXIS Y-AXIS Z-AXIS 

(CUNT9.) 0 

8z 13 SNGL INCL FORC (LB)I LOCL 870.71 
FORC (L3) GLHL 615.68 0.00 615.68 

S1)ISP (IN) LUCL .000 .002 .105 

211 21 SNGL Y 
FORC (LO) GLOL 0.00 4633.52 0.00 
OISP (IN) GLBL .076 .000 .088 

29Y 24 SNGL Y 
FORC I L4 GLBL 0.00 1482.00 0.00 
01SP (IN) GLBL .060 .000 .000 

30( 33 SNGL X 
FORC (L) GLRL 1362.05 0.00 0.00 
DISP (IN) GLBL .000 .091 .000 

31t 31 SNGL Z 
FORC (LB) GLBL 0.00 0.00 823.47 
1)ISP (INI GLBL .042 .148 .000 

' AX 47 5NGL X 
S FORC (L9) GLBL 1595.31 0.00 0.00 

DISP (IN) GLRL .000 .007 .000 

471 47 SNGL Z 
FORC (LB) GLBL 0.00 0.00 429.78 
DISP (IN) GLUL .000 .007 .000 

52Y 52 SNGL Y 
OR C (LiB) GLBL 0.00 1282.59 0.00 

DISP (INI GLBL .017 .000 .000 

53K 53 SNGL X 
cS RC (LJ) GLBL 1474.46 0.00 0.00 
1SP (IN) GLBL .000 .003 .000 

531 53 SNGL z 
FORC (L4I GLDL 0.00 0.00 270.78 
D ISP (II) GL3L .000 .003 .000



NRC/RHR PIPING MODEL PROBLEM II***ELBOi4 FLEX. AND MISS. MASS. INC.U3E)*** 

RESPONSE SPECTRUM ANALYSIS NO. I (CUCXI, SUPPORT FORCES A4O DEFORMATIONS (CONTO.) 

SUPP SUPP SUPP DIRN RESULT RESULT AXIS 
NAME LOC4 TYPE CODE TYPE UNIT TYPE X-AXIS Y-AXIS Z-AXIS 

53Z 
(CONTO.) 

56Y 55 SNGL Y ORC (LH GLRL 0.00 358.37 0.00 
DISP (INJ GLBL .004 .000 .000 

71Y 7L SNGL Y 
FORC (LR) GLBL 0.00 483.16 0.00 
)ISP (I4) GLBL .001 .000 .000 

711 71 SNGL Z 
FORC (Ld) GLRL 0.00 0.00 756.73 
01SP (IN) GLBL .001 .000 .000 

C, 

00



NRCfRHR PIPING MODEL PROBLEM II***ELBO0 FLEX. AND MISS. MASS. INC.UDEl*** 

RESPONSE SPECTRUM ANALYSIS N0. 2 Y RESPONSE 

RESULTS SET NAME (INERTIA ONLYI = COCY 

EXCITATION OPTION = SMPL (SIMPLE EXCITATION) 

RESULTS SET NAME'(IN4ERT + ANCHI = (40 ANCHOR MOVEMENTS) 

MISSING MASS UPTION MISM (CORRECTION APPLIED) 

MODE COMBINATION OPTION = MCOC (COC METHOD) 

DAMPING RATIO (ALL ODES) = 0.000 

ACCELERATIONS CODE = (NO ACCELERATION POINTS) 
ACCELERATION CUT-OFF (GI 0.30 

NO. OF NE4 SUPPORT LEVELS D 

RESPONSE SPECTRA 

X SPECTRUM V SPECTRUM 1 SPECTRUM SCALE FICTOR 

VERT 1.000 

COC COMBIMATION CASE WHITE NOISE 

O 

C 

O'i; 

O



NRC/RHR PIPING MODEL PROBLEM II***ELBOD FLEX. AND MISS. MASS. INCLUOE)*** 

RESPONSE SPECTRUM ANALYSIS NO. 2 (COCY), FORCES AND MOMENTS IN LOCAL CODRUINATES (IlSC. IE4B. ONLY) 

RUN SL0P DCP AXIAL Y z XX YY l 
GRUUP MMB NAME FORCE FORCE FORCE MOMENT MOMENT MOME iT 

(L ) (ILB) (LB) (LB.INI ILB.IN) (LB.1 4 

MISC 
OPS 59 230.61 33.59 229.60 0.00 5510.40 806.b6 

81 230.6L 33.59 229.60 0.00 .00 .30 

C 

C 
C)



NRC/RHR PIPING MODEL PROSLEM II***ELBOW FLEX. AND MISS. MASS. INC.UDED*O* 

RESPO4SE SPECTPUM ANALYSIS NO. 2 ICQCYf, GLOBAL DISPLACEMENTS AT DISPLACEMENT OUTPUT POINTS 

RUN DOP DCP X Y z K . Y z 
NAME NO. NAME DISPL DISPL DISPL ROTN ROTN ROT4 

I[NI (IN) (IN) (RADI (RADI (R&OI 

RUNI 1 1 .000 .000 .00027 .00030 .00032 
2 5 .017 .000 .014 .00026 .00030 .00032 
3 6 .017 .000 .015 .00026 .00030 .00032 
4 7.019 .002 .017 .00027 .00031 .00028 
5 a .012 .004 .017 .00035 .00030 .00026 
6 9 .019 .005 .017 .00005 .00029 .00024 
7 10 .020 .003 .017 .00013 .00028 .00027 
8 11 *019 .002 .017 .00014 .00028 .00027 
9 12 .019 .001 .017 .00014 .00028 .00027 

10 13 .017 .000 .017 .00020 .00028 .00028 
It 111 .017 .000 .017 .00021 .00026 .00029 
12 15 .015 .000 .015 .00021 .00028 .00029 
13 16 .015 .000 .016 .00022 .00028 .00029 
14 17 .014 .000 .015 .00022 .00028 .00029 
15 18 .024 .001 .028 .00019 .00027 .00014 
16 19 .029 .001 .030 .000L8 .00027 .00012 
17 20 .029 .001 .028 .00014 .00029 .00019 
18 21 .029 .000 .027 .00014 .00029 .00022 
19 22 .029 .037 .012 .00018 .00020 .00053 
20 23 .030 .041 .012 .00018 .00010 .00043 
21 24 .029 .042 .010 .00032 .0J026 .00029 
22 25 .026 .042 .000 .00037 .00036 .00032 

RUNZ 
01 23 77 .000 000 .000 .00037 .00011 .00029 

24 76 .000 .015 .006 .00037 .00009 .00023 
25 75 .000 .025 .009 .00037 .00003 .00039 
26 74 .000 .025 .009 .00037 .00004 .000)9 
27 73 .000 .019 .007 .00037 .00007 .000L9 28 72 .000 .011 .004 .00037 .00010 .00027 29 71 .000 .000 .000 .00037 .00012 .00031 
30 70 .000 .016 .006 .00037 .00011 .00033 
31 69 .000 .018 .007 .00037 .00010 .00033 
32 68 .003 .024 .002 .00042 .00024 .00030 
33 67 .005 .025 .000 .00042 .00036 .00029 
314 25 .02ts .042 .000 .00037 .00036 .00032 
35 26 *045 .058 .000 .00024 .00030 .00038 
36 27 .059 .054 .000 .00010 .0001 .00048 
37 28 .055 .047 .000 .00046 .00022 .00059 

238 29 *2 .000 .000 .0004 .00059 .00071 
39 30 .000 .043 .000 .00120 .00084 .00079 
40 31 .020 .071 .000 .00131 .00097 .00033 
41 32 .074 .141 .000 .00146 .00116 .U0002 
42 33 .134 .214 .000 .00149 .00124 .00131 43 34 *195 .2d7 .000 .00144 .00120 .00110 0 44 35 .200 .301 .000 .00143 *00119 .031L2 
45 36 .203 .316 .014 .001)0 .000i1 .00148 

(*~ 
.~



NqC/RHR PIPING MOUEL PROBLEM II***ELBOW FLEX. AND MISS. MASS. INCLUDED*** 

RESPONSE SPECTRUM ANALYSIS NO. 2 ICOCYi GLOBAL DISPLACEMENTS AT DISPLACEMENT OUTPUT POINTS ICONT).J 

RUN DOP DCP X y XX YY i1 NAME NO. NAME DISPL DISPL DISPL ROTI ROTN R3TI 
IINI (IN) IIN) IRAD) (RADI IRAD) 

RUN2 
ICONTD.) 

q6 37 .173 .234 .017 .000.87 .00064 .00194 
47 38 .173 .201 .009 .00076 .00056 .00230 
48 39 .173 .150 .023 .00070 .00051 .00231 
49 40 .163 .115 .025 .00057 .00041 .00196 
50 41 .115 .077 .018 .00058 .00035 .0D191 51 42 .066 .028 .012 .00048 .00028 .00130 
52 43 .055 .019 .011 .00042 .00037 .00150 
53 44 .044 .012 .010 .00038 .00035 .00143 
54 45 .035 .007 .008 .00036 .00034 .00137 
55 46 .023 .004 .006 .00021 .00049 .00074 
56 47 .000 .004 .00 .00013 .00047 .00050 
57 48 .016 .004 .004 .00004 .00045 .00021 
58 49 .021 .004 .004 .00033 .00042 .000)3 
59 50 .019 .004 .002 .00037 0009f0 .000)6 
60 51 .011 .002 .000 .00014 .00028 .00037 
61 52 .008 .000 .000 .00013 .00026 .00037 
52 53 .000 .004 .000 .00009 .00016 .00036 
6 3 54 .004 .006 .000 .00032 .00005 .00035 
64I 55 .004 .005 .000 .00028 .00003 .00034 
65 56 .002 .000 .000 .00022 .00006 .00033 
66 57 .001 .004 .000 .00026 .00007 .00033 
67 58 .000 .011 .001 .00042 .00002 .00035 
68 59 .000 .011 .001 .00042 .00001 .00036 
69 60 .000 .011 .001 .00042 .00001 .00037 
70 61 .000 .009 .001 .00041 .00000 .00012 
71 62 .000 .005 .001 .00040 .00001 .00017 
72 63 .000 .000 .000 .00040 .00002 .00018 

