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September 2, 1992

Ken R. Jaquay
Rockwell international
Mail Stop T487
6633 Canoga Avenue
Canoga Park, CA 91303

Dear Ken:

Subject: AllWR postulated Pipe lireak Dynamic Nonliner Time
llistory Analysisi

linclosed are the responses to the AllWR piping audit conunents
pertaining to the subject analysis. If you have any questions please
call me (408 925-4824) or llenry liwang (408 925-1984).

Sincerely,

. QyQ
}ack N. I ox
Advanced Reactor Programs

cc: Chet Poslusny/ Shou llou
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SUIGECT: ADWR POSTULATED PIPE DREAK DYNAMIC NONLINEAR
TIME llISTORY ANALYSIS

CC: SJ Lin J Wallach4

M llorzog EO Swain
J N Fox

REDPONSED TO AUDIT COMMENTS (Propared by lionry llwang) q g.g,, , 9g/) ps)Analysis Model Description:

The pipo break non-linoar timo history analysis can be performod
by A!1SYS program. Anttach A shows the input example of the main
steam pipo. The selection of the input are described as follows:

Analysis : KAN=4
Plastic pipo : use STIF 20
Plastic olbow! uso STIF 60
Pipo whip rostraint : uso STIPP 39

A small PC program has boon written to convert force time history
output to ANSYS timo history input format. The verification of
the program can bo performed by individual visual checking.

PA = 373,570 lb

Audit Comment 1 :

The time stop used in the Main Steam Break Structure (MSDS)
analysis is 0.001 second. In order to prove the convorgency of
the solution, GE agrood to uso 0.0005 second timo stops in a
repeat of the analysis.

Rosponse :

In order to show that the analysis timo stop 0.001 second is
adequato, an analysis with timo stop of 0.0005 second_has boon
performed. The results of the analysis are plotted in the
following figuros. Comparisons of the results betwoon 0.001-soc
and 0.0005 see time utop showed that tho difforoncos are loss
than 3%. Thorofore, time stop of 0.001 sec can be used in future
analysis.
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Figure 1-1 : ANSYS analysis model- element plot.

Figure 1-2 : ANSYS analysis model- nodal plot. .

Figure 2 : Impact force at the pipe whip restraint. DT=0.001 sec
(pa=373,600 lb, max impact =670,000 lb)

Figure 3 : Bending moment time histories. DT=0.001 sec.
at elm. 2I ,at elbow near break

Figure 4 : Displacement time histories. DT=0.001 sec
at the break location

Figure 5 : Moment time history at headfitting, (Elm 42J)
DT=0.001 sec.

Figure 6 : Force time histories at headfitting. (Elm 42J)
DT=0.001 sec

Figure 7 : Bending moment time histories. DT=0.001 sec
at elm 22J ,before main steam guide

'

Figure 8 : Bending moment time histories. DT=0.001 sec
at elm 42I ,near headfitting

Figure 9 : Bending moment time histories. DT=0.001 sec.
at Elm 38I, 1st elm after MSIV.

Figure 2A: Impact force at the pipe whip restraint. DT=0.0005 sec
(pa=373,600 lb, max impact =670,000 lb)

Figure 3A: Bending moment time hictories. DT=0.0005 sec.
at elm. 2I ,at elbow near break

Figure 4A: Displacement time histories. DT=0.0005 sec
at the break location

Figure SA: Moment time history at headfitting, (Elm 42J)
~DT=0.0005 sec.

Figure 6A: Force time histories at headfitting. (Elm 42J)
DT=0.0005 sec

Figure 7A: Bending moment time histories. DT=0.0005 sec
at elm 22J ,before main steam guide

Figure 8A: Bending moment time histories. DT=0.0005 sec
at elm 42I ,near headfitting
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corment 2 :

The displacements from the terminal end Main Steam Break
Structure (MSBS) analysis (using ANSYS) results shows large
displacements and rotation at the break. The thrust direction
changes during the evant which could affect the stress .n the:

" Holy Pipe" area. Therefore, GE will use static clastic analyses
for the original and displaced position to confirm the validity
of the small displacement assumption in the non-linear time
history analysis results,

neaponse :

Because of nonlinearity in the material and the pipe whip
restraint, using static analysis to compare the results of large
displacements is not as accurate as the time history analysis.
Therefore, the followina time history analysis is performed
instead of static time history analysis.

The original coordinates at the break (Node 4) and the next node
(Node 5) to the elbow are as follows:

X Y Z

4 69.75 611.97 214.66
5 73.94 611.97 227.56

_ _ . . . _ _ _ _ . . . . . . _ _ _ _ _ . _ _ _ _ _ _ . . .

Delta -4.19 0.0 -12.90

Figure 4A show the displacement difforences at Node 4 and Node 5.
It can be seen the maximum displacement differences are :

Ux Uy U _

U4 - US 1.0 5.3 1.0

The new coordinate for Node 4 become:

X4 = 69.75 + 1.0 = 70.75"
Y4 = 611.97 + 5.3 = 617.27
24 = 214.66 + 1.0 = 215.66"

The force direction has been changed also, the values of Delta
becomes:

X Y Z
Delta -4.19+1 0+5.3 -12.9+1

-3.19 5.3 -11.9 SRSS = 13.4=

D Cosine 0.238 -0.395 0.890

Reaction force

The total blowdown force is resolved to the new direct cosine for
the analysis of large displacement effect:

Fx = 88,800 lb
Fy = -147,400 lb
Fz = 332,114 lb

|
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The results of the analysis are shown in the figures below.

<

'

Figure 2B: Impact force at the pipe whip restraint. DT=0.001 sec
(pa=373,600 lb, max impact =670,000 lb)
(Included rotated blowdown angle) ,

,

Figure 4B: Displacement time histories. DT=0.001 sec
at the break location
(Included rotated blowdown angle)

,

figure 5B: Moment time histories at 42J (headfitting)
(Included rotated blowdown angle)

Figure 6B Force time histories at 42J (headfitting)
(Included rotated blowdown angle)

Figure 7B: Bending moment time histories. DT=0.001 sec
at elm 22J ,before main steam guide
(Included rotated blowdown angle)

'

Figure 9B: Force time histories at 22J, before main steam guide.
(Included rotated blowdown angle)

It is noted that not all the plots as shown in the design
configuration are plotted because some of the~ plots are not
needed for comparison and it take too long to plot.
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Comparisons of the bending moments and bending strenses at the
head fitting are as followns.

Pipe = 28" OD x 1.423" t ;

I= (28a4 - 25.154^4) x 3.1416/64
= 10520 in^4

Z = 751 in*3

Assume break occurs at normal operation, T=552 deg. F.
Sm = 18,570 psi for SA-350-LF2 (Carbon steel)

Allowable limit = 2.25 Sm
= 41780 psi

The maximum bending moment between the MSIV's will be developed
about 0.075 second after the break. The decompressing wave
travels at 1600 ft/sec. It has traveled a distance of
1600x0.075=120 ft when the maximum moment occurs. Therefore, the
pressure between the MSIV at the time when the maximum banding
moment is developed will be much less than normal operating
pressure of 1050 psi.

