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SUMMARY 

1 
A modal analysis of the Harris DTS reflector has 

been performed using the structural analysis software 

package ANSYS. This report contains a brief physical 

description of the Harris reflector, a description of the 

manner in which the model was read into the ANSYS 

program, and a table of the first five natural 

frequencies and their associated eigenvectors as 

calculated by the program. 

(iii) 
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1. INTRODUCTION 

The General Dynamics Convair and Harris DTS reflectors 

were two of the major candidates considered for the Mobile Communi-

cations Satellite (MSAT) by Spar Aerospace Ltd. Spar performed a 

dynamical analysis of the Convair reflector when it was the primary 

candidate, and concluded that although it 'possessed many meritoriouS 

features, it was simply too heavy to be accepted as the final design. 

Attention then turned to the Harris DTS reflector as an alternative. 

A need was expressed by Spar for a dynamical model of the Harris re-

flector and Dynacon tes asked to take on the task of creating this 

model. This report contains some of the results of this modeling. 

Section 2 of this report contains a physical description 

of the Harris DTS reflector. Section 3 describes the manner in which 

the modeling was performed using the structural analysis software 

package ANSYS. Section 4 •contains five of the natural frequencies 

of the structure with their corresponding eigenvectors. 

2. DESCRIPTION OF THE HARRIS DTS REFLECTOR 

The Harris Deployable Truss Structure (DTS) Reflector 

consists of eight radial articulating ribs which unfold from  a com-

pact package to a rigid, stable backup structure for the mesh re-

flective surface. The tubular folding deployable ribs (Figure 1) 

form the main structural elements of the reflector, serving as the 

only compression members in the reflector dish. Tension members are 

cords, allowing stiffening of the structure with a minimum of addi-

tional weight and volume. These cords form the lower and diagonal 

truss elements (Figure 1) as well as inter-rib members to provide 

rib-to-rib stiffness and torsional stiffness. This is evident in 

Figure 2, which illustrates two of the eight gores of the reflector 

support structure. On top of this support structure lies a mesh 

attachment structure that acts as an interface between the support 

structure and the reflective mesh. Figure 3a shows a typical gore 

1 
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of the support structure with nodes numbered, and Figure 3b illus-

trates the corresponding sector of the mesh attachment structure. 

This latter structure is composed almost entirely of cords, the ex-

ception being a single beam per rib, labeled the "deploying tip 

standoff" in Figure 3b. It is worthy of note that there are only 

seven points of connection between the mesh attachment and reflector 

support structures per gore. Figure 4 shows a schematic of the space-

craft with two reflectors and solar arrays, and gives some idea of 

the shape and dimensions of the modeled structure, and of its method 

of attachment to the MSAT main bus. This method of attachment is 

further illustrated in Figure 5 where it can be seen that there are 

three points at which the attachment structure is fixed to the MSAT 

bus. The attachment consists of ten tubular members of various 

diameters and thicknesses, as shown in the figure. It is interest-

ing to note that this attachment structure comprises approximately 

60% of the total weight of the Harris DTS reflector. 

The tubular members of the reflector proper are all as-

sumed to be of four-ply graphite reinforced epoxy: two layers of 

0.006"'thickness each, with fibers oriented along the long axis of 

the tubes, and two layers of 0.004" each, oriented at ±600  to this. 

The members of the attachment structure are generally of thicknesses 

that are multiplies of this basic 20 mil thickness. The cords are 

bundled graphite fibers. The material property details will not be 

further enlarged upon, as only their respective densities and elastic 

moduli are required for the modeling performed in this study. Figure 

6 defines the Cartesian coordinate system used in this study, with 

the origin at the mass center of the main bus. Table I gives the 

total mass, centroid, and moments and products of inertia about both 

the origin and the reflector mass center. 

3. 	MODELING OF THE HARRIS DTS REFLECTOR 

It is to be noted at this point that with the exception 

of Figure 4 which is marked in millimeters, the units for this study 
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are inches, pounds, and Hertz. 

The modeling of the reflector was performed using the 

structural analysis program ANSYS. This is a finite element soft-

ware package, which is an out-of-core wavefront solver. The number 

of equations active after any element has been processed during the 

solution procedure is termed the 'wavefront' at that point. In a 

wavefront procedure the ordering of e/ements is crucial in minimiz-

ing the size ot the wavefront, as opposed to a bandwidth solver in 

which the ordering of the nodes is important. The elements consist 

of 59 beam elements, 313 cable elements and 112 triangular membrane 

elements, with a total of 175 structural nodes. Thus there are 

three types of elements specified in lines 6-8 in the program in-

put (displayed in Appendix A) to which frequent reference will be 

made in the following paragraphs. There are six beam elements per 

rib and 39 cable elements per gore, of which 11 are in the reflector 

support structure. Element properties and dimensions are specified 

in the lines following line number 8. Lines 10-13 specify the cross-

sectional areas and moments of inertia about orthogonal axes, and 

the cross-sectional dimensions for the four types of beams used in 

the analysis of the reflector dish itself. The corresponding quanti-

ties for the five types of beams used in the attachment structure 

are given in lines 43-47. Lines 14-42 specify the cross-sectional 

areas and prestrains in the cable elements. It can be seen that the 

cable cross-sectional areas are rather high, on the order of 10 in
2

; 

the actual cable cross-sectional areas were unavailable to Dynacon. 

Since the cords were sized such that EA = 4000 x preload in cable, 

with E the Young's modulus and A the cross-sectional area, E is cor-

respondingly reduced, and the cable prestrains are uniformly 

2.5 x 10
-4

. The membrane elements are assumed to have unit thickness, 

as the membrane density is given as a density per unit thickness. 

This is specified in line 48. 

The defining nodes of the beam elements of the reflector 

dish are given in lines 50-98, and for the beam elements of the 

attachment structure in lines 412-421. The defining nodes for the 

10 



cable elements are given in lines 99-411, and the three defining nodes 

of the triangular membrane elements in lines 423-533. There are 18 

distinct nodes per gore of the reflector, and label nuMbers of cor-

responding nodes in adjacent sectors differ by twenty. The coordin-

ates of the 175 structural nodes are given in lines 535-709, in 

Cartesian coordinates with the axes defined as in Figure 6, with the 

origin at the centroid of the spacecraft bus. Lines 721-737 define 

the material properties for the elements: 721-724 define the Young's 

modulus and density of rib beam elements, 725-727 the corresponding 

quantities for the cable elements, 728-731 the same quantities for 

the attachment structure beams, and 732-737 the membrane mduli and 

density. As mentioned earlier, all the beams are constructed from 

the same graphite-epoxy composite, but it can be seen from the ma-

terial specifications (lines 724 and 731) that there are two vastly 

different beam densities, viz: 0.18 and 0.74 lb/in
3
. The actual 

beam densities were not available to Dynacon, and the data obtained 

from Harris included the weight of such components as the mechanical 

deployment system in the densities of certain beams. It is also 

apparent from line 727 that the cable elements, thick as they are, 

have no mass associated with them. The data available from Harris 

include the cable mass distributed over the reflective membrane and 

included in its density. 

The ANSYS structural dynamics program reduces the complexity 

of the system under consideration via Guyan reduction. Lines 739- 

743 specify master degrees of freedom as three translational degrees 

of freedom at fifty-one nodes. These are all selected as nodes on 

beams, since cable-to-cable junctions, while having low stiffness 

associated with them, have even a lower mass (zero),resulting in singu-

lar reduced mass matrices. Rotational degrees of freedom are not 

included in the master degrees of freedom, as they are considered 

to be of less significance than translational degrees of freedom for 

this particular case. 

Lines 751-753 specify that nodes 201, 203, and 210, which 

are the points of attachment of the reflector to the spacecraft bus 

11 



(Figure 5), are completely constrained (no translational or rotational 

degrees of freedom). 

4. 	RESULTS OF MODELING 

A modal analysis of the reflector, giving constrained 

natural frequencies and eigenvectors, was performed. It is also 

possible, using ANSYS, to produce the inertia and stiffness matrices 

directly for constrained and unconstrained (including rigid body modes) 

structures. A list of 153 calculated natural frequencies is given 

in Table II, and frequency/eigenvector pairs for the first five modes 

are given in Table III. It can be seen that the lowest natural fre-

quency is 0.35 Hz, which is a reasonable natural frequency for large 

structures of this type. It is suggested (though not explicitly 

stated) in data from Harris describing their model, that the lowest 

frequency obtained by them was 2.85 Hz. It is difficult to make a 

comparison between the Harris model and our model, however, because 

it is highly unlikely that the information given Dynacon and that 

used by Harris to generate their own are the same. There are many 

points of ambiguity and uncertainty in the data obtained from Harris. 

There are, for example three distinct sets of inertia properties-- 

centroids and moments and products of inertia--given by Harris, none 

of which coincides with that calculated here. Harris at one point 

mentions that all nine ribs of the attachment structure are the same 

size, while the ten used by Dynacon were of five different dimensions. 

Harris streamlined their analysis by such shortcuts as lumping the 

cable weight into the membrane density, and the weight of the mechani-

cal deployment system into the density of the hub. As a consequence 

of this, not all material properties and member dimensions were avail-

able to Dynacon. A final item of some importance is that Harris men- 

tion "structural damping > 0.005" as one of their design specifications. 

We have no way of knowing at this distance what the damping properties 

of the reflector actually are, and it is not clear how much Harris 

knows about damping either. 

12 



5. 	CONCLUDING REMARKS 

This work described in this report was carried out under 

shifting boundary conditions--not boundary conditions of a mathematical 

nature, but the more perplexing shifting sands of policies beyond 

the control of this small company. This work was begun under a 

Purchase Order from Spar Aerospace Division, Ste.-Anne-de-Bellevue, 

as part of Spar's MSAT Project (Mr. Chris Morgan, Project Manager). 

Consistent with its role as Canada's Prime Contractor for satellite 

systems, Spar asked Dynacon to prepare a structural dynamics model 

of the MSAT communications reflector, a necessary component in the 

reliable attitude control of this flexible communications satellite. 