415c.  
NODES 

73 81 .001 .011 .011 .00042 .00001 .00036



NRC/RHR PIPING MODEL PROBLEM II***ELROW FLEX. AND MISS. MASS. INCLUDED*** 

RESPONSE SPECTRUM ANALYSIS NO. 2 IC0CYl, &BSOLUrF GLOBAL ACCELERATIONS (MULTIPLES OF GRAVITY) 

Po1yT x v z x-x--z 
NAME ACCEL ACCEL ACCEL ACCEL ACCEL 

1 .000 .170 .000 .000 .170 
5 .078 .170 .036 .056 .190 
6 .084 .17U .039 .093 .193 
7 .090 .170 .045 .101 .197 
8 .070 .172 .045 .083 .L 
9 .074 .174 .045 .086 .194 

10 .066 .111 .040 .077 .185 
11 .060 .170 .038 .071 .134 
12 .055 .170 .038 .067 .183 
13 .013 .170 .037 .057 .179 
14 .038 .170 .038 .053 .17A 
15 .035 .170 .041 .054 .178 
L6 .04o .170 .097 .062 .LBL 
17 .051 .170 .054 .074 .185 
18 .152 .170 .152 .215 .274 
19 .153 .170 .161 .222 .280 
20 .153 .170 .149 .214 .273 
21 .153 .170 .139 .207 .268 
22 .153 .229 .116 .142 .299 
23 .157 .241 .129 .204 .316 
24 .126 .248 *102 .162 .296 
25 .112 .248 .001 .112 .272 
77 .000 .170 .000 .000 .170 
76 .000 .282 .088 .088 .296 
75 .001 .393 .139 .139 .417 
74 .001 .380 .133 .133 .403 
73 .002 .309 .100 .130 .325 
72 .002 .219 .052 .052 .225 
71 .002 .170 .000 .0)2 .170 
70 .002 .264 .064 .064 .271 
69 .003 .233 .071 .071 .291 
68 .053 .309 .024 .059 .314 
67 .078 .278 .001 .078 .269 
25 .112 .2148 .001 .112 .272 
26 .145 .320 .001 .145 .352 
27 .161 .339 .001 .157 .373 

*28 .144 .246 .000 .144 .285 
29 .063 .170 .000 .053 .18L 
30 .000 .143 .000 .000 .193 
31 .035 .219 .000 .035 .222 
32 .119 .,239 .000 .119 .313 
33 .208 .376 .000 .208 .it29 
34. .299 .435 .000 .299 5L)9 
35 .316 .50A .001 .316 .1873 
36 .316 .535 .014 .317 .t22 
37 .290 .477 .0o(0 .296 .561 
38 .290 .349 .07 .297 .1S8 
39 .290 .291 .092 .304 .420



NRCfRHR PIPING MODEL PROBLEM II***ELBOW FLEX. AND MISS. MASS. INCLIJ0E)*It* 

RESP04JSE SPECTRUM ANALYSIS NO. 2 (COCYI,. ABSOLUTE GLOBAL ACCELERATIONS (MULTIPLES OF GRAVITY) (CUNT D.I 

POINT X Y 2X-Z X-Y-1 
NAME ACCEL ACCEL ACCEL ACCEL ACCEL 

4.0 .273 .267 .097 .294 .397 
%1 .217 .225 .081 .232 .323 
'.2 .155 .137 .057 .155 .257 
43 .137 .192 U049 .146 .241 

44.112 .131 .038 .118 .221 
5 .092 .18'4 .031 .097 .208 

q6 .063 .183 .0?1 .056 .195 
47.000 .133 .000 O0D0 .133 48 .051 .133 .020 .055 .191 e49 .074 L183 .031 .080 .199 

50 .074. 1B2 .015 .079 .199 
51 .047 .112 .000 .047 .179 
52 .034 .170 .000 .03'4 .173 
53 .000 .188 .000 .000 .1313 
54 .015 .211 .001 .015 .211 
55 .019 .200 .002 .019 Z201 
56 .015 .170 .003 .015 .7 

57.01Z 18 .003 .013 .186 
CA58 .003 .2R0 .021 .021 .280 

59 .005 Z203 .032 .032 .235 
06 0 .001 .284 .041 .042 .287 

61 .008 .258 .053 .053 .263 
tp2 .005 .203 .035 .036 .208 
53 .000 .170 .000 .000 .170 

.1 033 .283 .22b .228 .363



N4RC/RHR PIPING MODEL PROBLEM II***ELBOW FLEX. AND MISS. MASS. INC.LUDED*O* 

RESPONSE SPECTRUM ANALYSIS N0. 2 (CuCY3. F3RCES, MOMENTS AND STRESSES ALONG PIPE RUNS 

RUN SP DCP COMP AXIAL Y I TORS YY iz 
NAME NO. NAME TYPE FORCE FORCE FORCE MOMENT MOMENT MOMENT Mill til 

(LB) (LBJ (LBI (LB.INI (LB.INI (LB.INJ (PSI) (PSI) e) 

RUNI 
1 1 STRP 33.85 31.10 52.86 .00 .00 00 .00 .00 
2L 5 STRP 33.85 31.10 52.86 .00 2748.39 1617.16 67.78 67.78 
ZR 5 STRP 33.82 13.16 45.89 .00 2748.39 1617.16 189.89 189.89 
3L 5 STRP 33.82 13.16 45.89 .00 2931.06 1665.5b 200.75 200.75 
3R 6 3ELB 33.82 44.42 10.11 .00 1665.55 2931.06 200.75 490.06 
4L 7 BELS 44.42 33.82 10.11 1761.03 121.27 3144.44 214.73 524.19 
4R 7 STRP 40.15 33.85 10.57 1761.03 121.27 3144.44 214.73 214.73 
5 a STrp 40*15 33.85 10.57 1761.03 509.68 2214.21 171.18 171.18 
54 6 STRP 35.32 33.00 20.40 1761.03 509.68 22L4.21 171.18 171.18 
6L 9 STRP 35.32 33.00 20.40 1761.03 1317.87 2035.81 178.47 178.47 
6R 9 RELB 33.19 30.7A 29.54 1761.03 1622.74 1302.22 178.47 435.67 
7L 10 BELH 30.74 33.19 29.59 1825.75 1617.25 180.06 183.75 448.54 
7R 10 STRP 32.49 30.33 32.31 1825.75 1890.06 1617.25 183.75 183.75 
8. 11 STRP 32.49 30.33 32.31 1825.75 1881.01 1569.24 181.93 181.93 
8R 11 STRP 33.12 30.55 31.93 1825.75 1881.01 1569.24 181.93 181.93 
9L 12 STRP 33.12 30.55 31.93 1825.75 1881.13 1541.49 181.09 161.09 
9R 12 BELB 34.09 30.82 31.28 1825.75 1881.13 1541.49 181.09 442.07 

IOL 13 BELB 32.47 32.52 31.28 1582.53 2105.67 1401.59 177.68 433.73 
10R 13 STRP 32.48 33.46 30.27 1582.53 2105.67 1401.59 177.68 177.68 
1IL 114 STRP 32.48 33.46 30.27 1582.53 2123.91 1298.03 175.65 175.65 
11R 14 STRP 1453.42 53.79 47.12 1582.53 2123.91 1298.03 175.65 175.65 
12L 15 STRP 1453.42 53.79 47.12 1582.53 1855.59 1204.88 161.98 161.98 
12k 15 VALV 1453.40 52.75 43.58 1582.53 1855.59 1204.88 N/A 
13 16 VALV 1453.40 52.75 43.58 1582.53 1666.58 1269.00 N/A 
1 If L 17 VALV 1453.34 48.62 37.56 1582.53 1478.65 1401.17 N/A 
L14 17 STRP 1453.27 43.75 34.18 1582.53 1478.65 1401.17 153.61 153.61 
15L 18 STRP 1452.96 34.76 37.94 1582.53 2552.10 4482.30 321.28 321.28 
15R 18 STRP 1452.65 99.25 35.29 1582.53 2552.10 4482.30 321.28 321.28 
16. 19 STRP 1452.65 99.25 35.29 1582.53 2314.27 4783.62 330.18 330.18 
16-R 19 HELB 1452.50 105.01 39.36 1582.53 2314.27 4733.62 330.18 806.00 
17L 20 HELR 105.01 1452.50 39.36 2085.37 1477.87 12463.30 757.62 [849.43 
17R 20 STRP 110.05 1452.40 43.65 2085.37 1477.87 12463.30 757.62 757.62 
18 L 21 STRP 110.05 1452.40 43.85 2085.37 1461.88 18613.64 1118.74 1L18.74 
181R 21 STRP 120.79 270.05 54.OL 2085.37 146L.88 18613.64 1118.74 1118.74 
19L 22 STRP 142.65 263.62 01.04 2085.37 4681.99 3998.16 387.09 387.09 
19A 22 BEL3 157.20 59.96 253.90 2085.37 3998.16 4631.99 387.09 944.93 
20.. 13 ALLH 131.15 105.37 253.90 3684.29 5283.D3 5073.16 488.23 1191.83 
20R 23 BELH 135.68 248.28 113.15 3684.29 5073.16 5283.03 488.23 1191.83 
21L 24 BELB 2 48. 281 135.68 10J.15 5506.23 3328.66 73S0.69 604.90 1476.65 
21R ?4 STRP 239.37 177.50 62.97 5506.23 3919.89 .7533.19 604.90 604.90 
22 25 STVP 239.37 177.50 62.97 5506.23 2760.62 9103.42 654.52 654.52