Sp = PD/4t i

< 1050 x 28/(4x1.423)
= 5165 psi

Weight stress, Swt = < 500 psi

Sp + Swt < 5665 psi

Results 1 = Using normal procedure with time step 0.001 sec.

Results 2 = Study case with time step 0.0005 sec.

Results 3 = Study case with time step 0.001 sec.
Include force angle rotated.

Moment and stresses at the headfitting

Ma Mb Mc Mr B2 M/Z
(E6) (E6) (E6) (E6) psi

Result 1 15.3 15.0 13.3 25.2 33600
Result 2 15.0 15.0 13.3 25.1 33500
Result 3 20.5 4.5 9.0 22.8 30400

This can be seen that the values calculated from the result 1 is
slightly conservative. From Figure 9, moment time history plots
at element 38I, the first element after MSIV, the maximum bending
are as follows:

Ma Mb Mc Mr B2 M/Z
(E6) (E6) (E6) (E6) psi

38I 15.0 13.0 11.5 22.94 30,600

1
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This shows that the maximum stres.s between isolation valve is at
the headfitting. The combined stress is as follows:

Sp + Sw + S break = 5165 + 500 + 33600
= 39,265 psi

Allowable stress = 41,780 psi

All the stresses are within the allowable limit of 2.25 Sm.

CONCLUSIONS

1) The stresses between the MSIV's does not increase due to the
force direction change as result of the displacements at the
break location. This shows that the nonlinear analysis based on
design location is acceptable.

2) Calculated pipe whip restraint load by ANSYS is 670,000 lb.
The PDA calculated peak restraint load of 666,000 lb .

PDA program is acceptable to be used for sizing the pipe whip
restraints.

3) The rotated ang]e load resulted in devoward thrust load will
reduce the vertical displacement predicted by the analysis from
the design position.

This shows that the analysis from design position is acceptable.

4) The input listing for the as design case are shown in
Attachment 1.
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Figure 1-1 : ANSYS enalysis, model- element plot.
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~ Figure 2 : Impact force at the pips whip restraint. DT=0.OO1 sec
(pa=373,600 lb, max impact =670,000 lb)
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F, 5,F2, 355287
F,12,FY, 140033.
F,16,Fx, -43144.
F,16,F2, 14018 -

F 39,Fx, -16812.
F.39,F2, 29119.
F,43,FX, -10.
LWR 11E
/COM
ITER,1,1,1
TIME, .01100
0,62,Ux,0.0 ,,.,UY,02,RO1x,ROTY,ROi2
D,82,UX,0,0,,,,UY,U2,ROix,ROTY,ROTZ
D,42,Ut,0.0...,UZ
F, 5,Fx. 115440.
F, 5,F2, 355287.
F,12,FY, 115895
F,16,Fx, -46053.

- F,16,F2, 14963.
F.39,Fx, -27391.
F,39,F2, 47440.
F 43,FX, -77.
LWRITE
/COM
ITER,1,1,1
TIME, .01200
D,62,Ux,0.0,, ,UV,U2,ROTx,ROTY, ROT 2
0.82,Ux,0.0, ..UV,U2,ROix,ROTV,RO12
D,4 2,0 v ,0, 0, , , , U2

F, 5,Fx, 115440
F. 5,F2, 355287.,

F.12,FV, 94878.
F.16,Fx, -4462G
F,16,F2, 14498.
F,39,FX, -38466.
F,39,F2, 66623.
F,43,FM, ~392.
LWRITE
/ CON
ITER,1,1,1
TINE, .01300
P,62,0x,0.0, ,,UY,02,ROTX,ROly,ROTZ
D C2,Un,0.0,,,,0Y,U2,RO1x,ROiv,RO12
D,42,0Y,0.0,,,,U2
F, 5,FW, 115440.
F, 5, r %, 355287.
F,12,F., 77454.
F,16 -40760..

F,16, ', 13244.
F.39, t, -48601
F,39,F2,

' -1429.
84178.

F,43,FX,
LWRITE
/COM
ITER,1,1,1
IlnE. .01400
D,62,Ux,0.0,, ,0Y,U2,ROTX,ROTY,ROi2
D,82,UX,0 0,,,,UY,U2,ROIx,ROTY,ROi2
D,42,UY,0,0,,,,U2
F, 5,Fx, 115440.
F, 5,F2, 355287.
F,12,FY, 63358.
F,16,Fx, -35979.
F.16,F2, 18690.
F,39,FX, -56752.

. . ~ . .



,-. ---

f,39,F2, 99295. '
r,43,FX, -4006.
WRITE
COM
TER,1,1,1

'

IME, 01500
62,0w.O.O. ,UY,ul.Roix.ROTY,R012
82,Ux,0.0, ,0Y,U2,R0ix,ROTY, ROT 2

,42,0Y,0.0,.. U2
, 5.Fm. .115440.

5, F 2, 355267.
, 12,FY. 52074.

16, F n , -31166.
16,F2. 10126.
39,Fw, -62255.
,39,F2, 107826.
,43,Fx, -9031.
WRITE
COM
TER,1,1,1
IME, .01600
D,62, Ud . O 0, ,,UY,U2,ROix,ROTY,ROTZ
),82,Ux.O.O, ,0Y,02,ROTx.ROTY,ROTZ
0.42,0Y,0.0,,,,U2

-5,Fx, 115440.
5,F2, 355287.,

12,FY, 43061,

,16,Fx, -26745.
,16,F2, B690.
,39,Fx, -64866.
39.F2, 112348.

',43,FM, -17024.
WRITE
COM
TER.I.1,1
INE, .01700

D,62, Ux , C . 0, ,UY,02,ROfx,RciY,RO12
D.82,UM,O.O, ,,UY,U2,RO1x,ROIY,R012
?.42 UY,0.0,,,,02
', 5,FM, 115440.

5,F2, 355287,,

,12,FY, 35844.
,16,FX, -22870,
,16,F2, 7431.
,39,Fx, -64781.
,39,F2, 112200.
,43,FX, -27717.
WRITE
COM
TER,1,1,1
IME, . 01800

n,62 Ux,0.0,, ,UY,U2 RCTX,ROTY,RO12
0.82,UX,0.0,,,,0Y,02,ROIx,ROIY,ROTZ
e,42,UY,0,0,.. 02

5,Fx, 195440.
,,-5,F2, 355287.

.

12,FY, 30037, >

,16,Fw, -19557,
,16,F2, 6354.
39,Fx, -62539.
39, F 2, 108318.

,43,Fx, -4004).
WRITE
COM
TER,1,*,1
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's,FX, 113440. '

9. F 2, 355287,

32,FY, 13572.
16, F x', -9367.