This work, which was scheduled to proceed from 18 May 83 

until 31 December 83, became suddenly un-funded early in the autumn 

of 1983 when Spar received a Stop Work Order in the MSAT Project. 

This was a most unwelcome development from Dynacon's point of view, 

not only because of the obvious reason (work loss), but also because 

Dynacon was intent on demonstrating that it was a company capable 

not only on the forefront of the theoretical aspects of spacecraft 

dynamics and control, but capable as well of performing detailed 

structural dynamics analyses using state-of-the art software packages. 

Fortunately, Dynacon also held a contract with the Depart-

ment of Communications (Mr. Howard Reynaud, Scientific Authority) 

whose aim was to perform analyses as generally needed to support 

the MSAT project. Under this contract, the work reported here was 

completed. 

Because the original contacts with Spar (and, through 

Spar, with Harris) were not in force at the time the final calcu-

lations in this contract were being made, the parameters ultimately 

used here may not be precisely the same as those currently being 

used by Harris in theit^ reflector design. Therefore, the results 

are, unfortunately, not quantitatively comparable to the latest 

Harris data. Nevertheless, it can be concluded that Dynacon now 

possesses the expertise to use state-of-the-art finite-element soft- 

13 



%ere packages to analyse the structural dynamics of flexible communications 

satellites. Although the results of the present analysis are not 

quantitatively comparable to the Harris data available because of the 

interruption mentioned above, the data  produced are quite reasonable, 

and it is evident that more precise inputs to the computer code 

would produce more precise outputs. 
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Table I: Inertia Properties of Structure 

TOTAL  MASS  = 	88,093 (lb) 	  

CENTRUID (in) 

xC 
YC 
ZC 

= 	.-172,36 
= 	2,7072 
= -23,463 

IXX 
IYY  

I7Z 
IXY 
IYZ 
IZX 

mOm, OF INERT“ 
ABOUT ORIGIN (lb-in -2 ) 

IXX = 	,5133E+06 
1Y'/ = 	,3q3aE+07 
IZZ = 	,398BE+0 7  
IXY = 	-,4391E+05 
IYZ = 	,1980E+0q  
IZX = 

NOM, OF INFRTIA • 	9 
APOUT CEMTKIID (lb-in") _ 	. 

,q642E+06 
t_1269F+07 

, 0367E+07 
-280n, 
„25a0F+09  

-",1139E+06 
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Table Il:  Natural Frequencies of Harris-Like Reflector 

mODE 	FROuPICY (CYCLE8/1ImEl 

• I 	.351957951 	 52 	5,2614907/ 

	

e 	3504904139 	53 	5,3250078h 

	

3 	,941444539 	 54 	5,3857007 

	

4 	553311503 	• 	55 	'1.4219.4 4 -i 

	

S 	,n83,22520 	- 	54. 	5 497ti/00 

	

6 	011787597 	 57 	5,47- 16'3 -422 

	

7 	,52058209 	 58 	h 07504239 , 	4 

	

8 	.6284414c 	_59 	0,2çy2oAlno 

	

9 	,h5158685 	 60 	6,5 2 113 8 73-.5-  

	

10 	,68199978 	 61 	bs5532 9 14 4  
1 . l «. 	i21112687 	52 	6.6494h;u0  

	

12 	,72744818 	 63 	7,12802102 

	

13 	8 75318517 	 64 	7,39386099 

	

14 	,77046512 	65 	7_3 49951490  
---15 . 	' 7T5 -7811 	 bb 	7,54927832 

	

lb 	,8987162/ 	 67 	7,58598693 

	

17 	,99611552 	
. 

	

nti 	7,66135868 

	

18 	2,06555225 	 69 	7,67729741 
' 	19 	2,32422605 	 70 	7,68368659 

	

20 	2,32756040 	71 	7 69194181 

	

---21 	2,16?-1-8-3-69 	 72 	7,72341210 

	

22 	2,3872435m 	. 	73 	7t849 53113 

	

23 	2,3/614723 	. 74 ' 	7,838/.15396 

	

24 	2;4000901/ 	---75 	7,91884814--  

	

25 	2,42615004 	 76 	7,99869238 

	

26 	2,45965459 	, 	77 	' 	A 1  48455615  
-27 

 
• 2,486UW911 	78 	8,10535868 

	

28 	2,47398356 	 79 	8,46845514 

	

29 	208345773 	_ 	80 	8,65157787 
A ,609-5"-u-3-21-  

	

30 	2,51440040 	. 	
81 

	

31 	2,53839840 	 82 	8,86035231 

	

32 	2,44510988 	 83 	4 35982700 •  J-- 
13 • 	2,82294444 	. 	84 	' 	9,44538124 

	

34 	2,85941163 	 85 	10,1341558 

	

35 	2,897430989 	86 	10,4043890  

	

36 	2,97522522 
 

	

11 7 	10,5629094 

	

37 	1,07825349 	• 	88 	10,77/3022 	39 

	

38 	1,18007242 	89 	10,9128707 	40 

	

Pr 	--1721viii8ii 	 -----9 -0--------1-cifiti-- 	141 

	

110 	3,9079100i 	 91 	11,0194473 	42 

	

41 	0,00890235 	92 	11,9579183 	43  

	

42 	4,08-141311 	 9-3 	• 14,1-U q-9-rè- 	au 

	

43 	4.14195528 	 94 	14.3151818 	05 

	

44 	4,20686924 	9 13 	iii h782252 46  

	

LiS 	- 413863q048 	 9 6 	15.99119961 	1 

46' 	4,41865548 	 97 . 	16,1247597 	48 

	

47 	45191702 	 t 	 98 	17,6357968 	49 9 

	

48 	4,54489826 	 99 	 48,684 yi)ia"-- 	50 

	

49 	4,60586933 	100 	19,0080335 	Si  

	

54 	4.89612842 	VI 19,5524564 	52 

	

51 	0 4 9270980o 	. 	402 	19,4042411 	-1-51 

	

ifli 	' 20,2242142 

	

104 	20,7165655 

	

' _ros 	-n.052981'5'-  

	

106 	21,3136621 

	

_1 0. 7 	_2_23 2917469 
idW---  

	

log 	22,9106524 

	

110 	25,4523656 

	

Ill 	23,b91035e) - 

	

112 	• 	24,2813740 

	

113 	2d 3305222 

	

114 	24,41677-1-5 

	

119 	34,4804290 

	

114 	14.8bbA957 

	

118 	35,1754846, 

	

119 	35,2288586' 

	

: 12o 	35,717151 7  
121 

	

123 	- 99J-5 .329“-  

	

124 	60,0535508 

	

125 	Id 3118091 

	

126 	60,729991f- 

	

127 	61,0572347 

	

128 	.  61,0714494 

	

129 	61,1927784 

	

130 	61,1941779 	• 
	 01.,19875)2 

	

132 	62./943253 

	

133 	65'.130771 

	

134 	0_18605519 

	

135 	71,2000183 

	

13e) 	74,1294319 

	

137 	7h 4950921 

	

158 	77,9031312 
80,7511,404 
156,284554 
156,2à-67D-
156,309070 
156,375145  
157,308073 
158.286371 
169,0041;0 

-1-n0140859 
174,912983 

175,177092-  
175,244905 
176,393791  

-1110,518-2 
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Table Ill: Frequency/Eiganvector Pairs for the First Five Modes 

lurNytLiux 	tmuut 	ometrtJ .  auLulluN 	 

• 

REDUCED EIGENVECTOR FOR MODE 	1 	FREQUENCy : 	,3519380. 	(CYCLES/TIME) 

- 	NODE 	• 	ux 	uy 	UZ 	ROTY 	m)ry 	ROTZ  

	

b 	,418799E+02 	.412083E+01 	+.882106E+0J  
10 	.428998E+02 	1 4101.20E+01 	. 1 761069E-03 
11 	$ 309/9/E-02 	,40185E+01 	• 280827E+03 
13 	.424874E+02 	,411939E+01 	+.674673E+03 
15 	,418952E+02 	• 413247E+01 	+ 1 625851E+03 
19 	• 110297E+01 	• 208002E+01 	+.637716E+02 
26. 	,299998E+02 	415317E+01 	+111082E+02 	. 

30
, 	

. 317924E+02 	.419796E+01 	+ 4 123209E+02 
31 	091796E+03 	.427289E+01 	1 143113E+03 
33 	• 393153E+02 	.413627E+01 	+.11b380E+02 	 . 

	

-15 	.321-0-2-7E+02 	.4118-re=01 	-.7-366SAE•po3 
, 	39 	.227398E+01 	• 328034E-01 	..100902E+01 

46 	. 	12b280E-02 	.384613E+01 	« 	935821E-OS 	 
50 	+.1E+2770E-02 	.387977E+01 	•.955771E+03 
91 	+.212181E+02 	• 384809E+01 	+ 4 240079E+03 
53 	• 168906E+02 	4 02101E+41 	+,780992E-03 

	

-2.-1879841....01 	•.547e14E+03 45 	0401-1E-02 
'39 	.2362obE+01 	.499994E+01 	+.823200E+02 
bh 	+.601569E+02 	4 181636E+01 	+1285656E+02 	- 	 

. 	70 	-.870031E-02 	.199 9 72E+01 	+,401122E+02 
71 	•.419995E+02 	.238760E-01 	ei.213705E+02 
73 	.119782E+02 	347201E+01 	+ 1 761974E+03 

	

-----7q 	4 221231W:0s 	.3-6"6-75U-r.-01 	+70'2241E+01 
'79 	' 	030951E+01 	,6219421..01 	.085496E-02 
8b 	128284E+01 	167691E+01 	1401bsE.02 _   	....  
90 	055444E+01 	. 	.i3673iiE-61 	4 299267E+02 
91 	.118162E+01 	• 223474E+01 	.166746E+02 
93 	.707 9 90E+02 	,i4t7SmE-01 	,0133217E-0S 	  
oc 	.-/ hta 1 14-.02 	-3.63.-tiel?F.-01 	.,0PM2E.03 	 . 