NRCfRHR PIPING MODEL PROBLEM II***ELBDW FLEX. A4D MISS. MASS. INCLUDE)*** 

RESPONSE SPECTRUM ANALYSIS NU. 2 ICOCYI. FORCES, MOMENTS AND STRESSES ALONG PIPE RUNS (CO4TD.I 

RUN SOP DCP COMP AXIAL V 7 TORS Y' Z0 NAME NO. NAME TYPE FORCE FORCE FORCE MOMENT MOME'4T MMENT M/Z 1/1 
(Lll (LB). (LAI (LB.INI (LB.INI (L3.INI (PSI) (Pill 

RUN2 
23 77 STRP 318.02 290.74 111.30 0.00 .00 .00 .00 .00 24L 76 STRP 318.02 290.74 111.30 0.00 6343.93 16572.16 377.15 377.15 
24R 7b STRP 317.91 175.92 56.94 0.00 6343.93 16572.16 377.15 377.15 
25. 75 STRP 317.91 175.92 56.94 0.00 10117.90 26520.78 603.30 603.30 25R 75 STRP 317.68 66.17 31.64 0.00 10117.90 26520.78 603.30 603.30 
26L 74 STRP 317.68 66.17 31.64 0.00 10045.27 26318.02 598.73 598.73 
26R 74 STRP 317.39 181.75 77.11 .00 10045.27 26318.02 598.73 598.73 27L 73 STRR 317.39 181.75 77.11 .00 8457.31 21573.65 492.50 492.50 27R 73 STRP 317.12 266.19 LO9.70 .00 8457.31 21573.65 492.50 492.50 
28. 72 STFRP 317.12 266.19 109.70 .00 7091.5. 15953.10 371.06 371.06 V 28R 72 STRP 316.80 311.27 126.90 .00 7091.54 15953.10 371.06 371.Ob 
29L 71 STRP 316.80 311.27 126.90 .00 7991.16 15381.04 368.40 3t8.40 

C., 129R 71 STRP 316.37 236.17 328.59 .00 799L.16 15331.04 368.40 368. 40 
3UL 70 STRP 3L6.37 236.17 328.59 .00 9938.70 4818.47 234.76 234. 76 
30P 70 STRP. 316.04 225.19 325.98 0.00 9938.70 4818.47 234.76 234.76 
31L 69 STRP 316.04 225.19 325.98 0.00 11791.36 4063.84 265.08 265.08 
31R 69 13ELR 315.84 357.33 1 3.02 .00 10311. 80 70L1.13 265.08 717.74 
32.. 68 BELB 357.33 315.84 168.02 12293.44 3024.25 7368.54 316.81 857.81 
324 68 BELB 352.98 178.49 314.67 12293.44 7868.54 3024.28 316.81 857.81 
33. 67 BELH 324.55 226.10 314.67 6365.93 10028.59 4737.07 271.80 735.93 
33R 67 STRP 324.73 237.44 310.32 6365.93 10028.59 4737.07 271.80 271.80 
34L 25 STRP 324.78 237.44 310.32 b365.93 11296.42 16913.34 452.97-. 452.97 
34R 25 STkP 274.28 344.34 284.15 12816.58 8348.89 15309.18 459.96 459.96 
35L 26 STRP.P 274.28 344.34 284.15 12816.58 18614.27 30430.61 805.64 805.664 
35R 26 STRP 274.55 282.57 235.47 12816.58 18614.27 30430.61 805.64 805.64 
36L 27 STR'P 174.55 282.57 235.47 12816.58 32920.36 44934.29 1214.86 1214.86 
36R 27 STRP 274.78 304.06 192.10 12816.58 32920.36 44934.29 1214.86 1214.86 37. 28 STRP 274.78 304.06 192.10 12816.58 43567.84 56012.35 1532.63 1532.63 0 37R 28 STRP 274.92 355.66 186.23 12816.58 43567.84 56012.35 1532.63 1532.63 
3?L 29 STRP 274.92 355.66 186.23 12816.58 51798.95 69833.21 1867.96 1867.96 
3"R 29 STRP 274.98 515.20 188.53 12816.58 51798.96 69833.21 1867.96 1867.96 39L 30 STRP 274.94 515.20 181.53 12816.58 56672.89 49556.18 1623.11 1623.11 394R 30 STRP 274.99 496.35 475.30 12816.58 56672.89 49556.18 1623.11 1623.11 
40 31 STRP 274.#- 496.35 475.30 12816.58 46268.59 38955.29 1314.08 L314.0 
40R 31 STRP 93.94 461.74 465.58 12816.58 46268.59 38955.29 1314.08 1314.08 41L 32 STRP 93.94 461.74 465.58 12816.58 23393.05 17244.05 675.09 675.09 
41R 32 STRP 93.89 368.33 415.70 12816.58 23393.05 17244.05 675.09 675.09 42 .. 33 STRP 93. w? 368.33 415.70 12816.58 4202.91 6454.95 317.82 .317.82 
424 33 STP 93.79 228.50 325.73 12816.58 4202.91 6454.95 3L7.82 317.82 

( 43. 34 STRP 93.79 228.50 325.73 12816.58 13782.75 13706.10 494.86 494.86 43R 34 STRP 93.70 125.53 24,3.79 12816.58 13782.75 13706.10 494.86 494.86 44L 35 5rkP 93.70 125.53 248.71 12816.58 16059.22 14518.8. 534.73 534.73 
() 44R 35 'EL4 93. *.5 95.54 ?1L.L9 12816.58 16059.22 14518.84 534.73 1897.11 4 5

L 36 AE-L! 95.54 93.65 211.19 18485.97 15195.37 15676.07 608.02 2157.24 0 
452 35 11EL3 129.15 154.77 38.78 18495.97 15676.07 15195.37 608.02 1646.28 
4 6 37 0ELB 154.77 129.15 38. 73 11b826.77 17382.53 15307.61 620.11 Lb79. 01 

(-N 0



NRC/RHR PIPIN MODEL PRORLEM II***ELBOW FLEX. A40 MISS. MASS. INCLUDED*t* 

RESPONSE SPECTRUM ANALYSIS NO. 2 (COCYI. FORCES, MOMENTS AND STRESSES ALONG PIPE RUNS ICOVTD.3 

RUN SOP UCP COMP AXIAL Y I TORS YY Zi NAME NO. NAME TYPE FORCE FORCE FORCE MOMENT MOMENT MOMENT M/1 11/2 
(1LAI (LB) (LB) (L8.INI ILB.INI (Li.IN) (PSI) IPSII 