,16,F2, 3043 ''

39,Fx, -40102.2

39,F2, 69457.
,43,Fx, -79679,
WR11E

/ CON
I T E R.,1,1,1
.T I NE , .02400

62,Ux,0.0,, ,Us,U2,RO1x,RO1Y,RO12
,82,Um,0,0, ,Uv,U2,ROix ROTV, ROT 2
42,UY,0,0,,,,U2
5,Fx, 115440.,

. 5,F2, 355287.
,12,Ft. 11750.
,16,Fx, -8883.
16,F2, 2659,

,39,FM, -35907,
,39,F2, 62191.
43,Fn, -79475.

WRITE
?COM
ITER,1;1,1
IlWE, ,.02500
@,62 UX,0.0,, ,0Y,U2,RO1x,ROiY,ROTZ
D,82,UX,0.0,,,,UY U2,RO!M,ROTY,RO12
D,42,UV,0.0,... U2
T, B.FM, 115440.
T. 3,F2, 355287.
7,12,FY, 10213.
7,16,Fx, ~7178,
T,16,F2, 2332.
7,39,FX, -32110.
3,39,F2, 55615.
7,43,FX, -77312.
LWRITE
#COM
lier,1,1,1
TIME, .02600
',62,Ux,0,0,,,,0Y,U2,ROTx,ROTY,Roi2@
@,82,Ux,0.0,,,,UY,U2,ROIx,ROTY,ROTZ
@,42,0Y,0,0,,,,U2
7, 3,FX, 115440.
7, 3,F2, 355287.
7,12,FY, 6908,
J,16,Fu, -6322
7,16,F2, 2054.
7,39,FM, -28714,
F 39,F2, 49732,
@,43,FM, -73813.
LWRITE
/CCM
ITER,1,1,1
11ME, .02700
D,62,Ux,0.0, ,,UV,U2,ROIM,RoiV, ROT 2
0.82,Ux,0 0,,,,UV,U2,ROix,ROTY,ROTZ
D.42,Ut,0.0,,,,U2
E, t.Fx, 115440,
0,-5,F2, 3b5287-
F,12,FY, 7792.
7,16,FX, -5587,
F 16,F2, 1815.

. . . -
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_ xx xX XX XX
1i fT TT TT

OO OO OO OO
RR RR RR R.R

,, , , , , ,

2Z ZZ. Z2 22_

. . .
U, U,

. . . . .
U, U, . . . . . .

U, U, . . . . . . . .
U, U, . . . . .

.

544 YY207450489 V V207792647 YYZ07048483 iY20741 4651

0 U,U,U 4 8 0 0 3 6 9 4 0 U U,U,4 8 9 3 7 9 8 6 b,U,U,4 2 6 5 1486244090 U U,0,4 8 3 5 1 272 f901
0 4229251 3 0 7080 ,420446700 42896088655

1 , , ,55431 690,55531825,55641050 0,55641 394 9 , ,549 8 , , , ,

25,15 - 135 3 , ,
,13 - -

,15 - 236 2 , , ,15- - 236 3 , . ,1 5 ~ 1246 2 , ,
, , .1 3 - - 0 , . ,1 3 - - 0 , ,

- ~ 0 ,,,1 3 - - 0
000 000 00O .00,0

- 1 . . . 1 . . . 1 . . _ 1 . .

0,00, , , , , . , , .000 0, 0, O,
,

0,0,0, , , , , , , , , 1 , , , , , , MZXZx,
1

,,
, , , , , , , , , , , , 1 ,

, , , 1 xxYxZYXZXZxxM7xZY XxV xZYMZxZX ,MZX - xxYMZYXZMZx
FFF,l , ,U,U,U,F F F F F F F,F E U,U,0,F F F F F F F F E , ,U,U U,F F F F,F,F F F E

, ,

E 1 1 1 1 ' 0,U,U F F F F F F F F E. , , , , , ,, ,1

, , , , , , , . ,T , , , , , , , , , ,T , , , , , , ,T , ,

993iNRE22255266993I MRE22255266993INRE22255266993InRE222552669931N334RO
. .

,3,4 R O E M 6,8 4, 3,3 4 R O E M 6,8 4, , , , , , , .

1 1 13,34ROEN684, , , , 11 3 111

3,3 # R O E N 6 8 4,
1111

.WCTI , ,wC,wCI.WCTI , , 1 . , , . , , ,
,WCTI , , , . . .,

FFFL/IT0DDFFFFFFFFL/ITDDDFFFFrFFFL/I1DDDFFFFFFFFL/ITDDDFFFFFFFF L/-

'
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t
I

.

ITER,1,1,1
TIME, .03200
D,62,Ux,0.0, ,0Y,U2,ROTx,90TY,ROi2
D,82,Ux,0.0, ,Uf,U2,ROTX,ROTY, ROT 2 '

0,42,U7,0 0....U2
F, 5,Fm, 115440.
F, 5,F2, 355287.
F.12,Fy, 4118
F 16,Fx, -3160
V 16,52 1027.
F,39.Fa. -15122
F,39,F2. 26190.
F ,4 3, F x , -46700.
LWRITE
/COM
ITER,1,1,1
ilME, 03300
D,62,Ux,0 O, ,UV,U2,ROTx.ROTY,ROTZ
0,82,0w,0.0, ,UT,U2,ROTx,ROTY,ROTZ
0,42,UV,0.0,,,,U2
F, 5.FW, 115440

j F, 5,F2, 355287
' F,12,Fv, 3637
F,16,Fx, -2842.
F,16,F2, 923
F.39,FK, -13683.
F,39,F2, 23699.
F.43,Fx, -42818.
LwRITE
/COMi

| ITER,1,1,1
TIME, .03400

, 0,62,Ux,0.0, ,Us U2,ROIK,ROIY,ROI21

D,82,Ux,0.0, ,Uv,U2,ROTM,ROTY,ROIZ
D,42,0Y,0,0,,,,U2
F, 5,Fx, 115440'

f. 5.52, 355287.
F,12,FY, 3213.
F.16,F", -2563.
F,16,F2, 833.
F,39,FM, -12407.i

F,39,F2, 21489.
F,43,FX, -39250.
LwRITE
/COM

| ITER,1,1,1
TIME, .03500
0,62,0X,0,0,,,,UY,U2,ROTX,ROTY,ROi2
D,82,Ux,0.0,,,,0Y,U2,ROIM,ROIY, ROT 2

' D,42,0Y,0,0,,,,U2
F, 5,FX, 115440.
F, 5,F2, 355287.I

F.12,FY, 2838.
F,16,Fx, -23l4.
F.16,F2, 752,

F,39,Fx, -11273.
F.39,F2, 19524.

i

I F.43,Fx, -35988.
LwRITE
/COM
11E3,1,1,1
ilNE, .03600
D,62,0X,0.0,,,,UY,U2 ROTx,ROTY,ROTZ

| 0,82,Ux,0~0,, ,UY,U2,RO1X,ROIY,ROTZ
| 0,42,0Y,0 0,, ,U2

.
.. . LYa- m u-- - .. .--.
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,

',.0,FM, 115440.
0,r2. 355287.,

,12,FY, 2504.
,16,FX, -2094. .