99 	' 	•.267196E+02 	• 619927E+01 	1 527370E+02 
lilt) 	.. .98e15311E+02 	4 375664E+01 	,i2m857E-02  
Ho -- . 	,1030imt.01 	• 378S2m..0i 	• 147609E+02 
111 	009640E-0i 	• 376147E+01 	•401083E+03 
113 	709940E+0e.? 	4 3441984E+01 	,4423961+03 

	

----1 - 15---);701.11 •64Ewk12---. 4-3838briE-0- 1 	.147634E-03 	 . 
119 	•043787E+01 	• 499579E+01 	• 898962E+02 	 • 	 . 	. 
126 	583635E+02 	410334E+01 	990057E+03 	 . 
1. 30 . 	658(3E+02 	.410749E+01 	• 118996E+02 
131 	• 837715E+02 	• 423679E+01 	..855792E-04 
133 	.489192E+42 	• 010742E+01 	.781372E+03 

	

--- 13- 5 ----- 4 . ti4à928E+02 	• 409172E+01 	• 376475E-03 
139 	+.191998E+01 	.328310E+01 	I 708106E+02 
146 	1 496239E+02 	411901E+01 	.122138E+03 	 . 
190 	• 442b72E+02 	• 400707E+01 	,191563E-03 	 . 

	

H51 	.:)02848E+02 	.446840E+01 	+.909794E+04 

	

.ullmq.U.ni 	../1170171.nq 

,412245E+01 	-.232904E+04 
159 	+.463471E+02 	.207924E+01 	.721005E-03 
211 	.498002E+02 	.117407E+01 	• 191669E+03 
242 	.aaled-O2 	.414186E.01 	. 55218(if.n3 _ _ „- 
ew3 	• . mbi/Lii...u2 	, .40900 IF .01 	..5b3566L+03 

, 	159 	44 / 24E +02 

I. 
17 



211 
242 
243 

REDUCED EI0EN4ECIOR FUR MODE 	2 	FREDUENCY 	- .5099041 	(CYCLES/TIME) 

	

',woe 	ux 	 UY 	 UZ 	 ' 	ROTx 	 ROTY 	 ROTZ 

	

6 	*098416E+01 	+019729 	 1 646841E+01 	 . 

	

10 	+,495180E+01 	0,119248 	 .640845E.01 
	11 	.,042103E+01 	*021755 	 .642647E+01  

	

13 	. m.479063E+01 	• 021253 	 •609347E+01 

	

15 	+.510027E+01 	• .120313 	 .672868E+01 

	

19 	n,444091E+01 	+.12 0 b51 	• 678122E+01  

	

26 	-+.472358E+01 	+.116162 	 .614984E+01 

	

in 	+,467777E+01 	+.115996 	 , 6015 e3E-01 

	

31 	+ 	_8759E+01 	+.113973 	 .637640E+01  

	

3 3 	..048642E+01 	-.114624 	 .600329E+01 

	

15 	.,481800E+01 	-,116839 	 4 638997E+01 
•
-- 	

39 	'8› 	38'1219E+01 	- 	118182 	 ,663702E+01  

	

 4 .6 	+.400282E+01 	+.105696 	 ,510530E001 

	

50 	+.385856E+01 	+00500 1 	 094120E-01 
• 51 	+.512718E+01 	+.110852 	 .553209E+01 	 .  

	

53 	+.48456/r-.7()I 	+.110-5-39 	 .5770-3-(TÉ-01 
' 	55 	•,464378E+01 	-00 13 2b9 	 .567583E+01 

	

59 	+ 	384293E+01 	+ 1 109651 	 ,674428E+01  

	

66 	•,313090E+01 	«,494259E+01 	.304259E+01 

	

70 	+,282219E+01 	+.488435E+01 	.2593E15E+01 

	

71 	.,479904E+01 	+.877296E+01 	.332259E+01  

	

73 	• 	+. 1i7M-09CEZ-01 	.,084530E+01 	,48Egii8E-01 

	

' 75 	+ 1 464157E+01 	+.833002E+01 	,485112E+01 
	79 	+,436645E+01 	+ 	105724 	 .702232E+01 

	

8 1, 	+.820895E+01 	.+,434500 • +01 	.182040E.al 

	

90 	- 	+,912519E+01 	• .342971E+01 	.948992E.02 

	

91 	+.775011E+01 	. 	h41982E+01 	,162472E+01  

	

93 	+.6278Wri.01 	..'›iii3 -26E+01 	.459598E+01 

	

95 	' 	m,670758E+01 	+,839511E+01 	.480013E+01 

	

99 	+.2115765E+01 	+.103515 	 .732894E+01 

	

106 	+ • 730190E+01 	• 4 990357E+01 	.489179E+01 

	

110 	+.750650E+01 	+.995232E+01 	R 4 70 9 19E+01 	 . 	 . 

	

1i1 	•.711806E+01 	+.101546 	 0.1899b2E.01 

	

TI- 3- 	+,67T3imEZWI-- 
 

• .104q18 	 ,569834E+01 

	

115 	-.680020E+01 	+.105282 	 8 563310E+01 

	

119 	+ 4 579013E+01 	n109327  	1 750334E+01 

	

126 	+.652511E+01 	+.114410 	 •614120E+01 

	

130 	+,631995E+01 	+.114581. 	 .802613E+01 
131 	+.670370E+01 	+.116875 	 .632828E+01 	  

	

-13-3---  . , 600-5-1 nit +01 	+.116676 	 .652685E+01 

	

115 	«,610151E+01 	+.116341 	 .837416E-01 	 • 

	

lig 	n.586373E+01 	+.4 118511  	741943E+01 

	

--b4 t, - 	. "--...598799E;01 	+.120585 	 8 652405E-01 

	

150 	+,552633E+01 	+.120164 	 .644164E+01 
151 	+ 1 575079E-01 	+.128796 	 ,657281E+01  

	

153 	+,580294E•01. 	+.125046 	 .865505E-01 

	

155 	+.55076E+01 	+,120480 	 $ 670430E+01 

	

I5 9 	+.529320E-01 	..1PU14Gn P 	_71171kt...ill 

+.829105E-01 
+.461970E.01 
«.529460E+01 

+.260209E+01 	• 579871E+02 
+.11i802 	 .704293E+01 
+018301 	 1 718521E+01 
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,892718E-01 
1 8813791E-01 

,,103258 
.4 102691 

-4388682E n 01 
• L363735E-01 

UY uZ NODE 	LI* ROT?  iernY iinTx 

1 
1 

I. 

HitOuCED FIG1.NvF.ciori FoR wow 	3 	FREOUENCy 	4 501a0a5 	(CYCLUS/TImE) 

	

11 	•/1àCC3C.U1 	'11U0,1 	• • .3e1,1 i iik-U I 

	

13 	• 898011E-01 	. 4 107958 	. 4 38080hE.01 

	

15 	- 	91h52.2E.01 	.4101700 	.439bb77E.01  

	

19 	4 806120E-01 	. 4 101703 	» 4 420525E...01 

	

26 	t972092t.im 	. 4 99029hE n 01 	.43801391E-01 

	

30 	4 9136071E-01 	. 4 989287E.01 	n ,381558E.01.  

	

31 	• 103603 	. 4 102170 	•441837/5E-01 	. 

	

33 	4 100317 	. 4 101018 , 	• 4 017b08E.01 

	

35 	970018E»01 	. 	98h891E.01 	. 	00175hE-01  

	

39 	4 898208E-01 	. 4 970202E701 	..023039E-01 

	

4b 	,101872 	- 4 808102E.01 	•,3h7159E n 01 

	

130 	4 10058h 	• 4 8522P3E.01 	• 4 385237F-01  

	

51 	1 1006h0 	. 4 850725E.01 	• 4 3759(1-11E-01 

	

53 	4 1012ua 	. 4 863h0hE.01 	..3990 6 9E.01 

	

5h 	,993149K.01 	. 	878h98E.01 	.,,191112E.01  

	

59 	4 900253E-01 	..9007501-.1.01 	. 4 001080E-01 

	

bb 	4 106929 	. 4 353938E-01 	. 4 232878E1.01 

	

70 	4 109455 	- 4 27329817..01 	•,2174huE.01  
717-----7 1 6F908 	...4-7-9T7E41 	-.1-Tri70 781-81 

	

1 3 	4 890015E-01 	.,708750E.01 	*4360891E.01 	. 

	

75 	4 9h5821E.01 	- 4 h82915k-01 	. 	373221E.01 	' 	 

	

79 	4 863938E.01 	- 4 8/33127E-01 	. 4 369825E.01 
.502188E-01 	.,321b70E.01 	..264983U-01 

	

90 	4 50 13870E-01 	- 4 220171E+01 	. 4 260038E-01  
47T7T-4-FEW01 	. 4 760180E-01 	. 4 3567811E .01 

	

93 	. 	4 753935E-01 	. 4 831883F.01 	• 4 380418E.01 	. 
	95 	4 1 68183E-01 	..b55h25E.01 	.134702E.01 

	

99 	4 80010E-01 	- 4 866505E.01 	• 4 3090b7E.01 	 . 

	

10h 	4 718020E-01 	.,863105E.01 	• 4 358931E-01 

	

110 693785E...01 	- 4 8h0999E-01 	n 4 353781E.01  

	

111, 	-1-8426-0?1-1701 	. 4 W3-01Y0e-J-01 	• 4 01-61-4-M.01 

	

113 	4 829293E-01 	. 4 930087E-01 	. 4 3960221-.01 

	

115 	800810E-01 	, 	. • ,899101E.01 . 	. 	;7hh32E.01 

	

- - 119 	4 /h169 .4E:-0 r- 	- . 4 90/3969E- 0 1 	• 4 308991E-01 

	

1.26 	4 8219811E.01 	• • 9087921..01 	•436/3939E.01 	 . 