RUN2 

46R 37 STRP 117.21 252.33 76.24 16826.77 17382.53 16307.61 620.11 620.11 
47L 38 STRP 117.21 252.33 76.24 16826.77 15411.39 9652.90 526.50 526.58 
47R 39 STRP 145.12 337.60 66.28 16826.77 15411.39 9652.90 526.58 526.58 
48L 39 STRP 145.12 337.60 66.28 16826.77 14214.86 9812.64 512.53 512.53 
48R 3Y BELB 182.19 373.45 64.64 16826.77 14214.86 9312.64 51.3 L8.7 
49L 40 RELD 287.L7 300.42 64.64 21323.92 4763.89 11924.56 529.05 1432.46 
49R 40 STRP 294.26 371.19 69.32 21323.92 4763.89 11924.56 529.05 5Z9.05 
50. 41 STP 294.26 371.19 59.32 21323.92 6498.14 20319.74 641.10 641.10 
50R 41 SrkP 307.39 444.80 82.22 21323.92 6498.14 20319.74 641.10 641.10 
51L 42 STRP 307.39 444.80 82.22 21323.92 8688.85 34911.04 888.87 888.81 
51R 42 8ELB 317.42 213.71 429.41 21323.92 31105.79 18075.01 888.87 2406.10 
5ZL 43 nEL8 322.76 205.56 429.41 35300.38 19392.85 19312.91 949.37 Z510.52 
52k 43 STRP 324.64 387.18 299.24 35300.38 23953.71 13239.74 949.37 949.37 
53L 44 STRP 324.64 387.18 29).24 35300.38 26382.13 17983.14 1011.65 1011.65 
53R 44 STRP 326.69 393.08 309.24 35300.38 26382.13 17933.14 1011.65 1011.65 
54L 45 STRP 326.69 393.05 309.24 35300.38 28666.33 21937.30 1073.56 1073.56 
54R 45 BELB 328.95 397.76 317.59 35300.38 28666.33 21987.30 1073.56 2906.77 
55L 46 BELH .466.00 221.95 317.59 4421.83 48121.71 25629.05 1162.60 3147.87 
55R 46 STRP 470.63 388.53 102.77 4421.83 16155.55 52072.51 1162o60 1162.60 
56L 47 STRP 470.63 388.53 102.77 4421.83 19622.74 62056.23 1386.51 1336.51 
56R 47 STRP 479.24 388.91 122.47 4421.83 19622.74 62056.23 1386.51 1386.51 57L 48 STRP 479.24 388.91 122.47 4421.83 14512.48 44091.17 991.04 991.04 
57R 48 STRP 490.32 401.02 122.70 4421.83 14512.48 44041.17 991.04 991.04 
58L 49 STRP 490.32 401.02 122.70 4421.83 9831.50 25547.30 589.35 589.35 
5OR 49 STRP 502.74 417.97 12L.40 4421.83 9831.50 25547.30 589.35 5d9.35 
59L 50 STRP 502.74 417.87 121.40 4421.83 6450.93 6218.04 212.36 212.36 
59R 50 HELB 513.61 119.75 43L.35 4421.83 6218.04 6450.93 2.6 5.9 
60. 51 HELB 119.75 513.61 431.35 1691.07 11026.68 5840.54 267.63 724.64 
60R 51 STRPP 119.76 516.30 435.94 1691.07 11026.68 5840.54 267.63 267.63 
61L 52 STRP 119.76 516.30 435.94 1691.07 16062.39 11325.71 419.27 419.27 C) 61R 52 STRP 119.77 .294.79 439.94 1691.07 16062.39 11325.71 419.27 419.27 
b2L 53 STPP 119.77 294.79 1439.94 1691.07 31682.24 13904.18 736.25 736.25 
62R 53 STRP 307.84 269.72 255.68 1691.07 31682.24 13904.18 736.25 736.25 
63. 54 STPP 307.84 269.72 255.68 1691.07 22515.29 21047.20 656.06 656.06 
63k 54 STRP 307.55 231.00 257.86 1691.07 22515.29 21047.20 656.06 656.06 
O4L 55 STRP 301.55 231.00 257.86 1691.07 13305.53 28182.08 663.36 663.36 
64k 55 STRP 306.96 198.77 260.07 1691.07 13305.53 281-92.08 663.36 
b5L 55 STRP 306.96 198.77 260.07 1691.07 4272.35 34549.84 740.79 740.7z 
E5,R 5 STyP 306.34 979.25 260.77 1691.07 4272.35 34549.84 740.79 740.79 
66L 57 STr 306.3'. 979.25 260.77 1691.07 1912.15 2038.82 436.73 436.73 66l 57 dEL8 305.78 260.99 965.27 1691.07 2038.1.82 1912.15 436.73 1182.49 
67.. 56 ELS 271.61 296.39 965.27 5571.07 14362.16 4452.55 340.82 922.80 
67k 58 VALV 271.75 769.19 230.65 5575.45 4452.55 14360.47 N/A 
66 5 VALV 271.75 7b9.19 280.65 5575.45 7547.80 25349.25 N/A b. 60~ VALV 272.1 193.0? 55.19 7.14f# 7 706.22 2834.16 N/A6.  

526.58 526.5



NRC/RHR PIPING MODEL PROBLEM II***ELBOW FLEX. AND MISS. MASS. INC.UDE)*O* 

RESPONSE SPECTRUM AN4LYSIS NO. 2 (COCYl. FORCES, MOMENTS AND STRESSES ALONG PIPE RUNS (CONTD.J 
RUN SOP DCP CDMP AXIAL Y 2 TORS Yr it NAME NO. NAME TYPE FORCE FORCE FORCE MOMENT MOMENT MOMENT M/l 

Z (LBh (B(B) (LB.IN3 - (LB.IN) IL.Nl (PSI) (PSI$ 
RUNZ 

69Rt 60 STRP 272.83 72.97 35.22 .69 7706.22 28324.12 243.56 243.56 70. 61 STRP 272.83 72.97 35.22 .69 6608.19 25455.00 214.68 114.68 70 61 STRP 272.89 228.78 59.07 .06 6608.19 25455.00 214.68 214.68 71L 6Z STRP 272.84 228.78 59.07 .06 3896.36 14817.68 125.07 125.07 71R 62 STRP 272.93 318.64 83.79 .00 3896.36 14817.68 125.07 125.07 C72 63 S*TRP 272.93 318.64 83.79 .00 .00 .00 .00 .00 

4 
' 

1c, 

C) 

00 

(PS) ( SI 

24.5 435 

214.68 21456



NRC/RFtR PIPING MODEL PROBLEM II***ELBOM FLEX. AND MISS. MASS. INCLUDE)*** 

RESPONSE SPECTRUM ANALYSIS 40. 2 (COCY19 SUPPORT FORCES AND DEFIRMATIONS 

SUPP SUPP SUPP DIRN RESULT RESULT AXIS 
NAME LOC4 TYPE CODE TYPE UNIT TYPE X-AXIS Y-AXIS Z-AXIS 

Ck 1x I SNGL X 
FORC (L8I GLBL 31.10 0.00 0.00 
DISP (IN) GLBL .000 .000 .000 

IY L SNGL Y 
FORC (L8 GLBL 0.00 33.88 0.00 
DISP (IN) GLBL .000 .000 .O00 

12 i SNGL Z 
FORC ILB) GLBL 0.00 0.00 52.86 .  DISP (IN) GLBL .000 .000 .000 

. 77X 77 SNGL X 
FORC (LB) GLBL 318.02 0.00 0.00 
DISP (IN) GLBL .000 .000 .000 

77Y 77 SNGL Y 
FORC (LB) GLBL 0.00 290.74 0.00 
0ISP (IN) GLBL .000 .000 .000 

771 77 SNGL Z 
FORC (LA) GL8L 0.00 0.00 111.30 
OISP (IN) GLBL .000 .000 .000 

633X 63 SNGL X 
2FORC (L-8 GLBL 269.52 0.00 0.00 

ISP (IN) GLBL .000 .000 .000 

63Y 63 SNGL Y 
FORC (L) GLBL 0.00 318.65 0.00 

Q 9DISP (IN) GLBL .000 .000 .000 

61 63 SNGL I 

FORC (LRl GLBL 0.00 0.00 94.18 
91SP (IN) GLBL .000 .000 .000 

14XI 1' SNGL INCL 
FORC (L3) LOCL 52.17 
FORC (L4) GLBL 36.89 0.00 36.89 
UI sP I) LUCL .000 .000 .023 

14Y [4 SNGL Y 
GORC (L;) GLBL 0.00 1470.76 0.00 C)I S)P (IN) GLBL .017 .000 .017 

C)



NRCfRHR PIPING MODEL PROBLEM II***ELBOW FLEX. AND MISS. MASS. INCLUDFD*O* 

RESPONSE SPECTRUM ANALYSIS NO. 2 ICOCY19 SUPPORT FORCES 4A0 DEFORMATIONS (CONTD.) 

SUPP SUPP SUPP DIRN RESULT RESULT AXIS 
NAME LOGN TYPE CODE TYPE UNIT TYPE X-AXIS V-AXIS I-AXIS 

(CONTD.).  

iXZ I8 SNGL IINCL 
FORC (LB) LOCL 102.96 
FORC (LIII GL8L 72.80 0.00 72.80 
DISP (INI LOCL .000 .001 .040 

21Y 21 SfGL Y 
FI)RC (LB) GLBL 0.00 1719.94 0.00 
OISP (INI GLRL .029 .000 .027 

29Y 2? SNGL Y 
FOR (LB) GLBL 0.00 775.44 0.00 
)ISP (IN GL8L .029 .000 .000 

30K 3) SNGL X 
FORC (LB) GLBL 610.54 0.00 0.00 
UISP (IN) GLOL .000 .043 .000 

311 31 SNGL Z 
FORC (LH) GLBL 0.00 0.00 345.73 
DISP (INI GLBL .020 .071 .000 

41X 47 SNGL X 
FORC (LI GLBL 726.20 0.00 0.00 
DISP (INI GLRL .000 .004 .000 

It 71 47 SNGL Z 
FOFC (LB) GLBL 0.00 0.00 221.84 
DISP (IN) GLBL .000 .004 .090 

52f 52 SNGL Y o ORC (Li1 GLiL 0.00 550.95 0.00 
DISP (INI GLOL .008 .000 .000 

G 53K 53 SNGL X 
FORC ILI) GLBL 613.77 0.00 0.00 

*5)IsP ([N) GLBL .000 .004 .000 

0 ~ 531 53 SNGL I 
FORC (L3 GLHL 0.00 0.00 276.44 
DISP (IN) GLRL .000 .004 .000 

0O



NRC/RHR PIPING MODEL PRUBLEM II***ELDOW FLEX. AND MISS. MASS. INCLUOED*8* 

RESP0NSE SPECTRUM ANALYSIS NO. 2 (COCY~, SUPPORT FORCES AND DEFORMATIONS (CONTO.) 

SUPP SUPP SUPP DIRN RESULT RESULT AXIS 
NAME LUC4 TYPE CODE TYPE UNIT TYPE X-AXIS Y-AXIS I-AXIS 

531 
(CONTD.I.  