,16, F Z, 680.
,39,FM, -10261.
',39,FZ, 17772.
,43,Fx, -33018.
WRITE.
CON
TER,1,1,1
INE, .03700 >

i.32,UX,0.0,,..UV,UZ,ROTx,ROTY,RO72
),82,UX,0.0,,,,0Y.UZ,ROTx,ROTY,ROTZ
D, G?,0Y , O . O , , , . U2

S. F M, 115440.,

S,FZ, 355287.,

,12,FY, 2207.
,16,FX, -1899.
,16,FZ, 617.
,39,FM, -9360.
,39,FZ, 16211.
,C3,Fx, -30318.
WRl1E.
CON

>TER,1,1,1
'

INE, .03800
62,Ux,0,0,,,,UV,UZ,RO1x,RC ,kO12
,82,UM,0.0,,,,UV UZ,ROTx,ROTY,ROTZ
42,UY,0.0,,,,02
5,Fx. 115440.

, 5. F Z, 355287.
,12,FY, 1941.
16,FM, -1724.

,16,FZ, 560.
,39,FM, -8552.
,39,FZ, 14812.
43,Fx, -27867.

CR11E
COM
]TER,1,1,1

'

JIME, .03900
e,62,UM,0.0,,,,UY,02,ROTW,ROTY,ROTZ
,82,UM,0.0,,,,UV,U2,ROfx,RO1Y,RO12
a.42,UY,0.0,,,,UZ

0,FM, 115440.
'

,,

S FZ, 355287. *,

,12,FY, 1703,
,16,FM, -1567
,16,FZ, 509.
39,FM, -7827.
39,F2, 13557.
,43,FX, -25646.
WRITE

/COM ,

11ER,1,1,1
11ME, .04000
D,62,Ux,0.0, ,,UV,UZ,Roix,ROTY,ROTZ
D,82,Ux,0.0,, ,0Y,UZ,ROTM,ROTY,RO12
D,42,UY,0 U,,,,U2
7, 5,Fx, 115440.
7, 5,FZ, 355287
7,12,FY, 1489.
) ,16, F x , -1426.
7,16,FZ, 463.

1

(

...



,

, :I

_
.

_

.

_
-

_S * -

-
_

_

_

_
-

22 22 2Z 22
1f Tf TT 1 T

OO OO OO OO
RR

, . R, R R R, RR
, , . ,

1Y YY YY YY
1 ! TT TT TT

OO OO OO OO
RR RR RR RR

, . , , , , ,

xX xx xX, Xx
IT iT iT I i

OO OO OO OO
RR RR RR RR

22. , ,

22, 22
, , , ,

22

.

U, 0,
. . . . .

U, U,
, . . , . . .

U, 0,
. . . . . . .

U, U,
. . , . . .

.

688 Y Y207602926 YY207255952 YY207421947. YYZ07071 401
722 0UUU4890281 9 0UUU,421 0 U U,U,4 2 9 0 3 5 6 6 0 U,0,U,4 8 2 8 2 4 148288593 48685761 4
1 46 0 , ,42234547 0 428931 920 3041 01 ,

723 598 4 , , .55 - 587551 1 61 1 2 , ,551 1 600 3 , , ,551 1

12 4 , , 1 5 - 1 2 4 , ,1 5 - 1 2 4 , ,1 5 4 , , 1 5 - 1

- 0 , , 1 3 - 0 , , ,1 3 ~ 0 , , ,1 3
'- - 1

0.000:13 -- , ,

00O 000 . O00
1 . . . 1 . . . 1 u , . 1 , . .

00O 0O0 , 00,O; . . , ,. , , , ,O00, ,

M2x, 1

, , . . , ,x2X2X.
1 , . , , , , , , , , , 1 . , , , , , , , , , 1, ,

. xxY x2Y , . , , xxYx2Y x2x2x , MXYx2Yx2X2X
,

xXYx2Y x2x2x,

UUUFFF,FFFFFE
,

F,F F E . .U U,U,F F F F F F F,F E
. ,

1 - U,U,0,F F F F,F F F F E ,U,U,U,F F F F F F F F E1 1 1

, ,T , . ,. . , , , ,T , , , , , , ,T , , , . ,,,,,T, , , , , , , , , ,1 . ,

993I nRE22255266993I nRE22255266993inRE22255266993IMRE22255266993I n
MC1! , , , , ,

334,RO3 3 4 R O E N 6,8 4
.

334ROEM684,334ROEN684 3 3,4,R O E N 6 8 4 1 1 111 1 11 1 11 1

. WC. . ,WC1 l , , , , . . . , ,WCT1 , , , , , , , . , , ,WCTl , , , , . , , .

FFFL/1i DDDFFFFfFFFL/I10DDFFFFFFFFL/I DDDFFFFFFFFL/1TDD0FFFFFFFFL/I



!

4 e

I

!
l

= .N.
NNN NN NN NN

>> >> >> >>

OO OO OO OO OO
@@ E% ut 15 gx

. . :. , . . .

r
.

>> r> >> ,>
! **
r *- -- >> >. .-

I OO OO OO OO OO
l' EZ 22 WE zg 22

. . . . , . . . . .

.X X >XXXX XX XX
->> m- > = = e- p.

OO OO OO OO OO
31 E2 %2 22 m2

NN NN NN NN NN.. . . . . . . .

33 33 33 33 33
. . . . . . . . . . . . . . , . . . .. . . . . .. . . . . . .

>*NONONMmcM > > N O N .= c co m N e >>NONMvc-MS >>NONMmvONO >>N
03334c@eN@-M C 3 3 3,03334emomvNe C333.veSNeeOM C 3 3 3. v e c c v c M ao OvNvnNoon O vuM@NhecvNcennee O ,

4c i VNM co . .C. vm@mNNNm O .
.c c e vNv N . . .c $ M@N m . . ..c.c c e 4eC @c . , . .

c - V . . ,- V . .. . . cv . . -C - V . .-c e e v
.-M i O . . ..M p C . .. . .-O e O , .O - . .-O a O -

OOO 000 C00 -OCO -000
. . . - . .

- . . . . .

000
. . .

000 000000 C. O. O
.=

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

..,... . . , .. ......- ........ .=

xx>XN>XNXNX. XX>XN>XNXNX XX>XN>XNENX . X**XX>XN>XNXNX . .. ,

33 3 6 6 6 6 6 6 6 6.W- . , 3 3 3 6 6 6 6 6 w w b .W.- . 333
. 33366w66666.W . .3 3 3 6 6 6 6 6 6 6. w, .W-

*-- -
.... . , . . ....... .