	

130 	4 813228E-01 	- 4 951130E-01 	. 4 367579E-01 

	

---1- 31------..881 -nliEl----17q22-61115;ul 	..Seq5-88E- 0 t 

	

133 	4 8/35109E.01 	- 4 929 ,111E-01 	. 4 382331E-01 

	

135 	. 	4 80881hE.01 	7i9h7037E.01 	. L 388823E+01 

	

-7139 	- 	' .78q9bo.E.;01----- - 1 9h5708E-01 	-,367824E n 01 

	

106 	• 888349E-01 	. 4 991139E.01 	. 4 349322E+01 

	

150 	.815b28E-81 	-.98/882E*01 	-.35A850E-01 	 

	

-7-51 	.A285T7F-8T--- 	-,r6-mil 	..31185e31...01 	. 

	

153 	• 827101E-01 	..99h392E.01 	• 4 3522h1E.01 

	

155079105E-01 	.1-_4 100129 	» L 395571E...01 

	

' 159 	4 782983E-41 	. 4 101319 	. 1 398485E-01 

	

211 	• 977137E.01 	- 4 17099 5 E.01 	- 1 99 1000E-02 

	

202 	.8,1 5808E-01 	..938588E-01 	...380828E.01 

	

- 243 
	

• 9/8723E-01 	- 4 979871E.01 	• 4 057901E.01 
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\---REDUCÉD FIGENYECTQR EGR FREQUENCY .7.. . ,5533115 	(CYCLES/TI) 
• 

NOOE 	ux 	LC 	 UZ 	 Riliy 

„ b 	, II  ngh 1 qhf..0 I 	LititIONE - q1 	tfl7093 	 • 	• . 	• 

'--- 10 	,095379E-,11 	.321489E...01 	.134866 
. 	11 	, 	•701203E.-01 	• 3393 5 8F.01 	• 138068 

11 	009821E...01 	• 528110E-01 	.138582 	 
15 	4 7534621.-01 	;3336.50E...01 	.135254 
19 	001171E-01 	.341910E.01 	039236 
26 	:._ 

	

3U 	,04.307ht..(11, 	.304449e.U1 	1119000 

	

31 	,671247E..01 	• 298333E..01 	,122296 

	

31 	1692829E.01 	.296280E.01 	.121949  

	

35 	4 703108E-01 	.326137E-01 	.124948 

	

39 	,686328E n 01 	• 315381E-01 	8 141522 

	

46 	.506900E-01 	,287984F.01 	.887641E9.01  

	

50 	.475840E•01 	• 306106E n 01 	.852993E9.01 

	

5t 	,5543 6 6E+01 	,328703E.01 	,891623E...01 

	

b3 	__ 	.606305E-01 	329029E...01 	.103409  

	

----55 	.598705E-01 	.322407E..01 	.103683 	. 

	

5. 9 	,697165E-01 	.280103E-01 	.143618 

	

66 	,218066E-01 	017842E-01 	055416E.-01  

	

70 	8 463980E.•02 	• 21067E.01 	-.403622E-02 

	

71 	.252442E-01 	.330964F-01 	.242374E..01 
	/I 	4136401E-01 	.332589E-01 	,748281F+01 

	

75 	• 451170E*01 	• 248193E...01 	,743491F..01 

	

79 	.724085E-01 	,256086E..01 	.104373 

	

86 	. 	• 050uitiE-01 	.17b?0P5L-01 	.187684E-01 

	

90 	8 1T51-48E-01 
	

• 1311-(Mi7E..01 	» 8 3082-51E9.03 

	

91 	,379720E . ..01 	• 240439i...4j 	.295477E-01 
	93 	502025E-01 	,2754011...01 	046817E n 01 

	

95 	.550552E...01 	.249779E-01 	1 731515E..0 . .- 

	

99 	053072E-01 	.254950E-01 	• 143307 

	

oh 	.666441E-01 	.352395E-01 	,8918241-01  

	

10 	1 657-255E-01 	• 345507E.41 	8 853478E:n01 

	

11 	.649154E...01 	,3439721-01 	.912190E-41 

	

1-3 	• 691047E-01 	,316704E-01  	102888 i 	- 

	

lb 	.6898/ÏE-01 	.317906E-01 	• 02919 

	

19 	06 9 505E-01 	• 277964E-01 . 	.141037 

	

26 	.732144E•.01 	.377997E-01 	.122128 

	

3 0-7---77-2-5-60'5E..01 	,3714e-7T-:-11 	.11-9-W26 

	

31 	• 5783 7 E-01 	,372915F-01 	.122017 

	

33 	170244E-01 	,363768E•01 	1 125169 

	

35 	.765939E-01 	:3471691..01 	- 024667 

	

39 
	

• 7620231.01 	.314060-01 	038797 

	

Lib 	.727 3 501-01 	• 361798E-01 	.136941 

	

51 	,754819E-.01 	• 394239E-01 	• 137119 	. 

	

53 	.753687E-01 	.3803 6 5F-01 	1 137801 
- 	'54-- -;1739501-0-1------ 	 .. ,788ÏE -0) 	0-35.324-1---- 	' 34 

	

59 	.7335211..01 	.341597E-01 	• 138066 

	

11 	.225605E-0? 	.9262081-.02 	-.1386641.02 

	

- - 242 -  --7727u211 - n- 	• é47b5q}ial 	 .14o461 

	

243 	.9085031..01 	• 526208E-01 	• 132655 

650774E n 01 	.292591E+01 	L121981 

i3336AnE-01 
.311191nE.01 
,292591E..01 

.135254 
039236 
L121981 

NOTY 	 ROTZ 
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HEDuCED EIGENVECIDei FfiR mnDE 

N O D E 	Ilk 

FREQUENCY .1 	1.083223 	(CYCLES/7ImEl 

IIi 	 Rnrx 	ROTY 

10 	..6h5hS8E-01 
11 	n 01b7200E-01 
13 	....842773E-01 

- 	/1., ! 	I 
19 	b6F8ti1 .111  

S. 

, 

21 

-7FfflUT=IT' 
,ss2(“èh-n? 
.2pqs4mt-o2 

.0,2179E ,-03 
./65 ,10t-02 
,904 13 thE.u2 

-,802878E.0I 
.0118852E.01 
..8177831.01 
'0 9 ele7e7 0!_ _ 
..917509t.01 
. ,99e091E.01 

	

de, 	.0iv1unyt-ut 	,icie90ht..02 	. 1 /58O3LIE.01 

	

30 	, 049/1(I24Ew01 	. 	,241474E.02 	6.,7311,02E4.01 

	

31 	- 8 4355351.01 	. 	'170211.02 	. 	811233E-01 

	

33 	•0•58522E...01 	-,3702boE-02 	..788590E*01 

	

35 	..317083E-01 	6 3874351.02 	.0119924E+01 

	

39 	.626E-.01 	0373820E-02 	....319926E-.01  › 	
48 	. 1 909994E-01 	.1359251.01 	m.525721E0.01 

	

50 	..3897471.01 	• 1058911+01 	. 1 080552E n 01 

	

51 	• 1 332938E-01 	.144111E.01 	....585832E.01  

	

53 	..2534601 n 01 	• 173745E+01 	m.,585899E n 01 

	

55 	... 4 18.9951E.01 	• 895387E.02 	..,578519E.01 

	

59 	..3831351.01 	1 314353E-02 	..724411E.02  

	

86 	• ,9192091.01 	,505158E.02 	-.881858E-02 

	

70 	.,290370E+01 	. $.786281E-03 	6 844936E.02 

	

71 	• 	3878791.01 	.362382E.0 2 	•.Ib92a3E-(11  

	

73 	. 1 365944E-01 	034328E.01 	..2575781.01 

	

75 	.05305 1L -01 	. 508825E.02 	-.299067E...01 
	Y9 	...301093E-01 	.931082E.03 	.1029511.01  

	

86 	..,399908E.01 	-.248373E-02 	. 4 887570E+02 

	

90 	-.,2732 3 1E-01 	.0849721.02 	.828150E•02 

	

91 	-.3481281.01 	-.500473E...03 	.. 	181989E.01 

	

93 	.,389213E.01 	.01854921.02 	..2828b9F n 01 

	

95 	...148383E.01 	.160099E...02 	-,308257 1 -.01 

	

99 	-,301885E.01 	.137579E-02 	s iotbil9E-01 

	

'I) 	- .4h114E -VI 	,e8539cwzn 	- i s/lb 3 96E - 01 

	

110 	.,373484E-01 	.4598891.02 	• . 495478 1 -(1 1 

	

111 	. 	S21750E...01 	.2566811.0P 	. 	608322E-01 

	

___ 	 L. 	 L 

	

113 	..2523121.01 	..118 13 70E-02 	. 	-.592188E...01 

	

115 	..181974C n ul 	.8861541.02 	..5841091 n 01 

	

119 	• .385008E.01 	.3614851.02 	-.702851E+02 

	

u6----W771-6142-TE-4-01 	,18K3PITTAIT---7,774-545I-E;61--  

	

. 130 	•,4812291.01 	• 2012591.01 	.0151231.01 
	131 	..910971-01 	.250299E.+01 	-.7881001.01- 

	

. 	133 	-783 	.01 	,2599991.01 	«056.9'32E-JO1 	--- - 

	

115 	...,3037551.01 	.1904011.01 	.,8060891.01 

	

139 	....4958271-01 	.898950E.02 	-.318728E-01 	

	

"Til6 46228-EI3-1 	, f9s-13-5i)E--; -a I 	- ,-788707e: - 0 f 

	

150 	..b56720E.01 	.2017791.01 	....771279E.01 

	

151 	. t 850879E.01 	 249262E.-01 	_ ... ..0951411E+01___ 

	

153 	- - n ,8287151 -. 01.--- 	.263133E n 01 	+.783576E-0. 1 	- 

	

155 	-,Lib3t,49E-01 	.1914301-01 	.,905593E n 01 

	

159 	+.5897591-01 	.8714191-02 	-. 49 5 8 2 1 1'01 	
2 ti---.;;244•2Fôr•4r-----;" -f8ifSlïqr.:ÏiÉ•-•.-- , effnii+r;«F2--  

	

242 	.0108228E...01 	.4871921.02 	+.1987231.01 

	

243 	•IM".22  



Appendix A 

ANSYS Program Inputs  

This appendix contains a listing of the input of the 

ANSYS program used in the modeling of the Harris DTS reflector. 