56Y 55 SNGL Y 
FORC (LBI GLBL 0.00 1162.70 0.00 
0ISP (IN GLBL .002 .000 .000 

71Y 711 SNGL Y 
FOkC (LB) GLOL 0.00 425.31 0.00 
UISP (IN) GLBL .000 .000 .000 

71Z 71 SNGL 1 
FORC (LB GLBL 0.00 0.00 370.76 
lISP (IN) GLBL .000 .000 .000 

0 

C;O



NRC/RHR PIPING MODEL PROBLEM II***ELBOW FLEX. A4D MISS. MASS. INCLUDED*** 
e 

O 
RESPONSE SPECTRUM. ANALYSIS NO. 3 1 RESPONSE 

RESULTS SET NAME (INERTIA ONLY) CuCZ 

EKCITATfION OPTION = SMPL (SIMPLE EXCITATION) 

RESJLTS SET NAME (INERT + ANCH) (NO ANCHOR MOVEMENTS) 

MISSING MASS OPTIUN = MISM. (CORRECTION APPLIED) 

MODE CUMB[NATIN OPTION = MCOC (COC METHOD) 

DAMPING RATIO (ALL MODES) = 0.000 

ACCELERATInNS CDUE (40 ACCELERATION POINTS) 
ACCELERATION CUT-UFF (GI = 0.00 

NI). OF NEW SUPPORT LEVELS = 0 

RESPONSE SPECTRA 

X SPECTRUM Y SPE:TRUM 1 SPECTRUM SCALE FACTOR 

HORZ L.000 

COC CUMBIATION CASE = WHITE NOISE 

o 
o)o 

oo 

C' 
o



NRC,'RHR PIPING MODEL PROBLEM II***ELHOW FLEX. AND MISS.' MASS. INCt"UOEO*** 

RESPONSE SPECTRUM ANALYSIS No- 3 (COCII, FORCES AND MOMENTS IN LOCAL COOROINATES (41SC. 4E48. ONLY$ 

C, RUN SOP IOCP AXIAL Y Xx YY i 
GROUP MMd NAME FUPCE FORCE FORCE MOMEN T MOMENT MOME4T 

(LBI) (LB) (1B) (LB.IN) (LB.INI) (LB.I'd 

es MIC Pi 59 143.27 L16.42 450.89 0.00 10821.4.3 2794..39 
81 14i3.Z7 16~ 450.89 0.D0 .00 .30



NRC/RHlR PIPING MODEL PROBLEM II***ELBOW FLEX. AND MISS. MASS. INC.UDEJ*** 

RESPONSE SPECTRUM ANALYSIS NO. 3 (COCZJ, GLOBAL DISPLACEMENTS AT DISPLACEMENT OUTPUT POINTS 

RUN DUP DCP X y 7 XX VY 
NAME NO. NAME DISPL DISPL DISPL ROTN ROTN ROT4 

(IN) (N) fIN) (RADI (RAD) (RAD) 

RUM41 
RUN 1 1 .000 .000 .000 .00831 .00579 .00048 

2 5 .025 .000 .429 .00834 .00579 .00049 
3 6 .027 .000 .461 .00787 .00579 .00050 
4 7 .054 .042 .526 .00103 .00550 .00056 
5 8 .293 .045 .526 .00074 .00535 .00122 
6 9 .543 .017 .526 .00154 .00505 .00152 
7 10 .582 .024 .545 .00235 .00385 .00235 
8 11 .574 .016 .550 .00238 .00379. .00241 
9 12 .568 .010 .554 .00241 .00375 .03245 

10 13 .543 .000 .542 .00323 .00329 .00332 
11 14 . .52b .000 .526 .00330 .00321 .00339 
12 15 .493 .000 .493 .00343 .00304 .00350 
13 16 .463 .000 .465 .00350 .00296 .00356 
14 17 .434. .000 .436 .00356 .00288 .00351 
15 18 .023 .002 .023 .00369 .00087 .00256 
16 19 .010 .002 .057 .00356 .00070 .00239 
17 20 .019 .001 .091 .00219 .00071 .00025 
18 21 .019 .000 .088 .00213 .00076 .00025 
19 22 .019 .014 .007 .00135 .00104 .00016 
20 23 .017 .018 .003 .00055 .00071 .00012 
21 24 .014 .022 .002 .00014 .00046 .00028 
22 25 .019 .022 .000 .00008 .00018 .00025 

RUN2 

23 77 .000 .000 .000 .00022 .00024 .00011 
2q 76 .000 .006 .013 .00022 .00018 .000)9 
25 75 .000 .010 .020 .00022 .00004 .00334 C6 74 .000 .011 .017 .00022 .00011 .00023 
27 73 .000 .009 .012 .00022 .00017 .000)8 
28 72 .000 .005 .005 .00022 .00017 .00012 G 29 71 .000 .000 .000 .00022 .00010 .00017 
30 70 .000 .010 .003 .00022 .00004 .00021 
31 09 .000 .011 .003 .00022 .00004 .00021 C0 32 68 .004 .017 .001 .00016 .00015 .00024 
,33 67 .008 .018 .000 .00011 .00018 .00025 
34 25 .019 .022 .000 .00008 .00018 .00025 0 35 26 .025 .022 .000 .00007 .00007 .00024 
36 27 .025 .015 .000 .00010 .00008 .0024 
37 28 .018 .011 .000 .00014 .00014 .00024 
3; 29 .007 .000 .000 .00017 .00017 .00024 
39 30 .000 .008 .000 .00020 .00017 .00024 
40 31 *004 .012 .000 .00021 .00018 .00024 
41 32 .013 .023 .000 .0002,3 .000L9 .00025 
42 33 .022 .035 .000 .00024 .00020 00026 
q3 39. .03L .046 .000 .000 40021 .00027 0 '4 35 .033 .04cl .000 .00023 .00021 .00027  
45 36 .033 *051 .002 .000l17 .00027 .00028



NRC/RHR PIPING MODEL PROOLEM II***ELBDW FLEX. AND MISS. MASS. INCLUDE3*** 

RESP04SE SPECTRUM ANALYSIS NO. 3 (CQCZI, GLOBAL DISPLACEMENTS AT 3ISPLACEMENT OUTPUT POINTS (CONr).  

RUN our ocp X Y z XX iyrz 
NAME N3. NAME DISPL OISPL DISPL ROTW ROTN ROTN 

(INI (141 4I41 (RADI (RADI (RADI 

RUN2 
(CONT).).  

46 37 .029 .046 .006 .00016 .00032 .00034 
47 38 .029 .032 .018 .00016 .00031 .00034 48 39 .029 .025 .025 .00018 .00029 .00034 
49 40 u*027 .021 .027 .00024 .00013 .00031 
50 41 .019 .014 .023 .00026 .00010 .00031 
51 42 .012 .007 .017 .00028 .00008 .00029 
52 43 .010 .006 .015 .00031 .00010 .00025 
53 44 .008 .004 .012 .00031 .00011 .00024 
54 45 .007 .003 .010 .00030 .00011 .00023 
55 46 .005 .003 .007 .00021 .00012 .00015 
56 47 .000 .003 .000 .00014 .00012 .00012 
57 48 .005 .003 .004 .00034 .00012 .00038 
58 49 .008 .003 .004 .00034 .00012 .00035 
59 50 .008 .003 .001 .00097 .00013 .00003 
60 51 .005 .001 .000 .00008 .00013 .000)7 
61 52 .004 .000 .000 .00007 .00012 .00037 
62 53 .003 .002 .000 .00005 .00008 .00039 
63 54 .002 .003 .000 .00001 .00003 .00010 
64 55 .002 .003 .000 .00005 .00002 .00011 
65 56 .002 .000 .000 .00011 .00003 .00012 
66 57 .001 .002 .000 .00014 .00004 .00013 
67 58 .000 .006 .002 .00025 .00008 .000 6 
68 59 .001 .006 .003 .00026 .00008 .000)6 
69 60 .001 .006 .004 .00026 .00006 .00036 
70 61 .001 .005 .006 .00025 .00001 .00037 
71 62 .001 .003 .004 .00025 .00007 .000)9 S72 63 .000 .000 .000 .00025 .00009 .00010 

. 115C.  

73 81 .002 .006 .009 .00026 .00008 .000)6



NRC/RHR PIPING MODEL PROBLEM II**ELBOW FLEX. AND MISS. MASS. INC-U]E)*** 

RESPONSE SPECTRUM ANALYSIS NO. 3 (COCZ), ABSOLUTE GLOBAL ACCELERATIONS IMULTIPLES 0= GRAVITY) 

rols4T x Y I x-z x-Y-t 
NAIE ACCEL ACCEL ACCEL ACCEL ACCEL 

1 .000 .000 .423 .423 .423 
5 .105 .000 .997 1.033 1.003 
6 .113 .000 1.059 1.055 1.065 
7 .153 .090 1.187 1.197 1.200 
8 *619 .103 1.1037 1.339 1.343 
9 1.142 .058 1.138 1.647 1.648 

10 1.224 .055 1.222 1.729 1.730 
11 1.206 .035 1.231 1.723 1.724 
12 1.193 .022 1.238 1.7L9 1.719 
13 1.141 .000 1.215 1.657 1.657 
14 1.105 .000 1.183 1.619 1.619 
15 1.035 .000 1.120 1.525 1.525 
16 .974 .001 1.066 1.444 1.444 
17 .913 .001 1.011 1.362 1.362 
16 .137 .005 .444 .465 .465 
L9 .127 .005 .461 .478 .478 
20 .130 .003 .485 .502 .502 
21 .130 .000 .431 .498 .493 
22 .129 .060 .426 .445 .449 
23 .131) .059 .426 .445 .45-3 
24f .100 .081 .424 .436 .443 
25 .097 .080 .423 .433 .441 
77 .000 .000 .423 .423 .423 
76 .000 .079 .528 .528 .534 
75 .001 .121' .639 .639 .651 
14 .001 .109 .598 .598 .608 
73 .002 .0 80 .513 .513 .519 
72 .002 .041 .442 .442 .444 
71 ,002 .000 .423 .423 .423 
70 .003 .066 .425 .425 .431 G 9 *003 .074 .426 .426 .432 
68 .028 .096 .423 .424 ,434 
67 .049 .094 .423 .425 .436 
25 .097 .030 .423 .433 .44 L 
16 .109 .104 .423 .436 .449 
27 11L .120 .423 .437 .453 
I11 H118 .081 .423 .439 .446 
29 .064 .000 .423 .427 .427 
30 .000 .054 .423 .423 .426 
31 .041 .090 .423 .425 .432 
32 .124 .115 .423 .440 .455 
33 .156 .112 .423 .450 .464 
34 .132 .114 .423 .443 .957 
35 .125 .120 .423 .441 .457 
36 .082 .135 .424 .432 .452 
37 .092 .124 .439 .44R .453 
38 .092 .150 .537 .545 .li8 
39 .092 .203 .630 .t30 .661 