........ .. , . .

E W N N N 4 C N @ @ m m M .= E 2 W N N N 4 C N @ @ m @ M - E E w N N N c c N @ @ m m M - E E W N N N 4 C N @ @ m m M - E E L.J N N N
W E. @.e v. . . . . M. M. 4 2 0 W E @ eD T - . .M.M.v 2 0 W E @ e v. . .~.~.e- M.M v.2 0 W E @ e v. . . ~ . ~ .~ M M 4 2 O W E @ e v.***

3y>-3 u >. - .>- . .
~

m ,. 3. u_p. - n w w_
. . ..'E u e- - . . . . . . . .

_nnm.w



_ _______-__ - - ___ --_

, 5,FX. 115440 *

5,F2, 355287
, 32,FY, 273
,16,rx, - 6 2 9 ..
16 F1, 204 ,1

. 3 9 , F W ,. ~3485
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5,FX, 115440.,

. 5,F2, 355287.
,12,FY, 190.
,l6,FX, -574.
,16,F2, 187.
39,FX, -3233.

,39,F2, 5600.
|, 4 3, F X , -11141.
yRITE
LON
TER,1,1,1
INE, .05100
', 6 2, Ux , 0 . 0, , ,UY,U2,ROTX,ROTY, ROT 2
.82,UM,0.0,,,,Uv,U2,ROTx,RO1Y,ROIZ
42,UV,0.0,,,,02
5,Fx, 115440.
5,F2, 355287..

12,FY, 113.
,16,Fx, -524
16,FZ. 170.

,39,Fx, -3001.
39,F2, 5198.
43,FM, -10397.

3 RITE
%ON
TER,1,1,1
INE, .05200
,62,UX,0.0,,,,UY,U2,ROTX,ROTY,RO12
,82,UX,0 0,,,,UY,U2,ROTX,ROTY, ROT 2
,49,UY,0.0,,,,UZ

S,Fx, 115440.,

5,F2, 355287..

,12,FY, 43.
16,FX, -477.

,16,F2, 155.
,39,FX, -2788.
39,F2, ~ 4828.
,43,FX, -9714
pRilE
COM
' T E R ,1,1,1
INE, .05300
62,UX,0.0,,,,UY,U2,ROTX,ROIY,RO12
,82,0x,0,',,,,UY,U2,ROTX,ROTY,ROTZ
, 4 2, U Y , 0 . 0 , ,. , , U2
5,Fx, 115440.,,

, 5,F2, 355287
i,12,FY, -21.
|,16,FX, ~435,
i,16, F 2, 141
!

t .

[
f.

,



a e

G

,

r

C
-

NNNN N. N N. N* * * 6 > p > >>

00 00 00 00

. . . . . .

g
.&.43 Ea aa

.

>> >> >> >>
> * * > D. e- om > = >

00 00 00 00
aa aE

. . 4. E . . . .
44

.X X. .X. .X- .X. .X. X. .X..-*
00 00 00 00

No. NN.
E. a. a. E.32 a2

. .

NN NN

. . . . .
., ,. . 3. D. . . . . . . .

3333 33, . . . . . . .

>>NONNeo@vD > > N O N. c o o m e o
. .

>*NON >>NONPe@Nto
O D D.D v e e'- o D o o N

-ev
mN-NO O3335m6o-ve@ O D. D. 3 v e e N O m - @ C D.D.3.v e n e m v @ Omee

O .vN-n-O@v 0 vNNN mnOO .vNin-9-o O .vo-n-NemonO
.o o e i NmN N . . -Ooa e -MNo . . NmN @o . . .o o eNv@ v . .o e a N4e . .

e e o...-o e i o. . O i a

O - . *-M O . . .oe a o O i e.
, . .-M. . .-n On O

000 OOO +000 000
. . . . . - . . e . . .

000 000 600 C. O. O . . . . . . . .-
.

..,...... -

. XX>xN>XNXNx- . . . . . . . . . . . . - . . ... ..... XX>xNwxNxNRX x > x N a- K N x N x .xa>XN>EN*NxxNx ..

.D.D.D h 6 4 6 6 w k k W D.3.D 6 4 w 4 6.m.k k W . 3. D. 3 6 W h 4 6 6 4 4 W. . D. D. D w 6 6 w w b. 6 6 W
-464W .= -

. . . . . .. .- . . . . . , . . - .... . . . . . . . . . . .-
- . .* .

@ m M - E E W N N N O o N @ @ m m M - E E W N N N O O N @ @ m m M = E E W N N N o o N @ @ m m M *= E E W N N N O O N @ @ m m n - E
- - - n. o v. a O W E. @. e v. . . . . . 6 6 4 2 O W E @ e v. . . . . .M.M. g s O W E @ e v. . . + . . m n g 2 O -MMv20WE@ev 3O3 u w == . . . .3 u .= = . .3 0 *= . . . .. . . t Q > == . . . .. . .

-- N om D- hh h h h h .b b _,,J N _a* ** O O Q b .% 6. b .6_w a b _.J__%__= * O O C 6 % 6 u 6 6 4 a .Jy ==_* _O O O_w 4 w u a 6 u a .e y
_ . _ _ _



a 4

4f4 N th NN NN 04N
* . * - >> > w. >> >>

00 00 00 00 00-
on 2a aa aa aa

. . .

** >> >> >> >>
> . = > > = > em >> a= w

00 00 00 00 00
E4 3E 23 EE

a. E.. . . .

.x. *xa 4 m x xx xx
e.>- e- * .e >>
OO OO OO OO OO

NN N ea, NN.
a a. a a.a2 aa aa

. .. . . .

NN NN
DDDD DD

D D. . . . . . . D. D. . . .
. . .- , . . . ,

> > N O N N U 4 @ 61 4 = =tJOt. e N N o e s >>NONo-emNm >>NONONe-an >>N
0333ODDDgCA@eOMA O3339e-MAm*N O D,D.D.V c c - @ @ e O O D.O.D v e m e @ @ n @0 4NNN mee O gNnN @@- O gNnN ONe O .g N n vog O

.@@s eNO Ne .e C i s -M4 m ac@ s e -N@ O - . 0oe s aNO *= . . .

Q . - -M O . . .en O . . --n O - . .cc e e @ . .- s e Dc .* c e e e .ec e s @ .e .

n O . . .
OOO COO COO O Co O 000

d d.d. . . , . . . . . - . ..
ObO O d o. . . . . . . . .. Obo........ - 000. -

. . .- . . .

.....s N a ta x-
-

m v > w ta m
.

vw>xN>wNr x xw>xN>xNxNx xx>. x r > A N ,. x N x N x .

| . .DDDu6wmuu6uw . . D D D. u k k L w n . .- . . . . , , . . . . . . . * . . D D. 3 4.k. w. u, 6 u a a w . . D. D. D.3DDuwwwwunkw * -* .sw -.
. . . . , . , . . . . . - . . . . . . . , .... - .