All units are inches, pounds, Hertz, and their various combin-

ations. 

22 
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AAA******* 	ANSYS 	IMPUT 	GAIA 	LIST/NG 	(FiLF18) 	Alti**A**** 	, 	 . 
. 	.. 	 . 	 . 	. 

b 	le 	18 	24 	30 	36 	42 	48 	50 	60 	66 	72 	/8 	. 
V . 	V 	V 	V' 	V 	V 	V 	V 	V 	V 	V 	v 	V 	 . 

	

1 	n'ORE 	45000 	V • 	 . 	-s 

	

2 	TIILE 	HARRIS 	H001- 1.. V 
 

	

3. 	G, 	VUKOVICH 	• 	• 	. 	
. 	 . 

	

4 	0,2,0,0,1, 	1,0; 	01,0, 	, 	.0,0,0,30,  

	

5 	0 	 1 	 . 

	

6 	1,4. 	. 

	

7 • 	2,10,,2 	'  

	

8 	3,41 	 . 

	

9 	.1 	 . 	. _ 	 i 

	

10 	61_157E.02,1,390F.0,7,390F n03,120.00  

	

11 	4,270E002,2,470E.03,2,470E-01,0 1 7510,75,0 	 . 

	

12 	1,3M0F n 02,6,40E•6598,40E., 05,0,25,0.25,0 	 . , 	- 
• 13 	,252,0.509,0;509,11,0,4,0,0 

	

lu 
	

• 	/„0, 	2,5E..04 

	

15 	4,0, 	2,5E-04 
• 16. 	7,.0,.. 	2J5E*04 	

. 

	

17 •• 	9,0, 	2,5E n 04 

	

18 	2,0, 	2,5E., 94 	 . 
• 

	

1q 	14,0,2,5U.04  

	

ey 	.  

	

21 	.1.310,2,5E+04 	 . 

	

22 	9 , 2 3 5F -lia 	.  
• 23 	10,0,2,5E+04 	. 	 • 	 . 

•
24 	'5042.5F....04 	 . 

	

FI 	,5,0,2„«,F-04 	• 	 , 

	

2b 	1,E., 02,2,5E-04 

	

27 	4 8 0,2,5E , 04 

	

2e • 	1 1 0,2.5E - 04  	
- 	  

	

29 	1,0,2,5E-04 	 . 
r.) 	30 	1,0,2,5E n 04 	V 	 . 
Ce 
	31 	13.0i2,5E44 	

. 

•t 	1id72,5E.04 	 . 

	

33 	5.0,2,5F•04 	 . . 

	

34 	30,2,5E n 04 	 
• 35 	1,0,2,5E n 04 

	

36 	. 	5,0,2.5E n 94 	 . 

	

37 	. 	1,0,?i51-•04 

	

3K 	1,0,2-,5E•04 	 . 
• 39 . 	5,1,2.5E+04 	 . 

	

40 	4112.t5E,04 	 . 	 . 

	

---7— i41" --.-1,0,2,5E-04 	• 	 . 	 . 

	

42 	1,0,2,5E*04 

	

m3 	026,6,3E+02,6,3E.,02,2,0,2,0,0 	  
• ar 	,276,711-67, 4 167-12,2.,) ,2•0 

	

1J 5 	6,3E.02,7,9E-03,7,9E.03,1,0,1,0,0 	 . 

	

46 	9,4E n 02,2 	(7.E+02,2_,h5F•02/1,5/1,1,0 	 . 	. 	. 

	

47. 	,251,,126, 8 126.,2,0,2,0,0 	. 	 . 

	

an 	1;0 
• 09 	• 1 	- . 	. .  

	

50 	10,11ww,1e1i1 	 . 
- 	 A 	A 	, 	A 	A 	A 	A 	 A 	: 	A 	A 	* 	A 	A 	A . 	,. 	 . 

• 

s 	 . 



1: 
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**.******#* 	ANSYS 	INPUT  DATA L1S/ING 	(FTLE1A) 	********** 

6 	12 	18 	' 	24 	. 30 	36 	42 	4A 	54 	60 	66 	72 	78. 	. 
V 	V 	V 	V 	V 	V 	V 	V 	V 	V 	V 	V 	V 

	

51 	. 	30,31 	1.1,1  
. 	52 	, 	50.51 00000 eple101 

	

53 	• 	70,71 	 1.101 

	

54 	.40.91 	1,1/1  
• 55 	.110,111,,,,,,1,1,1 

	

56 	130,131,ippe,e1,101 	 . 

	

57 	150, 15lpstri. 01,1,1 	 .  

	

58 	11,13 	' 	1,1,1 

	

59 . 	: 	31,33 00000 ofitlel 
• 60 	51,53 	1 	1,1  

	

61 	71,73 	 1,1,1 

	

1, 2 	91093. 	 1,1,1 

	

hi 	• 	111,113 	1,1,1 	 •  

	

64 	131,13S 	'1,1,1 	 . 	 • 
• 65 	151,153 	 101,1 	 . 	 . 
•i'lb . ' 	13,19orppo..1,1,1  

	

hi 	33,39 	 1,1,1 

	

68 	53,59 00000 to101.1 	 . 

	

.69 	73079 	 1 • .1.1 	 .  
	 1.1 . .1 

	

7 1 	113r11 9 weperlol,1 

	

72 	133,139 	1,1,1 	
• 

	

73 	153,159 	 1,1.1 
• 74 	14,242 00000 ,,11,1,1 

• 75 	• 59,?4? 	1 	1,1•

6 	5472T2 	1 	1,1 
• 71 	74,P42 	1 	1,1 
	78 • 	49,242 	 1,1,1 

	

79 	119,242 	 1,1,1 	. 	 • • 

	

go 	139,242 	 1,1,1 

	

f1 	159,242 	1,1,1  

	

/.12 	.i3-171-5 	 1,1,2 	 . 

	

83 	33,35 	 1,1,2 

	

84 	53.55ersofor101.2 	 

	

. 85 	• 	73,75, 	 1,1,2 

	

86 	. 	93.95 	 1,192 	 . 	 . 

	

87 	113,115  	1.1,2 	.  
'[1-8----r33,135 	 1,1,2  	1 

	

gg 	15S,155 	 1,1,2 
. ' 	.qo 	. 	242,243 	 3,1,4 	' 	• 	 . 

	

91 	6,11, 00000 ,1,1,3 	 . 

	

92 	26,31 	 1,1,3 

	

93 	1.1 6,51_11, ,,,,,1,1,5 

	

,9 11 	be,-71- ,,,,,,1,1,-3 
• 94 	•86,91,ogi,,,1,1,3 

. 	9e 	106,111 	• 	1,1,3  
. 	. 	. 	. 	•- . 	97 	• 	126,131 	 1,1,3 	•  

	

98 	146,151 -,,,,sos191,3 

	

99 	1, 6 ,0.w/2,2,23 
__  

	

100. 	21,2e 	2,2,23 	 . 	. 

	

. 	• 	A 	' 	A 	A 	A 	A 	A 	 A 	A 	A 	A 	A 	a. 



	

,• 	 . 

	

Aii****Ai* 	ANSYS 	INPUT 	DATA 	LISTING 	CFILE181 	*****,(***e 	 l 

•6 	12 	18 	24 	3n 	36 	42 	48 	S4 	60 	66 	72 	78 
• v 	V 	v 	v 	V 	v 	V 	v 	v 	11 	V 	V 	V 	• 

	

,,,, 	• 
	

lot 	£11,146 ,  	24202:4  

	

. 	102 	61,66,,,pio#2,2.23 	. 

	

103 	.81,86 	2,2,23 
	P'' 	101,1011 	 P,P,23  

	

1 05 	' 	121,126,,,,, ,,,2,2,23 

	

106 	1 4 1,1d6,,,,,,,2,2,23 	. 

	

10 1 	6,21  	2,2,23  

	

1.0 0 	26041,,,,,,,2,2,23 	• 

	

109 	46•41,,,,,,,2,2,23 	 . 

	

' 	110 	41:481peprot22,2p23.  
. 	, 	

86,101tooppop2,2,23 

• 112 	106,121 ,,,,, .,02,2i23 
• 113 	- 	126,14ï. 	2,2,23  

	

.110 	1 46,1,, ##### 2,2,23 

	

115 	2,7,,,,,,,2,2,24 
• • 	11 .6-• 	• 	2 2 ,P1 	" 	2iie.,Pil 	 . 

	

117 	.42,47 	22,24  

	

118 	• 	62,67 	2,2,24 

	

119 	82,87 # !  ,,, vp2,2.,211  

	

120 	102,100,,,,..2,2,24 
. 	121 	. 	122,127,,,,,,0202,24 

	

122 	142,147 	  2.2,24 	'  

	

123 	7,22 	2,2,24 

	

124 	27,02,,,18,#,2,2,ëu 	. 

	

125 	07,h2 	2,2,20  

	

T-2b. 	67,82 	2,2,20 

	

'12/ 	87,10 2 	2 	2,20 

	

128 	107,122 	2,2,24 	 .. 	. 	... 
• . 	129 	127,142 	 2,2,2 4 	 ' n 

	

130 	. 	1 0 7,2 	• 	2,2,24 	 I 

	

13i 	3,8 	2 	2,27 	.  
	! 

	

3i'a-37a0 	2.2,27 	 1 

	

133 	03,08 	2,2,27 

	

131 	.63,6t1 '.. - . 	. 	. . 	....... 

	

135 	83,b8,o:goto2 	2,27 

	

136 	103,108 	202,27 . 	 . 	 . 

	

II? 	• 	123,128 	2,2,27 	 . . 	 . 
' 	138 	14371118 	2,2,27 

	

139. 	8,23 	 2,2,27 

	

rAD 	213,43LiLtjo,2/12/27 • 	• 
--7—Tiii-- .4à073,,,,,,,202,27 

	

142 	68,83 	2.2,27 	 . 