O-



NRC/RHR PIPING MOUEL PRORLEM II***ELBOW FLEX. AND MISS. MASS. INCLUDED*** 

RESPONSE SPECTRUM ANALYSIS NO. 3 fCOCI), ABSOLUTE GLOBAL 4CCELERATIONS (MULTIPLES OF GRAVITY) (C04T).) ( 
P 014 T X Y 7X-l X-Y-Z 
NAM4E ACCEL ACCEL ACCEL ACCEL ACCEL 

0 '0 .092 .208 .652 .658 .690 
41 .075 .179 .603 .6D7 .633 
If.2 .080 .1'.'.4 .531 .537 .556 
43 .081 .128 .510 .517 .533 
4 It .104 .104. .4H3 .494 .505 
45 .123 .096 .465 .481 .490 
46 .19 .048 .443 .1159 .46 9 
47 .000 .097 .423 .423 .434 
4 0 .194 .04b .432 .476 .4 S5 149 .354 .095 .435 .560 .563 
50 .4u9 .093 .? 6 .590 .597 
51 .259 .034 .423 .446 .49?7 

2.184 .000 .42 3 .451 .5 1 
53 .000 .053 .4Z3 .4Z3 .427 
54 .077 .083 .423 .430 .4,37 C55 .095 .052 .42 3 .433 .438 
5h .089 .000 .'eZ3 .432 .432 
57 .078I .0§0 .423 .430 .432 

C 5 f .024, .125 .445 .445 .b 3 
59 .035 .141 .476 .477 .497 

so.: 157 .510 .512 .535 

52 .033 .109 .490 .491 .503 
5 3 .000 .000 .423 .423 .423 
31 .11'. .141 .612 .623 .638



NRC/RHR PIPING MODEL PROBLEM II***ELBW FLEX. A41D MISS. MASS. INC.U)ED*** 

RESPONSE SPECTRUM ANALYSIS NO. 3 (COCZI. FORCES, MOMENTS AND STRESSES ALONG PIPE RUNS 

RU4 SfP DCP COMP AXIAL V TORS YY Zi NAME NO. NAME TYPE FORCE FORCE FORCE MOMENT MOME4T 4OME4T M/ 
(LB) (LB) (LB) (LB.INI ILB.IN) (Li.IN) P I 

RUN1 

RI1 STRP 876.15 206.36 1692.49 .00 .00 .00 .00 
ZL 5 STRP 876.15 206.36 1692.49 .00 88002.86 10729.73 1884.28 186 
24 5 STRP 876.1) 209.?8 1454.79 .00 88002.86 10729.73 5279.24 5274 3L 6 STRP 876.10 209.28 1464.79 .00 93873.28 11552.23 5632.25 5632 34 6 OELB 876.08 1413.37 210.42 .00 11562.23 93373.28 5632.25 

7 BELB 1413.37 876.08 210.42 14065.12 2525.08 100321.24 6 
4k 7 STRP 1249.49 889.27 195.40 14065.12 2525.08 100321.24 6034.28 6034.28 5L 8 STRP 1249.49 889.27 195.40 14065.12 11311.24 60317.12 3749.15 3149.15 
54 8 SrRP 1011.24 909.53 65.53 14065.12 11311.24 60317.12 3749.15 3749.15 bL 9 STRP 1011.24 909.53 55.53 14065.12 14334.94 16705.00 1555.54 1555.54 
6R 9 RELS 840.62 721.09 557.80 14065.12 2124.67 21909.66 1555.54 3797.27 
IL 10 BELB 721.09 840.62 557.80 5202.35 20670.97 23254.69 1819.82 4588.86 
7R 10 STRP 767.0b 508.03 777.64 5202.35 23284.69 20670.97 1879.82 1879.82 
8L 11 STRP 767.06 508.03 777.64 5202.35 27125.30 23174.88 2146.99 2146.99 
8R 11 STRP 783.44 490.79 754.98 5202.35 27125.30 73174.88 2146.99 1146.99 

C# 9L 12 STPP 783.44 490.79 754.98 5202.35 29764.63 24887.48 2331.06 Z331.06 9R 12 8ELA 808.41 465.05 720.18 5202.35 29764.63 24837.48 2331.06 5690.4Z 
10. 13 RELB 899.89 244.96 720.18 27130.96 23606.05 25973.09 2641.65 6448.60 
10R 13 STRP 899.84 283.18 681.99 27130.96 23606.05 25973.09 2641.65 2641.65 
ILL 14 STRP 899.89 283.18 631.99 27130.96 27029.58 24553.56 2709.01 Z709.01 
11R 14 STRP 3946.73 78.65 260.85 27130.96 27029.58 24553.56 2709.01 2709.01 
12L 15 STRP 3946.73 78.65 250.85 27130.96 19538.64 25170.12 2819.70 2819.10 S12 15 VALY 39 46.b8 109.37 99.85 27130.96 29538.64 25L70.12 NIA 13 16 VALV 3946.68 10Q.37 99.85 27130.96 30303.62 24342.26 N/A ) 14L 17 VALV 3946.54 368.48 177.22 27130.9b 28864.31 21324.90 NIA 14R 17 STVP 3946.36 616.14 425.62 27130.96 28864.31 21324.90 2679.01 2679.01 
15L 18 STRP 3945.63 738.61 546.48 27130.96 28007.89 57974.63 4160.55 4160.55 15R 18 STRP 3944.87 143.57 318.41 27130.96 28007.89 57974.63 4160.55 4160.55 16. 19 STRP 3944.87 143.57 318.41 27130.96 24912.43 56837.33 4035.65 4035.65 L1R 19 8ELB 3944.53 148.95 325.89 27130.96 24912.43 56937.33 4035.65 9851.51 17L 20 ELB 148.95 3944.53 325.89 21008.47 23228.43 8719.94 1935.97 4725.94 17R 20 STRP 154.44 3944.69 335.96 21008.47 23228.43 8719.94 1935.97 1935.97 
18L 21 srPp 154.44 3944.69 335.96 21008.47 21799.58 9210.79 1884.42 1884.42 18R 21 STRP 165.37 147.03 355.20 21008.47 21799.58 9210.79 1884.42 1834.42 
19L 22 STRP 185.93 148.21 375.5b 21008.47 7845.54 3198.67 
19R 22 BELB 148.93 377.31 14).52 21008.47 3198.67 7845.54 1348.93 3292.89 
20L 23 8EL9 216.12 367.76 144.52 17130.61 12111.27 11410.62 1422.13 3471.59 
20R 23 OELa 218.43 150.95 370.40 17130.61 11410.62 12111.27 1422.13 3471.59 
21L 24 HELS 150.95 218.43 370.40 15661.90 12790.99 8350.41 1302.78 3180.25 21k 24 STIP 155.03 215.98 377.20 15661.90 14826.93 3674.36 1302.78 13U2.78 

21 25 SrRP 155.03 215.98 317.20 15661.90 3 75 .6? 5110.83 1006.17 1006.11U 

.0



NRCIRHR PIPING MODEL PROBLEM II***ELBOW FLEX. AND MISS. MASS. INC.UDED*** 

RESPONSE SPECTRUM ANALYSIS NO. 3 (COCZI. F3RCES, MUMENTS AND STRESSES ALONG PIPE RUNS (COVTD.) 

RUN SOP UCP COMP AXIAL Y t TORS YY i 
NAME NO. NAME TYPE FORCE FORCE FORCE MOMENT MOMENT 4OMENT MiZ 111 

(LB) (LB) (LB) (LB.IN) tL8.INI (Li.IN) (PSI) (PSI1 

RUNZ 
23 77 STRP 172.38 104.14 307.77 0.00 .00 .00 .00 - .00 

-24L 76 STRP 172.8 104.14 307.77 0.00 17542.76 5935.90 393.62 393.62 
24k 7f STkP 172.?4 70.40 139.00 0.00 17542.75 5935.90 393.62 393.62 
25L 75 STRP 172.24 70.40 139.00 0.00 25462.18 9340.95 580.19 580.19 
25R 75 STRP 171.95 51.11 118.01 0.00 25462.18 9840.95 580.19 580.19 
26L 74 STRP 111.95 51.11 118.01 0.00 18796.83 11097.33 463.94 .463.94 
260 74 STRP 171.60 76.77 304.14 .00 18796.83 11097.33 463.94 463.94 
27L 73 STRP 171.60 76.77 304.1li .00 7700.65 11210.43 239.07 289.07 
27R 73 STRP 171.25 97.90 404.89 .00 7700.65 11210.43 289.07. 289.07 
28L 72 STRP 171.26 97.90 404..89 .00 7766.07 11680.31 298.12 298.12 
Z8R 72 STPP 170.87 108.63 499.99 .00 7766.07 11680.31 298.12 298.12 
29L 71 STRP 170.87 108.63 449.99 .00 24244.58 13108.21 585.79 585.79 
9k 71 STRP 170.33 195.56 343.37 .00 24244.58 13108.21 585.79 585.79 