I 2 us N N N c o N @ @ m @ n - C E w N N N o o N @ @ c + : n = C a w N N N o o N @ @ e m 6 - E a w N N N e o N @ @ m m n - E 3 w N N N
- - - M O v 2 O w E r. e v. . ~.~.~.n n v.2 C w t @ e v......ongaOwC@egwE@e aoM*--..v..-. ~. ~. . . 9. a O w C. @. e t.| 3 u w == . . . . .Ava- . .3w>- . . . . . . . . 2 w * . --

~ * O O O w k 4 6 a 6 4 a .a % ~ ~ 0 0 O k 6 t k n 4 6 6 a s - > Q O 0 6 m w w w 6 4 4 .J % = > O Q O 6 6 a k 6 6 m 4 .J N - * C O Q.
. . .i



e e

NN NN N. NN. N p >> e= = = * * = =

00 00 00 00
E N. 3E E3 33
. . . . . . .

>> >> >> >>
>> > = > > a= > e=

00 00 00 0O
aa EE a3 23
. . . . .

XX XX XX XX
e- > e> e= o= = = -

00 00 00 00
E3 EE

E. E. a %.+ . . . .

NN NN NN NN
DD D. D. .. . . .

, . . . . . . . . . . . D. D. . .. . . . . .
D. D, . . . . . . .

voman >>NCA@hoAme >>NONmmm
>>NOA m.NTA T@ O D. D D v e O O n o. m o C D.D.D.v e N E N

ONN@T-AC >>NONNTNN9m
% GD N W O @ d v 0 3 D.D.4 8 0 9 T @ @ v C D D D.v N T -

TWP
-00 O O co n O vNo*O vNT- N. - e c,-.vNo-OTNT- nn- -

4oe. s -N4 . .c o a e --T @
. .O e aNv v . .OO4 e -N@ n . . .O c i . .

.-p.e c n n @= e e @.D.e c a s @ .-c e s @ . , . ., .

.-M O = . .-nn O . .== n O . . .-n O . .

000 000 -000 -003
. . ,= . . . . . .

000..
. .

.=. 000 . 000 000
. *XN>XN

.

. . . , . . . . ,= . . ......... - . . . ....... . ......... - . . . .

XN>XNXNX . XY>XN>XNXNX . K X>XN>XNXNX . XX>XN>XNXNY . XL

*=. . D. D. D. u 6 6 6 4 6 6 k W 3 3. D. u 4 k. b. 6 6 h. k. *W . . D. D. D. 4 h a b. b. 4. h 6 4.J . . D D. 2 2*= *= 64w66644666hW
. . .. . . . - . . . . . . . . . e- . .....

. . . . ,>
d

- no "at O W E @ e v - - - n n.T.E O w E @ e T. . . ~ . ~ . ~ .
N

- - - n.n.T cr d w E @ m t.' - *= - o.n.T.E D W E @ e v . . .~, . .v.3 u e = 3 u - == , .3 u > .= . . ... 3 u p == * . . . . . . . . .. . .. . .. .

te; 6 a w 6 6 6 6 J % = > 0 0 C 4 h 6 u 6 6 4 6 s % = > c O O 6 a 6 6 6 a w 6 .J % = > c O O 6 6 a k 6 a 6 4 .J % - * O O O 6 6 6 m 6
.



e e

I

|

PJ N NN NN N P4
>- >> >> ww
OO OO OO OO
43 a2 &E 32

4 . . ..
>> -> >> >>

'> e- e> >> >>
OO OO OO OO
4% aa 43 3E

I . . . . ..
I VN Wx xx xx

>- >> e. > e. >
00 00 00 0O

| E. 2
aa ga za

, . . ..
j NP4 NN. NN. NN

33 DD D3 33
' . . . . . . . . . .

mes * * N o r- N w v A o s ->Non-emmno >>No - .voNe >> Nose-coom-co o330reo.sNvvN
o 3 D.a.v N o i oo.ppes s--oo o DDemon-co-o3v e rs o - s N - -

o t- o o ,e N o. i m. .e n o e. n e o .4Noa avv **vN@* NONe
-r o . .co m . .c o n m .o o i n o...woi e -M.

e e @ . .-o i e ,, o i o io...-o.o . a es ..
o..-n o . ..-n -n o..-n
300 coo -000 000

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

000 . 000 o.c.o. . . . . . . . . o.o o. . . . . . . . ..
. . .

| . . . - . . . . . .. ... . . . .....
xx>xN>xNxNx . xx>xN>xNxNx . xx-xN-xNxNx

- .

i xNx x x - < N = x rJ x N r .

))D64446h44W ) ) ) k 4 6 6 6 6 4 u .W. . .).3 3.m.6 4 6 6 6 4 a W ..
366666a6kW) ,946kW

.

sa
- . .* .. . . .. . . . . ,.w . . . . . . . . .-. . . . . . . . . .. . . .. ..w .

Y Y * Y
One2 OWE @ev - n n v 2 O w C 'O. m v. . . . . n n e 2 O W E @ e v. . * . .n. n. v. E C W C W e t. .-....v2Onn-

3 u > == . . . . . . . . . 3 y e. . . .. 3u*- 3 Q > .= 3u=* . . . .. .

4 6 6 ,J % - > Q Q Q 6 4 u 4 6 4 4. 4 .J % - - O O O 6 4 6 4 6 w w w .a % - - C 0 0 6 4 6 6 6 6 4 6 .J % = > 0 C 0 4 m w 6 6 * w 6 .s %



~

r
i

.-

a e

NN NN NN .N. N .N N..>> >> >> >
OO OO OO OO L. U

E3
2. E 4 E. 2 E.a4

. . .. .

>> >> >> >> > >
> = * * > > = > > = em t= se .=

00 00 CO OO OO
34 34 22 22 %2

Mx xx xx xx,. xx
. . . ,

>- >> b. > >6 >>

00 00 00 00 00
55 3%

. . G K. . .
35 E5

. .

NN. NN. NN NN NN
33 33 33 33 33
. . . . . . . . . . . . . . . .. . . . . < . . . . .

> > N O h.v N @ m m o >>NON-@NcN.- > > N O N v v - c - *= >>NON@ccP.mM >>N
t 44@ 03330 3 3 3.v e @ -v-N 03334ec imm-0 3 3 3.v e v 403334WN- 004

9N 4mC O - .O
. . .c c @eO TN@ @-e O 4NW CON0 VN@i @NO

i N c..c c i e -M N . .c c e e -N M .c c 4 i -N v.- , . , .

.-e e N . .-c e N .. ** 4 N .. . .= c e N = .N . .
. . . . .-n O - .e n O - . .-n OO 000"M O.000

. .