	

143 	88,103 	2 	2,27 	  

	

Trnq 	ton-T23— 	2,2,7 

	

145 	128 , 14 1 	2,2,27 

	

. 	144 	148t3.rios_LI212.87 	 ....._ 	.._., 

	

14 1 	,9,1 7 	2,2,3 0 	 . 

	

1,48 	29,37 ttttt ip2,2,3n 	 , 

	

149 	49,51,,,,,o,2,2,30  
• 150 	6907 1  ,,,,, .,i2,2,30 

	

A 	A 	 A 	A 	 • 	 A 	A 	A•  • 	 A 	A . 	 . 

	

. 	 _ 	--_----_-- 

MI 



• . 

is 

•,n-• 

	

****A***** 	"ANSYS 	INPUT DATA LISTING 	(FILE18)  , 	 . 
, 

. 	6. 	12 	I@ 	24 	30 	36. 	42 	48 	. 	54 	60 	66 	72 	78 	 . 
. 	 . ' 	V 	V . 	V 	V 	'V 	V 	. 	V 	- 	V 	V 	V 	, 	V. 	V 	V 	- 

151 	' 89,97 	2,2,38 	 .  
152 	109,117 	2,2,30 	 • 	‹ 
153 	129 ,13.7,tortot2,2,30 
15 4 	• 	1 4 1.1.15 7 1,LL.,,,2,2,38  
155 	. 9 ,3 7 ,11,,,,s2,2,30 
156 	. 	29,51,,,,,,,2,2,30 	

. . 157 	49i2700,9toie! , 2 , 3 0 	- 	' 
' 	15M • 	b 9 01,,,,,,,212,30 

159 	• 	89,117 000 -4r o 0,2,2,30 	. 	
. 	 . 	 . 	 . 	 : Ibn 	109,117£4,./,,,202,30 	 .•  

161 	129,157,,,,,,,2,2,3n 
162 	149,17,,,,,„2,2,3 0  
163 	.- £412,, 00000 Pr2a5 	• 

164 	24,32 	2,2,25 	 . 	 . 	. 	. 165 	.40 ,52,,,,,o,2,2,25 	 • 	 . 
ft, 6 	. 	ED1.1.:72ep n f  p p t2:2.2. 	" 	. 	

• 	
. 

1 .67 	' 	64,92,,,,,,,2,2,25 . 	 .. 	- 168. 	1.04,112 	' 	2,2,25 	• 	
. 	 , 	 . 

10 	124,132 	2.2,25 	 . 
170 	' 	J44,152,,,,,,e2,2,25 	 . 
.17 1 	'12,24 	 2,2.25 
172 	• 	32.44,,,,,,,2,202ci 	 . 	

' 

173 	52.64 00000 ,o2g2,25 	. 

.174 	..72,84,,,,,Pe2s2p25 	. 	 . 
175 	. 	'92,104 	2,2,25 	. 

176 	112,1-24 	2,27à5 	 . 	. 	. 171 	132,144 	2,2,25 	, 
178 	152,9 00000 ro2,2,?5 	 • 

— 	- 	119., 	5,13 	2,2,213 	 • 
180 	25,331,s,,,,s2,2,28. 	 . . 

	

	 . 	 . . 
• 181 	45,93 	2,2,28 	 . 	 y . 	 . 
----I-82 	65glipeu,,,,èt2,28 	. 

. 	.183 	Y15,9 3 ,,,,,,,202,28 	. • 	 . 

..111.50U1Puieff29?,.?M 	
• 	

. 	. 	_ 	.... 
---- 185 — 	125,133 	. 	2,,J,28 

186 • 	la5,153 	2, 2 ,28 	
. 	

• 
187 . 	. 	15,25 00000 11,2,2,2e 	 . 	 . 	 . 	. 
188----733-i-n 	2.2,28 	. 	. 	. 	. 	 . 	 ----1 

184 	53,65 	2,2,28 	 . 	. . 	 . . 	, 
- 	190 	73085 	2.2,28 	... . .. . 

	. 	. 	. 

191 	93,105,,,,, n ,2,2,28 	 • 	• 	 . 
192 	113,125 	2,2,28 	. 	• 	. 
193 	133,145 	2,2,28 	 . 

----1 4 	1*53,s 	2;2828 
195 	1 4 ,38,,,e00,2,2,31 	. 	 . 	_ 
1Q6 	34258,_t_t_e_LPLZ,2031 	 . 	 . 	. 	_ 	___ 	_ 	__ 
197 	54,78 	2,2,31 	 . 	

. 	 . 

	

. 	 . 
198 	' 	74,48o, 00000 2,2,31 	 . 

• 199 	'94,118,,,,p0,2,2 9 31  
. 	2" 	11 4 ,1380,,,,,02,2,31 	 . 

A 	•A 	•A 	A 	. 	' 	A 	A 	A 	' 	A 	A 	' 	A 	A 	A 	- 	'A 	 . 	. 

	

..... 	:....: 
. 	, . 	. . 	 . 	. 	 , 



	

. 	********** 	AN6Y8 	INPUT 	biSTA 	LI8//NG 	(FILEIA) 	********** 	• 

	

6 ' 	12 	18 	24 	3.0 	36 	42 	48 	54 	60 	66 	72 	78 	. 

	

V 	' 	V 	V 	V 	V 	V 	V 	V 	V 	V 	V 	V 	V 
	261 	134,158,  	2,2,31  

	

202 	15401800099,02,2031 	 --< 

	

2 0 3 	.14018,,,diff2,2,31 

	

204 	3.14.389,,,,,,2,1431  

	

205 	50,58,,,,,,,2,2,11 

	

206 	..7 0 ,7 13 ,,,,,,,2112,31 

	

2" 	94 0 98 9909900292,31  

	

206 	11 9 ,118,,,,,,c2,2,31 

	

209 	13 4 ,136,,,,,,,2,2,31 

	

. 	210 	154,1580,09990292931  

	

211 	1,11,,,,,,e2,2,23 

	

212 	21,31,,,,,,,2,2,e3 	 . 	. 

	

213 	• 	41,510i 00000 2,2,23  

	

214 	61,710,eleop2r2,23  	---1 

	

215 	81,91,,,,,,,2,2,23 

	

216 	::101,111,,,,,,92,2,.23  

	

217 	. 	121413109 00000 24?,21 

	

218 	14191510990099202023•
I 

	

219 	11,21,, 00000 2,2,23 	 I 

	

- 229 	31,41 	 202.23 	 . 

	

221 	51061 	202,23 	. 

	

2P2 	. 	.71,61,,,,;002.2,23  

	

223 	1,1 0 1deoroolt2,2,P3 

	

229 	1.11,121,,,,,,.2,2,23  

	

2i5 	131,1 9 1,,,,,,,2,2,23  

	

226 	.151,1 00000 ,p212,23 

	

221 	2, 0 ,,,,,,,2,2,26 

	

228 	22,20 	' 	 2.2,26 '  

	

PO 	
22 9 	42,44 	2,2,26 . 

, 

	

......1 	230 	62 8 64 	2,2,26 

	

' 	231 	82,84 	 202,26 
----232---- 1027flrei 0000  0 ,2,2,26 

	

, 	233 	1224124 	202,26 

• 234 	1 4 2,1 4 448.00.0202,26 

	

235 	3,5,,,,,,,2,2,29 	. . 	 

	

236 	: 	23,25 	2;2,29 

	

237 	' 	43,119 	- 	 2,2829'  

	

I. 218 	6f065 00000 00242,29 

	

. 	239' 	81085 	 2,2,29 	• 	 ....._____ 
• 240 	, 	105,105  00000 4,2,2,29 	. 	  

	

241 	125,125 	2,2,29 	 - 	. 
I. 	242 	1430145 	2,2,29 

• 248' 	17,18 	 2,2,32 
2L1.717-3.7738 ipso a 102• 27 2 

	

245 	57058 00000 es2.2,32 	• 	 55 	 5 

	

2116 	77,79 00 0 00 ,,2,2,32  

	

297 	97,98 	-202032 	
- 

	

248 	117,1180,0,9,02,2,32 	 . 

	

" 	249 	137.138,,,,,,02,2,32 	 ,  

	

. 250 	. 	.157 01 58 90 o 9 000 202,32 	- 

	

. 	A .....- 	A. 	A 	A 	A 	A 	 A 	. 

• 



	

Alt******** 	Amsys 	INPUT 	DATA LISTING 	(FILE18) 	********** 

	

b 	12 	le 	20 	. 	3e 	36 	42 	48 	54 	6 0 	66 	72 	78 	. 

	

V 	V 	V 	V 	V 	V 	V' 	V 	V 	V 	V 	V 	V 

	

25 1 	6110,,, 	,,o2,2,22 

	

252 	26,30 	2,2,22 

	

253 	46,50,0,,,,e2,2,22 

	

254 	bfil,./Proo,,o12,2.2P  

	

255 	86190re,os,e2,2,22 

	

25 6 	106.1101ereorY2.2p22 

	

257 	126,130popoopt202,2?  

	

258 	1i16 #150,,,,;002.2022 

	

259 	7,12,,,,,,,2,2,21 	 . 
	ah() 	_1.1.1 2,2121 

	

261 	47,52 	2,2,21• 
262 • 	0,728, ##### 2,2821 

• 283 	- 	87,92..—ortilear2s21  

	

21:4 	107,112,,,,,,02,2021 

	

285 	127t132,,,,,,282,21 	 • 
•

. 	. 

	

2 116 	• 47,152,,,,,,,2,2,21  

	

267 	8,13 00000 ,f2,2,20 

	

288 	. 28,33 	2,2,20 

	

2h9 	48,53,, 00000 2,2J2A 	.  
• 270 	.88i73 	2,2,26 

	

271 	68193 	2,2,20 

	

272 	108,113 	2,2,20  
• 273 	128,133 	2,2,20 

	

27 4 	1 48, 1 53 ,,,,,,,2,2,20 
275 : 	4,14 	. 	2,2 p19  

• 2-78 - 	29,34 	2,2,19 

	

277 . 	119,511 	2,2,19 
69,711 	282,19  

-Ne 
CO 	279 	69099 	• 	2,2,19 . 
. : 	280 	109 8 119 	 2.2 / 19 
• 281 	129,139 	2/2819 

	

282 	16981579  ' 	 2,2,19 

	

283 	241,242 	282,33 
... • 	284 	8 $7 , 0!.11!..,_ 2 #22 1.1 oo _ 	-- 	 . 	, 

	

-Ï65- 	26 027 , 00000 ,2F -2,.11 	1 	. 
• 28.b 	116,117 	2,2,11 	 . 