30L 70 STRP 170.33 195.56 343.37 .00 8676.93 4514.07 207.88 207.88 
30R 70 STRP 169.91 187.49 355.35 0.00 8676.93 4514.07 207.88 207.88 
3LL 69 STRP 169.93 187.49 355.35 0.00 7385.13 3944.13 177.95 177.95 
31R 69 HELB 169.68 310.02 252.11 .00 5445.62 6359.36 177.95 48L.81 
32L 68 GELB 310.02 169.60 262.11 6208.99 4718.05 3524.91 181.89 492.48 
32R 68 IELB 313.41 256.77 167.00 6208.99 3524.91 4718.05 101.89 492.48 
33L 67 BELB 364.79 176.42 157.00 5799.56 3356.42 7054.14 206.94 560.32 
33R 67 STRP 367.51 168.21 159.28 5799.56 3356.42 7054.14 206.94 206.94 
34L 25 STRP 367.51 168.21 159.28 5799.55 7951.93 14033.77 365.19 365.19 
34R 25 STRP 562.90 94.47 1L4.29 3008.41 20593.82 10553.43 495.97 495.97 
35L 26 STRP 562.90 94.47 114.29 3008.41 17553.00 10506.28 439.47 439.47 
35R 26 STRP 565.26 83.62 115.59 3008.41 17553.00 10506.28 439.47 439.47 
36L 27 STP.P 565.26 83.62 115.59 3008.41 13581.47 10173.69 356.29 366.29 
36R 27 STRP 567.19 106.20 124.70 3008.41 13581.47 10173.69 366.29 366.29 
31. 28 STRP 567.19 106.20 124.70 3008.41 9825.03 9841.37 302.40 302.40 
37R 28 SrPP 568.48 137.72 149.00 3008.41 9825.03 9841.37 302.40 302.40 
33L 29 STRP 568.48 137.72 149.00 3008.41 10541.13 14135.34 381.03 381.03 
3RR 29 STPP 568.99 118.99 163.57 3008.41 10541.13 14185.34 381.03 381.03 
39L 30 STRP 568.9U 118.99 163.57 3008.41 14714.87 10738.01 392.42 392.42 
39R 30 STRP 569.09 108.81 152.84 3008.41 14714.87 10738.01 392.42 392.42 
40. 31 STRP 569.09 108.81 152.84 3008.41 12535.65 9256.05 337.31 337.31 
40R 31 STRP 306.13 93.51 143.69 3008.41 12535.65 9256.05 337.31 337.31 
4tL 32 3TP 306.13 93.51 143.69 3008.41 9908.61 6354.08 263.94 263.94 
41R 32 STRP 305.79 74.89 112.90 3008.41 9908.61 6354.08 263.94 263.9 
42L 33 STRP 305.79 74.89 112.90 3008.41 9634.03 4745.44 237.04 .237.04 
42R 33 STRP 305.L4 78.27 107.10 3008.41 9634.03 4745.44 237.04 237.04 
43L 3'I STRP 305.14 78.27 101.L0 3008.41 9997.17 2362.14 230.08 230.08 
43R 34 SrP 304.51 82.39 120.03 3008.41 9997.17 ?752.14 230.08 230.08 
44. 35 STR 304.51 82.39 120.03 3008.41 10271.74 212.13 235.21 235.21 

O 44k 35 nELH 304.28 87.41 12.0 3008.41 10271.74 2312. 13 235.21 834.51 
45L 36 BELB 37.41 304.29 125.80 10754.53 2893.02 4159.96 252.78 896.85 
45q 35 1E-LR 100.5A 136.55 302.04 10754.53 4169.95 23)8.02 252.78 684.42 o) 4 6 L 37 HELD 136.55 100.58 302.04 8920.92 57b4.96 3979.86 241.30 653.33



NRC/RHR PIPING M1OflEL PROBLEM II***EL80W FLEX. AND MISS. MASS. INCLUDED*** c%1 
RESPONSE SPECTRUM ANALYSIS N. 3 (COCIl. FORCES, MOMENTS AND STRESSES ALONG PIPE RUNS (CDNTD.) 

RUN SOP DCP COMP AXIAL Y I TORS YY zz NAME NO. NAME TYPE FORCE FORCE FORCE MOMENT MOMENT 40MENT M/I 1i/i 
(LB) (LB) (L8 (LB.IN) (18.IN) (L3.INI (PSI) (PsII 

RUN2 
I(CONTD. I 

.464 37 STRP 138.45 115.59 270.40 8920.92 5784.96 3979.86 241.30 241.30 
47L 38 STRP 138.45 115.59 270.40 8920.92 7096.23 5350.84 272.33 272.33 
47R 36 S.TRP 146.LIZ 113.46 L55.95 8920.92 7096.23 5350.84 .272.33 272.33 4 6. 39 STrkP L46.1L 113.46 165.95 8920.92 11031.91 7535.50 341.44 341.44 
434 39 6ELB 152.99 117.46 80.37 8920.92 11031.91 7535.50 341.44 924.48 
49- 40 BELB 180.8) 66.93 50.37 4262.2b 14573.72 7855.76 363.46 984.10 4-)4 40 STrP 192.80 90.23 41.48 4262.26 14573.72 785.76 363.46 363.46 50L 41 STRP 192.80 90.23 41.48 4262.26 13371.24 6752.63 331.29 331.29 
50R 41 STRP 214.91 128.20 183.18 4262.26 13371.24 6782.63 331.29 331.29 51L 42 STrP 214.91 128.20 183.13 4262.26 6947.58 6785.57 225.41 225.41 
51K 42 HELB 231.59 231.53 L78.05 4262.26 6926.64 6806.95 225.41 610.33 52. 43 HELS 227.27 235.78 178.05 7037.76 4033.61 5054.77 203.14 550.03 52R 43 STRP 239.50 234.01 221.12 7037.76 5417.22 3531.92 203.14 203.14 53L 44 STRP 239.50 234.01 22L.12 .7037.76 4425.46 4083.38 196.86 196.86 
53R 44 STRP 252.44 249.61 234.24 7037.76 4425.46 4033.38 196.86 196.85 54L 45 STRP 252.44 249.61 234.24 7037.76 4921.64 5994.62 221.39 221.39 
54R 45 OELB 266.31 260.87 245.08 7037.76 4921.64 5894.62 22L.39 599.43 
55L 46 I-Li 230.85 292.71 245.08 1973.28 10174.85 8936.34 290.45 786.42 
55R 46 ST6!P 248.00 190.64 351.31 1973.28 9538.31 9534.94 290.45 290.45 56L 47 STRP 248.00 190.64 361.31 1973.28 22230.35 13214.70 551.26 551.26 
56RZ 47 STRP 277.72 197.16 136.60 1973.28 22230.35 13214.70 551.26 551.26 
57L 48 ST P 277.72 197.16 136.60 1973.28 16638.05 9347.52 408.30 408.30 
57R 4I SrPp 312.66 124.96 159.81 1973.28 16638.05 9397.52 408.30 408.30 
53L 49 STkP 312.66 124.96 159.81 1973.28 10057.69 9371.64 295.18 295.18 
58R 49 STRP 348.49 102.28 186.37 1973.28 10057.69 9371.64 295.18 295.18 
59L 50 ST p 348.49 102.28 186.37 1973.28 4275.92 5458.74 153.23 153.23 
59R 50 HELB 377.57 194.15 213.32 1973.28 5458.74 4275.92 153.23 414.88 
60L 51 8fELB 194.L5 377.57 21.32 2383.89 3110.91 4035.38 119.56 323.73 610 51 ST P 194.23 383.37 253.65 2383.89 3110.91 4)35.38 119.56 119.56 
blL 52 STRP 194.23 383.37 253.65 2383.89 6047.79 7935.13 218.02 218.02 
b1R 52 STRP 194.31 157.19 302.78 2383.89 6047.79 7935.13 218.02 218.02 
f62L 53 ST V 194.31 157.19 302.78 2383.89 16767.62 8511.05 403.24 403.24 
624 53 srR' 1334.77 149.93 190.12 2383.89 16787.62 B511.05 403.24 403.24 63L 54 STPP 1334.77 149.93 180.12 2383.89 11486.28 11418.85 347.95 347.95 
b3k 54 STkP 1332.43 139.45 190.79 2383.89 11486.25 11418.85 347.95 347.95 
64L 55 STRP 1332.43 139.45 190.79 2383.89 7256.23 14374.31 355.38 355.38 64R S5 STRP 1327.74 130.76 103.65 2383.89 7256.23 14974.31 355.38 .355.38 
65L 56 STL'P 1327.74 13o.76 193.65 2383.89 7332.61 18409.80 424.22 424.22 65R 5 G. STr!P 1312.13 625.91 137.04 2383.89 7332.61 18439.80 424.22 424.22 
66L 57 STRP 1322.53 625.91 137.04 2383.89 8759.42 12019.28 320.14 320.14 664 57 HEL3 1318.90 180.63 513.98 2383.89 12019.28 8759.42 320.14 866.80 57. 53 HEL3 335. 6 L287.64 618.98 11109.38 8692.44 9734.43 366.44 992.18 67k 58 VALY 339.68 512.92 1163.33 11108.58 9734.43 8193.44 N/A 
63 5) VALV 3311.68 512.92 1163.33 11108.59 27038.03 16557.98 N/A o Z) 6 VALV 388.9 160.91 371.53 4.84 32556.24 19653.77 N/A 

0)



NRC/RHR PIPING MUfiJL PRO4LEM II+**ELBOW FLEX. AND MISS. MASS. INCLUDED*** 

RESPONSE SPECTRUM ANALYSIS NO. 3 ICOCZ). FORCES, MOMENTS ANO STRESSES ALONG PIPE RUNS (CUNTD.) 