000 OOO 000
. , . . . . . . . e . . - - . . .

000000000. 000 000 ..,

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

*upx x > X N > X PJ X N X XX>XN>xNxNx xx>xN>KNxNX xx>*N>xNxNx .

3 3.D.u 4 4 4 6 k u k W . 333664h46.hwW . 3 3 3 6 k k k 4 4.L a w - 3 3 3 4 4 4 6 6 4 6 6..W- 333== - --
. . . . . .* , , . . ..... . . . . . . . ..

E W N N N O C N W @ m e n - E E w N N N O C N @ @ m m M *= E E w N N N c c N @ @ m m M .= E 2 W N N N @ c N W @ @ m M = C E W N N N
. . . . . . M M. v. 2 O w E. @. c v, . . . . - n. n. v. 2 O w E @ e v. , . . . . M. M. v. 2 0 W E @ e v. . . ==. ~. ~. M. o. v. E O w E @ p v.WE@st *

3 g e- .a
%- ,_ _- .. 3y9- . .3 u, > . 3 y > == . .p= . . . ...

w--



a . - - . . _ - . . ~ _ .- ._ . _ - _ . - ~ . _ n. - -. _. -

*4 e

i

1

i
|

|

1

I

i

I

l
i

NNPJ N NN N N.* * * *> e= e t= e.

OO OO OO OO

. . s . %. tt.3E %% 55

>> >> >> >>
M =* e= >. > e= em >*

OO OO OO OO
34 a3 22 3 %.. . .

- . . .

XX XXX 3C X
.X=~ > ei- e= e= e= em

OO OO OO OO
3 0t.

22
. . E. 2 . .

2a
..

esN NN NN NN
DD D. D,

. .,.
. , , . , . .. . . .

D. D,
. . , , . . . D. D. . . . . . . .

ODDD.veOO-e@T O D D. D T c a O O
>>NONmONSOmNOO >>NON04-Oce >>NONovvONO >>NONm-N--N

@N
O D.D 3 9 m m M *= @ m e O D D, D T N NveOT-NN@4eNN*ONN

O = vNN i neo O .T N N 9= e TN-TN@ 094 0 4N@ e gAN O
.O4i.c p s e N m ..c p i e N e . .O@ i e N @ . . .cCi i N N . .,-c a N .-c e N . . .-o e N . . -oe@ 4 N ,

.-n O . . .-n O . . .e n. . .-m OO O - i . .-

-000 000 000 000
. . .- . . .= , , ,

000
. . .

000000 000 . ..

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

XN>XNXNX * x > X N > xt.aX N x . XX>KN>XNXX>XN>XNXNXXX s. xN>XNXNX ==

4 h k 4 4 b b. h w - DDD.4eab6644W . . D. D. D k k 4 h 4 6 6 4 L.ad .D.D.D.6 4 4 6 4 4 6 4 W .D.D.D u.6 6 6 4,** -

. . .... . = = . . . . .... . . , .> . . ......e- . . . . . . > . .

OoN@@@@M=E4WNNN@ON@@m@M=E4WNNN6cN@@MmM=E2WNNNCCN@@m@M=EEWNNNOON@@
- - , n n. v. 2 C w E @ e v. . . . . . n n. v. 2 0 W E @ e v. . . . . .~~-onv.20WE@ev. , . . =. M n v. 2 O w E @. e v. . .

-
. . . 3y>= . .3y>=3u*. ...... 3 y * == . . , . . . .. .

emOO06646666 wJN=*OOOa4644
, _ .4k664446 a s == > O O O k u 6 L 4 w w 4 .J ,% = =. 0 C O 6 6 u 6 6 6 a w .J.%.-



- - _______ . _ - _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

*
e e

%

r

t'N NN NN N. N** >> >> p >

00 00 00 00
E3 E2 EE

2. E. . . , . . .

s> >> > > >>
> * * *> > De W.>=

00 00 0D DD
a Qt33 aa E E. . .

. . . .

XX Xx. XX XX
> + > > = * w> > o.

OO OO OO OO
aE

E. 232 43
. .

. * *

NN. NN NN NN

. D. D. . . . . .
D. D,

. . . D D. . . . . . . . . D. D. . . . . . .

@m@ >>NONONNNOM >>NONN04eNO >>NONoece@T >>NON@Ne@@N
O D,D.D 4 e N @ N a W N O D D.3 4 e n N N N e N 03339eDTONTNN 0 3,3 3 9 e 9 G N - N o4ON
O 4NN Oce O avNN i N9N O v eJ N t NW@ O 9NN *NdCmom .O @ t e -oco e i .= M . .N.c c a e -O .c o t e - - . . .

i e . .-c i.e c 4 e . .t so .eo i e . .-o e e . .
-M O . . -n O . . -M O , . -MO . -

-00C OOO 000 000
. . e . . . . . . . . . .

000
. . .000 . 000 000 .

.
. . . . . .

XNK-
- . . . . . . . . . . .......,. . . . . ...... - . *EN>XNXNK. .

XK>XN>XNMNX X>XX>XN>XNXNX. , 'K * >XN>2NXNX *.

6 6 6. W ". 3.D.D 6 6 k 6 m.u 6 6 W . .D.D.3 6 4 4 6 6 6 4 6 W . .D. D. D.6 6 6 u 6 6 6.e lea . D. D. D. *. W. 6 4 4 4 6 4. 4J- - e

. . . . . . , .* . , . . . . . . e. . .. . . . - . . . . -

@ @ O ** E E W N N fJ @ @ N @ @ @ @ M = E E W N N N D d N @ @ @ @ O *= E 3 W e4 N N O C N @ @ @ @ M *= E E W N ed N 4 @ (J @ @ @ @ M - C---ong2O*--novaOwE@eg e e - M M T.E D W E. @.e v. . . - . . . .MMTEOWE@eg - - * m n v a O W E @ s.t. 3u.a Q > .. . . . . . . 2up .= . . . . . ....3 y > ==3 u p == . . . . . . . . .. .

6 6 6 .J % - * O O O 6 6 w 6 6 6 6 6 .J N = > Q Q Q 6 6 4 6 6 6 a 6 .J N > Q Q O 4 6 6 6 6 6 6 a .J % = ** O O O 4 6 6 6 4 6 6 + a N



*
e e

4

N ta NN Pg N NN N N.0- *= >> -> >> >m
OO OO OO OO OO

aa4a 43 3a
a. 3. . .. . . .

>- >> >> >> >>
>- >> >> >> D.>

00 00 00 00 0O
aa aa 3a aa 33

. . . . . .

a < a a au xx mx
> w. > >> >> > e.
OO OO OO OO OO

aE a44a aa E a. . .. . , . . .
tJ P a NN. NN NN NN

D D. DD D D. . . . D D. . . . . . . D D., . .