	

287 	88887 	2.2.11 

	

2138 	.86,87 	2,2,11 	 . 

	

2 11 9 	106,107 	2/2811 

	

290 	. 	126/1271/doi.g$2/2811 	• 	 , 

	

201 	198,19780,00,8282811 

	

. 292 	7,6 	2,2,13 

	

243 	27,28 	 2,2,13 	  • 

	

294. 	47,48 - 	2,2,13 

	

245 	' 	67 ,68 00000 or2,2,13 

	

'298 	A 7 r88,,,,te12.2,13  

	

297 	107,108,,,goo#2,2,13 
‘ 	298 	127,128,,,,,,e2,2,43 	 . 	. 

	

299 	147,  148,  ,,,,002,2,  13 	 • 
•3 0-e 	:6,9 000000 ,a,2,15 	. 	• • . 

• A 	A 	A 	A 	A 	'A 	A 	A 	A 	A 	A 	A 	A 	 . 
_ 



	

********.** 	ANSVS 	INPUT 	DATA 	LISTING 	(FILE18) 	******** 	. 	 . 	. - 	 . 
. 	 . 

6 	12 	18 	24 	30 	16 	42 	. 	48 	54 	60 	66 	72 	78 
. 	• 	• 	V 	V 	V 	V 	V . 	V. 	V 	V 	V 	' 	V 	V 	V 	V 	' 

3 " 	28,29, - , ,, ,, , 2 0 2,15  

• 302 	48,149,,,,,,,2,2,15  

303 	6 8, 4, 9 ereolee,2,2,15 
3n4 	ARIA94L,,,,,ELZ,V1 
3 0 5 	1,08,109,,,,,,,2,2,15 	 . 
3 0 6 : 	128,12 9  ,,,,, oe2,2,15 	. 	 . 
301 	148,  149,,,op, '2,2, 1S  

• 308 	9,241 	2,2,17 
• 309 	29,P41,00,,,,2,2,17 	. • 	. 	 . 	. 	. . 	• 	. 	 . 310 . 	4c1,24 b  o o•L  g  o  o  2 Lip.,• 17  

311 	69,241 ,,,,, 0,2,2,17 	 . 
312 	89,2910 ,,,,,, -2,2,17 . 	 . 
313 	. 	109,241 	2,2,17. 	. 	

. 	 . 	. 
. 	• 

31 9 	129,241 	2,2,17 	 . 	 . 
...... 	. 315 	. 	149,241 	• 	2,2,17 	 . 

. 	. 	. •. 	.316'. 	, ftri,15,,,,,,02.2,M 	• 	
. 	. 	 . 	. 

.' 	311 	.30,35 	2,288 	
. 	

. 
• 318 	50055,,,,,,,2,2,8 	 .

•

.. 	 V 	 . 	. 
319. 	70,75 	  2,2,8 	 . 	 . 

• 320 	V 	90;95 	2,2,8' 
. 	321 	110,11 5 	2,2,6 

322 	130,13S 	2,2,8 	••. 	V 	V 1 	 . 
323 	150,155 ,,,,, 992,2,8 	 V 	 . 

. 	V 	V 	V 
. 324 	15,243 	2,2,6 	V • 	 . 

325 	35,243 

----3 	

P,t)  
26 	55,e171 -3 	2,2,6 — 

• 327. 	75,243 	 . 2  2,6 
, 	328 	• 	95,243 	2,2,6 

-m5-329- 	115,243 	

2 

2,2,6 	 . 	 . 
' 	330 	135,2 9 3,0 ,, e ,, 2"e2eô . 	- 	. 	 . 	. 	. 

L

r,, 	

32 	-137243 	e,2,5 
., ' 	

* 

331 	155,243 	2,2,6 	 . 

	

: 	

. 	. 	 . 

3 	

- 

•

.. 

, 	 .  
,..;4 	53,?43,ogog,o2,205 	• 	

. 	

•  

533 	53,24 	2 3 	,2,5 	 . 

	

. 	. 	 . 	

, 

• 335 13,243,, 00000 2,2s5 	 . 
33 6 	' 	9..5,243 	2 	2,5 	. 	

. 	. 	
. . 	 • 

337 	' 	1.13,243 	2,2,5 	
. 	 • 	.  

318 	133,243 	2,205 	 V 	. 

• 339 	153,243 	2,2, 	
V 	

V 	 V 	•
V 	 ..  

. 
• • 	39 0 	14,30, 	

. 
Ljp,082,2,10 	. 	• 	.  

•341 	30,50 	2,2;10 	. 	
. 	

. 	. . 
342 	50,70 	2,2,10 	. 	. 

. ' 	' 	343 	70,90 	2.2,10 	 - 	

• 

301----9o,111) 	d•2•10 
345 	110,130ww , 2,2,10 .  :. 	. _ 	...........•......-.. 

	

-- -30-  -7- 10r1-0 ,,,,,,g2,21,10 	 . 	V 	. 	• 
' 	348 	10,33ee*eepeo2e2409 
3u9 	. 	53aneeegoe92,2,9 	' 	.- 	 . 	

. 
, 	

.  
350 	50,73 	2,2,9 	 . 	. 	• . . 	

' 	1 .. 	' 	A. 	A 	A' 	- 	A • 	À 	A 	• 	A 	A 	. 	A 	A 	' 	. 	A 	A 	• 	. 	A 	 . 	. 	. 	. 	.. 
. 	. 	 : • ......_ ___....... 	.........____________ .._ 

• . 	• 	. 	 . 	 . 	. 	. . 	. 
- 



	

*****i**** 	ANSYS 	INOUi 	DATA 	LISTING 	IF7LE183 	********** 

h 	12 	18 	20 	. 	30 	36 	42 	. 48 	54 	60 	66 	7? 	78 
V 	v 	v 	v 	v 	v 	v 	v 	v 	v 	v 	v 	v 	' 

' 	351 	73,94,, ,,,,, 2.2,9  

	

352 	.90,113 	2 	2,9 

	

353 	113,130 	2,2,9 

	

354 	130,153,,,,,i92.2.9  

	

355 	153,10 	2i.219 

	

356 	13,35 	2,2,7 

	

351 	33.55 	2,2.7  

	

358 	'53,75 	2,2,7 

	

359 	.7 3 ,9 5 ,,,,, p,2,2,7 	 - 	 . 

	

580  	
• 361 	113,135 ,,,,, ov282,7 

	

362 	133,155 	- 	2,2,7 	 . 

	

363 	. 	153,15 . 	2 	2,7  

	

364 	'33,15 	2,2,7 	 . 

	

365 	53,35 	2.2,7 	
. 

• .366 	. 	7 ...31S5reftw2,2 R.7 	• 

	

31 	' 	.93,75 	2,2,7 	• 	 . 

	

368 	: 	113,95 ,, o'in , $02,207 

	

389 	133,115 	'  2,2,7  
• "Po 	• 	'1.53,11e, 	2,2,7 	. 	. 	. 

	

371 	1 3o155 	2 	2,7 . 
• 372 	30,53 	2,2,9 	. 

	

373 	53,70 	2.2,9 

	

374 	70,93 	2,2,9 

	

315 	93,110 	2,2,9  
7  

	

--176, 	, 1 14.133 	2,2,9 
' 	377 	133,150 	2,2,9 

- 	178 	1 50,13 	2 	2,9  
.13,30 	' 	202,9 

• 380 	11.12 	2,2,12  

' 	581 	31. 3 2 	2,2,1? 	 . , 	3e2 	Sf;52 	-2  2,1? 

	

383 	71,72 	2.2,12- 	 . 

	

384 	91,92,,,,, 	2,2.1? 	. 	 ..... 	..... 

	

Wi 	111,112,..oi,t2p2,12 	. 

	

386 	131,132,,,,,,t2,2,12 
387  

	

388 	12,13 	202,10 

	

389 	32,33 	?,2,14 	 . 	 . 

	

394 	52.53../ ., 	2,2, 	.. 

	

14 	. 	....._, 
-- • -391 ---72.,7f 	2-.2.i4 	 . 

	

5 92 	92,95 	2.2,14 
. 	393 	112,113 	 2.2,14 

—344---Ino133 	2,2,14 

	

395 	1.52,153 ,,,,, .1 	2,2.14 	 . 
396  

	

3 9 7 	• 	33,34 	2,2.16 	•  

	

398 	53,54 	2,2,1b 

' 

	

399 	13,74,osots,2,2,16 	 
• .400 	93,94.,,,,,,2.2,16 

A. 	A 	a 	A 	A 	A 	a 	& 	A 	A A 	A 	A 	 . 	
. 

' 

. 	
. 



iddiA****,,A* 	ANsys INPUT DAIA LISTING (FILE18) A********* 

v 	V 
401 	113,114,:,,,,,2,2,16  

6 	12 	18 	2 11 	30 	36 • 	42 . 48 	54 	60 	• 66 	72 	.78 
V 	V - 	V 	V 	V 	V 	V 	V 	V 	V 

uvc 	• 	15.5,134,,,,,e,202,16 

403 	153,154,,,,,,,2,2,16 
404 	14,2,42 eeeee ea 	2,18  
405 	34,242,,,,,,,2,2,18 	 . 

• 406 	• 	54,242 ##### 0t2,2018 	 . 
407 	74,242,,,,,,,2,2,18 	 .  
408 	943242,,totee202,18 	 . 
409 	114,2 42,,,,,,02,2,18  

• 1342 242 	  a,2,18  

	

. 	 411 	154,242,, 00000 2,2,18 	 . 
412 	90,211 	 1 ,103 7  
413 	70,211 	 1,1,37  
414 	90,210 	1 	1,38 	 . 