RUN SuP DCP CoMP AXIAL y TORS YY 11 NAME Nil. NAME TYPE FORCE FORCE FORCE MOMENT MOMeNT MIMENT MfZ itz 
(L1 ILB) ILBI (L8.IN) 1 LB.INI (L.INI (P51 1 PSI) 

RUNI 
I CONTI). 60 STR? 391.92 38.93 39.47 .50 32556.24 19653.77 310.47 310.47 

70L 61 SrRP 391.92 38.93 39.47 .50 34080.66 18558.44 
70R 61 STRP 393.31 157.33 255.79 .04 34080.66 18558.44 316.77 316.77 
7IL 62 STRP 393.31 157.33 255.79 .04 21725.70 .04 212570 11258.29 199.78 199.78 71R 62 STRP 394.01 242.31 467.19 .00 21725.70 11268.29 

72 63 R3169.77 3169.77 

72 63 5JRP 394.01 242.31 467.19 .00 .00 .00 .00 .00 

.3



NRCIRHR PIPING MODEL PROBLEM Il***ELPOW FLEX. AND MISS. MASS. INCLUDE)*** 

RESPONSE SPECTRUM ANALYSIS NO. 3 (CQCl), SUPPORT FORCES A40 DEFORMATIONS 

SUPP SUPP SUPP DIRN RESULT RESULT AXIS 
NAME LOCN TYPE CODE TYPE UNIT TYPE X-AXIS f-AXIS Z-AXIS 

Ix L SNGL X 
N FOC (L-8 GLBL 206.36 0.00 0.00 

DISP (IN) GLBL .000 .000 .000 

* Ly I SNGL Y 
FOrc (LR) GLBL 0.00 876.15 0.00 
DISP (IN) GLHL .000 .000 .000 

1 L SNGL 7 
ORC (LB) GLOL 0.00 0.00 1692.49 

DISP (IN) GLOL .000 .000 .000 

77X 77 SNGL X 
cGPC IL1I GLBL 172.38 0.00 0.00 
DISP (IN) GLBL .000 .000 .000 

77C 77 SNGL Y 
FOpC (LB) GL8L 0.00 IJ4.14 0.00 
DISP (IN) GLBL .000 .000 .000 

771 77 SNGL Z 
( FORC (L-9 GLBL 0.00 0.00 307.77 

DISP (IN) GLBL .000 .000 .000 

53( 63 SNGL X 
FURC (LB) GLBL 453.45 0.00 0.00 
DISP ([N) GLBL .000 .000 .000 

63Y 63 SNGL Y 
FORC ILA) GLBL 0.00 242.31 0.00 
0 ISP (IN) GLBL .000 .000 .000 

631 63 SNGL Z 
FOoC (LUI GLBL 0.00 0.00 409.75 
1ISP ([N) GLBL .000 .000 .000 

19XI 14 SNGL INCL 
F U RC (Lit LfJCL 545.00 
FORC (LA) GLBL 385.37 0.00 385.37 
15P (IN LOCL .000 .000 .744 

141 14 SNCL Y 
FOpC (ILi GLBL 0.00 43 5. 08 0.00 
OISP (IN) GLBL *.26 .000 .526 

j K)



NRC/RHR PIPING MODEL PROBLEM II+**ELROW FLEX. AND MISS. MASS. INCLUDE)*** 

RESPONSE SPECTRUM ANALYSIS NO. 3 (COCli, SUPPORT FORCES AND DEFORMATIONS (CONTD.) 

SUPP SUPP SUPP 1IRN RESULT RESULT AXIS 
NAME LOCI TYPE CODE TYPE UNIT TYPE X-AXIS V-AXIS I-AXIS 

14Y 
(CUNT).I 

18XZ 1d SNGL I NCL 
FORC (LOIS LOCL 1213.29 
FORC (Li) GLBL 857.92 0.00 857.92 
ISP (IN) LOCL .000 .002 .033 

21Y 21 SNGL Y 
pl FORC (L) GLBL 0.00 4081.02 0.00 

01SP (IN) GLBL .019 .000 .088 

29Y 24 SNGL Y 
-OPC (LB) GL8L 0.00 208.73 0.00 
UISP (INI GLRL .007 .000 .000 

30K 33 SNGL X 
FORC (LBI GLBL 247.50 0.00 0.00 
DISP (IN) GLBL .000 .008 .000 

31 31 SNGL Z 
FORC (LR) GLBL 0.00 0.00 631.88 
DISP IN) GLBL .004 .012 .000 

479 47 SNGL X 
FORC (Li) GLBL 321.21 0.00 0.00 
DISP (IN) GLBL .000 .003 .000 

471 47 SNGL 1 
FOWC (L1) GLBL 0.00 0.00 484.31 
UISP (IN) GLBL .000 .003 .000 

521 52 SNGL Y 
FURC (LB) GLBL 0.00 427.02 0.00 
DISP (IN) GLBL .004 .000 .000 

53X 53 SNGL X 
FORC IILI GLRL 466.33 0.00 0.00 
uISP (IN) GLBL .000 .002 .000 

531 53 SNGL 1 
F OC (LI) GLHL 0.00 0.00 1332.26 
Ul5P (14) GL L .00) .002 .000



NRC/RHR PIPING MOOEL PROBLEM ll***ELB3W FLEX. A4D MISS. MASS. INCI"UDE)*** 

RESPONSE SPECTRUM ANALYSIS NO. 3 (COCZIs SUPPORT FORCES AND DEFORMATIONS (CONTO.) 

SUPP SUPP SUPP URN RESULT RESULT AXIS 
NAME LOC4 TYPE CODE TYPE UNIT TYPE X-AIS Y-AXIS I-AXIS 

(CUNTO.) 

56Y 55 SNGL Y 
FORC (LiI GLBL 0.00 708.26 0.00 
DISP (INI GLBL .002 .000 .000 

7LY 71 SNGL Y 
FORC (LAIS GLBL 0.00 259.30 0.00 
) ISP (IN) GLBL .000 .000 .000 

711 71 SNGL I 
FORC (LB) GLL 0.00 0.00 786.92 
DISP I[NI GLHL .000 .000 .000 

O)



17.21..9. JOB, T2000,P1.  
17.?1.4.US-RHUANGKIq.  
17.21.49. CHARGE 9OVHDWC906250401355.C.  
1T.2l.50.%PRO-(,GqPk0Cls..  
17.?1.50.%SETF5, PIOC1/FS=AO.  
1. *2 1. 50. PROCd.  
L/.2L.50.//LOe.DER 587 .004, CP .072 RTI/LOADEP 014417Z/040000-040000 CM I TM 
17.21. 51.lE ,LT. EU. TXJvFLASIIT.  
17.21. 51.END! FFLASHI I.  
17.?1.51.IFE ,)T.EO.8CIJ,8ULLIT.  
17.21. 5l.CHGFTti.  
17.Z1.51. END CHGFTN I 17.21.51. 15600 MAXIMUM EXECUTION FL.  
17.2L.51. 0.002 CP SECONDS EXECUTION TIME.  
17. 21. 5l.GETSYSBULLIUN=DSOPEN,.  
17.21.52.IFEF-IL(Sj,3ULLAS,(JUTIT.  
17.21.52.COPRY, SYSHULL.  
L7.21.52. VD! FNC(JUNTERED.  
17.21 *52. END[F * IJ TI T.  
L7.21.5Z.ENOIFqb00111T.  
17. 21.52 .RETURIN, PIPC1.  
17. 21. 53. RE VRT.  
11.2 1.53.ROUTE ,OUTPUT90C=PRUJN=VAXFC=CPUN=CSOVAX1,DEF.  
L7.21.53. ROUTE COMPLETE.  
1?.21.53. ATTACH, FVCnM.  
17.21.53 .RY~lU.  
L7.Z1.53./7LIJ4DEFZ 5 f37 .006 CP .956 RTf/LOAOER OL44172/040000-04.0000 CM L TM 
11.214.32. END SPIPE 
17.24.32. 332700 FINAL EXECUTION FL.  
17.24. 32. 97.185 CP SECONDS EXECUTION TIME.  
11. 24. 32.*REWI'JD, tiTi'UT.  
1?.24.32. PURG ,TE STUU1fNA.  
17.24.32. TE STIOUl NOT FOU4ND.  
17.l4.32.OEFHI-,qTESTOlUl.  
17.24. 33.COPY3I-,OUTPUTTESTOU1,99.  
17.24. 33. LU1 ENCOJUNTERED. c 17. 24. 33. EXIT.  
17.24.33.UEA0, 0.902KUNS.  
17.24. 33.UEPF , 0.054K~UNS.  
17.24. 33.(JEMS9 S 3.472'(UNS.  
17.24.33.UECi', 97.6(b3SECS.  
17.24.33.AESP., It$0.059UNTS.  
L7.Z4.33.$OUTg*/OP=E) 
17.24.33. NJ P ILES PROCE SSEi).  
17.24. 33.$DAYF ILE (OUTPUTJT=Il 
17.27.',5.UULP9 LE1, IS'JLP?, 6.764iKLNS.