* * N O N - g - - - .= >>NoN@mNggN >>NONOgvmON > > N O N g 0 4 9 te m >>N
9e@-O-me ODDDODDD4eCSM%M9 ODDD.vcomM@ec O D. L. D. T co @ C M M T N O D.D.3.4 N N -NM o 4NN e-NN O *--- OO 9NN i -Mg C 9NN i -

9 .O e e t - 0 . . coa s - N . . .c o e e - e . ..O o e t - @.

c i no . .eD . .*O s ao -0 4 so . .-o e e . .

.en O . . -O , . .-M o . .eM O . . .-n O . .

OOO OOO 000 000 000
. . . , , . . - . . . -

000 000000
.

- 0,00000, . . . . . . . .
. .

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

. x>xN>xNxNx .

D. D. D w a 6 6 6 4 4 4. W
.a x > x N > x 'd x N x x xis. xN>xNxNx xx*xN>xNxNx vv>

DDD. .D ) D,4 6 k 6 k 4 4 w W
. .3 3 ) e. 4 4 6 4 4 6 6 W. . . . . . ... . . > ., , . . . . . . . . . - . . . . , . , . . .D.D D 6 6 4 6 6 4 4 * W - . . . .

*= - = *-
. . . . . , . . . >

d " N " d "

w E @ ep T. - = = M M'T E D W E @ so t. M M v.2 0 W E @ e v. . .~.~.~.M M.T E O w t @ e t. - . . M M v 2 0 .w r @ to v.~ ~ ~
3y-=3y>= . . 3. y e- = . . ... . .. . . . .

3. u___> - . . . , . .>. * .
_ m.mm.m __m_.. _.. . . _ . . _ _ _ . . _ mmm. . .. .

. . - naao _-maaa- _ _ ___



_ .- . , - - _ . _ . . _ _ _ . _ _ . . _ _ . . _ _ . _

8 .3

,

I

|

i

i
l

NN NN NN N. N. - > >> >> . *
OO OO OO OO
E E. . . .

a2 aa aE
.

>> >>
.s. >

. >>
.* k .= 3 >>

| OF 00 00 DC
E a. 4a a3 44i

| + . . . .

.x. x.
.

I *x xx xx
> - - - s- **
00 00 00 00

,

' 42 a a. a a. Ea
. . . .

i
.

NN NN PJ NI NN
| . . . , , .

>kNOhemmh@v. D D. , . . . . D. D. . , . . . . .
D, D.

. . . . .
.3 3

O N e v e. 0 @ M
. . . . . .

>>NONMMOMT@ >>NOA@eNo-@ > > N ots e N M
.

ve@*MmCO 0 3 2 3 4 e h - M @ .- - 0 3 3. D. 9 s k N 4 v b e. O D.D.D.v sn N N T - M O O D.D.D T m A n t.vNN- e i -e O 4NN-e e-O O ,N8-e i m O vNN-e i e O .vNN-
CC8 * m...CC1 . er o e s N . .o o eO .O o a # - .- .

.*O m.- O e .-oe .. . e e .-o m . .o...-o .

.*M.eM O . . .-M O-M -M O . . . .

| -OOO 000 <OOO 000
. . . m . . . . . .

000
. . .

.000 . 000 * 000 ..

. . . . . . . . e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . ..

a>xN>xNxNr
.

xx>xN>XN*Nx ma>xN>KNXN>rNENx . xv>xN>xNxNy . m .

. D, D. D. u 4 4 4 4 4 6 4. .W. ,D.D.D.4 4 4 4 4 4 4 4 W . D. D. D. b. k w h. b u. 4 6 wJ . 3 2 3 4. k a. w. k46444664W .* - .= -

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

O C N @ @ m m M *= E E W N N N O c N @ @ m m M = E 2 w N N N o @ N @ @ m m M = E E W N N N C 6 N @ @ @ m M .= E 2 W N N N 6 4 N @ @.
- - - M. M. v 2 0 W E. @. e v. . . e - - M. M. Y E D w E. @. e v. . . . . . M M. v. 2 0 W E @ e. v . . *. *. *. M. M v. 2 O w C. @. e v. . . a - a3y=. . . ,. . , 3O>- 3 y > ==. . . . 3yw. . . .. .

k h u k h, w k k J % = * O 0 0 4 6 k 4 4 4 k 4 s % = > O 0 0 4 4 4 4 4 4 4 4 J s = > O 0 0 4 6 4 4 6 4 6 4 J % ~ * O 0 0 4 k 4 w k -
, - ~



F.39,Fx, 8.
*

F,39,FZ, -14
F,43,Fn, -679. -

LWRITE
/ con *

ITER,1,1,1
TIME, .09300
D,62,Ux,0.0, ,Uf,UZ,ROTx,ROTY,ROTZ
D.82,UK.O.0,,,,0v,02,ROtx,ROlv RO12
D,Q2,Ui,0.0,.. UZ
F, S.Fx. Il5e40.
F, 5,FZ. 355287.
F,12,Ff, -781.
F,16.FM. 137. ,

F I6,FZ. - 4 4 ., '
F.39,Fu, 39.i

F . 39, F Z, -67
F,43,FM, -533.
LCRITE
/ Con
lier,1,1,1
fiWE, .09400
0.62,UM,0.0, ,0v,UZ,ROTx,ROTY,ROf2
D,82,Ux,0.0,,,,UY,UZ,ROTX,ROTY,ROTZ
D,42,0Y,0.0,.. UZ !

F, S,FM, 115440.
F, S,FZ, 355287. !

' F ,12, F Y , -784 (
F,16,FX, 142,

'

F,1G,FZ, -46. ,
'F.39,Fx, 73.

F , 3 9, F Z ., -127. ;
'

F 43, F M, -364
LWRITE
/ CON ;

ITER,1,1,1 >,

ilNE, .09500 ;'

D,62,Ux,0,0, ,,0f,U2,ROix,ROTY,ROTZ
D,82 UM,O_O,,,,UY,UZ,ROTX,ROTY,ROTZ
D,42,0Y,G.O.,,,UZ

*F, 5,FM, 115440.
F, 3,FZ. 355287.
F,12,FY, - 7 8 t, .
F,16,FX, 147.
F,16,FZ, -48.
F.39,FX, 116,
F.39,FZ. -201.
F,43,FX, -166. ,

LWR 11E
/COM
ITER,1,1,1
TIME, .09600
0.62,0W,0.0,.. UY,02,ROix,ROTY,ROf2
D,82,UM,0.0,,,,0Y,U2,ROTX,ROTV,RO12
D,42,UV,0.0,,,,U2
F, 5,FX, 115440.
F. S. F Z, 355287.'
F ',12. F V , -795. ,

F,16,FM, 155. I

F,lG,FZ, -50. ,

F,39,5x, 168. |
F,39,F2, ~291. !

!F.43,FM, 59.
LWRITE
/ CON

r
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