• 415 	10,210,,,,,,,41,38 	 : 
• 4Ib 	. 	201,211 	1,1„.2.7  	. 

417 	•203,211 	 1,1,37 
• 4IA.: 	211,242 	 1,1,3 5 	 . 

419 	: 	90,201 	1,1,i 6 	 .  

	

•• 	420 	-70,203 	 1,1,36 	 . 
421 	90,70 	 1,1,38 
422 . 	• 1,6,7,7 	4,3,39  

• 423 	21,26,27,27 	4,3,39 
r w e e .4 0 D I 

• 425 	61;66,67,61 	 4, -5,59 	 •  
	 4,3039 	 • 

	

427 	• 	101,10b#107,107 	 14 r3,39 	 . 

	

428 	121i126,121,127 	4,3,39  
429. 	141,106,147,147 	4 ,3, 34 

	

1--. 430 	7,2,1,1 	4 	3,39 	• 	 • • 

	

431 	27,22,21,21  	4,3,39  

	

. 432 	47,4F,41,41 	4,i719 	
, 

	

433 	67:62,61/61 	 4,5,39 
. , 	434 	8 7 ,8 2 ,8 1, 8 1/0 	4./ .5.39 	 . 	 . 	_ 	.. 

	

435 	107,102,101,101wr,4,3,39 

	

436 	127,122,121,121 	— 4,3,39 	 . 	 . 

	

437 	147;142,1410141 	- 	4,3,39 	 . 

	

4'38 	-271- ern 	4-3,39 	 • 
• 439 	• 	22,7021 	 4,3,39 	 . 

	

444 	'42,27,41,,,..,,,4,439 	 . 	.... 	... 

	

mil 11 1 -  ' .... k; i'; ti i -iii 1.  $-• s ; n ;74. 03e P7 	 . " 

	

442 	82,61,81 	4,3839 	 . 
" 	443 	102,87,101 	 4,3, 59 	 . 

	

---- —444 	1227107,121,,,eor4,3739 

	

445 	1 4 2,127,141.ritedea,3,39 

	

446 	14,1,147 	4,3/39  

	

447! 	.6,21,7 	 4,3.39 	 • 
" 	448 	26,41,27 	4,3,39 

	

449 	46,61,41 	 4,3,39 	 • 

	

450 	66081,47 	4,3,39 
A 	A 	A 	A' 	A 	A 	4 	A 	A 	. 	A 	4 	A 	 . 
. 	 . 

, 



	

*****k0A** 	ANSYS 	INPUT 	DATA 	LISTING 	IFILE18) 	********** . 	 . 

, 	b 	• 	12 	18 	24 	30 	36 	42 	48 	54 	60' 	66 	72 	78 	 . 
V 	V 	V 	y . , 	• 	V 	V 	V 	V 	V 	V 	V 	. 	V 	' 

451 	86,141,87 	 3 ,3 9  
452 	106,121,1470001,0,483,39 
453 	12e2,1 10.1è7toopop4.3a9 

414 	Ziltellttlifar 3, 3 9  

455 	22,27,28,,,,,,4,3,39 
456 - 	42,47.48 	4,3,39 	 . 
45 7 	62g0,68,,,,,p4.3,39 	 . 

458 	82,8 1 088 	903,39 	 . 
459 	1020107,108.0,,.04,3,39, 	 . 	. 

• 460 	122.127.1P8..,,„4,11.34  

461 	142 0 147,148 	4,3039 
462 	8.3,2,00,0, 9 i3,39 

• 'Ah!, 	.26,23.2? 	 4,3,39  

464 	A-18,43,42.,0,0,4,..5.39 
• 465 	68,63.62: 	' 	 403039 

466 	••88.83•82.0,0,04.3,39 	 . 	. 
/Ah? 	j003,103,1021,,,,,4,3,39 

• 4 b8 	128,123,122,,s0,04,3t$9 
4h9. 	148;1145,142,rwta,3,39 	 . 

478 	3,1g8re0.0,004.3.39 	 . 
4 7 1 	23.8.22,0000004,3034 	 . 
472 	43,28,112....••483,39 	 . 	 . . 	_ 	. 
473 	63,03,6? 	403.39 	 . 
474 	83,68.82,..0,0403•34 

• 475 	103,88,102 	 4,3,39 	 1 
1478 	123,108,122 	4 	3,39 

417' 	143,128,142.,,,,,,4,3.39 	 . 

' 	478 	14 1 .2,146 	4 	3,39 	 .. 
479 	7,22,8 	' 	4.1.39 
480 	27.42.28 	403,39 	. 	 . g,-. 	481 	47,62r" 	4.3.14 	. 

. 	482 	•67:7Ë2,6 	4,173.9 	 . 
485 	87,toz, 4311 	a 	3,39 	 . 

	

.......,.... 	, 
---1385 . •7- 127,1112,128,,,D,,.a,3,39 	. 

486 	—3.8,9 	4.3,39 	 . 	
• 	 . 48 1 	' 2511.28,29 	 4,3,59 

. 	ugn 	43,48,49 	4,3,39 	• 
489 	63, fie. 69, f I . g  ra i  3, 39 	 . 
490 	83,88,84 	4:3,39 	. 	. 	 . 	 . 	 ....._• 

491' 	In3,101'4109,ofott4o.1o39 	
. 	 . " 

	
. 

' 	492 	12.5•128o1a9,,P,0043,3.9 	 . 
1193 	143,14M,149 	4,3,39 	 --_--- - 
4 1414 	. 
495 	17.9.23 	4,3039 

. 	446- 	570291_43...± .30.4,3.39  
49 '..? 	.77,490630000,04,3,34 	 . 

• 448 	97069,83 	. 	4830" 	
. 

9 q9 	117,890103,,,,,,4,3,39 	 . 
----500 	— 134,i09,123 	4,3.39 	• 	 . 	. 	. 

:. 	A 	A 	A. 	A 	A 	A 	A 	A 	A 	A 	A 	A 	A 
. 	 .  

. 	 . 



********** ANSYS INPUT DA/A LISTING IFILE113/ 	********** 

. 	le 	12 	18 	24 	30 	lb 	42 	48 	54 	60 	66 	72 	78 
- V 	V 	V 	V 	V' 	V 	V 	V 	V 	V 	V 	V 	V 

501 	157,129,143 	4,1.39  

	

DUC 	lipt.Ploplo#EIDUiDoD4 	 . 

	

503' 	37,29.23.,,,,,403,59 

' 	504 	57,491 4 3/Ltro. /43.39  
- 	505 	77,89,b3.,,,,04.3,39 

	

50b 	97,89,83 	4,3.39 	• 

	

50 1 	117,109,145 	4,3,19 	• 	 . 

	

50 8 	117,129,123,,,,,,,4,3,39 

	

509 	157,149,143,..,,,4,3,39. 	O . 

	

510 	148.3,149,,,,,,4.3.39 	 . 

	

511 	8,23,9 	4,3,39 
• 512 	28,43,29 	• 4,3,39 	 . 

	513 	.48,63,49 	4,3,39 	 .  

	

' 514 	68.83,69 ###### 4,3,39 
• 515 	88,103,89 	4,3,39 	 . 

• 'SIE) 	108.123,109,.,,,, 1l,3,39 	 . 

	

517 	.128,143.129,, 	0,4,1,39 	 . 
• 518 	.149,17.241,.....4,3,39 	. 

	

519. 	9,37,241 	4.3,39 	 . 	 . 

	

.520 	29,57,241,,,,,,4,3,39 

	

521 	. 	49,77,241 	143,39 

	

522 	69,97,241 	4 	3,59 	
. 

	

523 	89,117,241 	 4,3,39 	 .. 

	

524 	109,137,241 	 4 ,3,3 9  

	

525 	129,157,241 	4,1,39 	 . 

	

5-2S 	. 	f771,241 ,,,,,, 4,3,39 	 . 

527 -  . 	37,29,241 	143.39 

	

" 	528 	57iu941 	a 	3.39  
OD 	529 	77,69,241 	4 	5 ,3 9  
(ja . 	530 	97,-89,241 	• 	£1,3,39 	 . 

	

531 	117,109,241 	 4 .13,39 

	

----532 	137 o 2 97241 	141;3-9 

	

533. 	157,149,241 	 4,3,39 	
. 	

, 

	

534 	ol  

	

535 	1,4,0, 	,.447 , 8 1 9 , 0 ,4,1 4 0.292 	« 	 . 	 . 

	

53b 	2,0,0,. , n 415,185,11083,760181 	 . 	 . 

	

517 	. 3.0.0, 	,. 3 73,319,2,005,48,533 

	

536 	4,b,0„..1117,a/i1,Sib,7S.130 	 O 

 539 	5. 140, 	r••575,028,2.491,45,b18 	
. 	 . 

, 

	

540 	..,,p,o, 	,,..4,16,224,.84,059,99,835 	 . 

	

Sul 	.7.0,0. 	.• 4 1 7 ,2 4 2. n b5. 1 0 4 .71•323 	 . 

	

542 	0,0,0, 	..31S.007,m41,h01044,Pil 

	

543 	9,0,u,. 	,•329,746,..19,870,20,769 
504—.—ro,o,o, 	,-4-6-a79.23,-.e3-5,en,r2b 	 . 	 . 

	

545 	11,0,0, 	,..455.510,•76,706.76,840 	 . 

	

. 	546 	12,0,0, 	•.422,687,..b2 Lb86.63_073 	. 	 .. 

	

•
•547 	13.0,0. 	,P380,2750.44,867.35,70 	• 	 . 

	

548 	14,0.0, 	r'" 3 3 1 .5 4 bs ,19 . 4 27,17.013 

	

549 	15.0,0, 	0.412.1 9 7o.39,(183, ,8,213 	 . 

	

----550 	-- 16. -0,0, 	,.375,748, n 38,935,34,239 
« 	A 	• 	A. 	A 	. 	A 	A 	 A 	A 	tc 	• 	 A 	A 	A .  

. 	. 	. 	. 	 . 	 . 	 . . 	 .. 	. 	...... 	______ 
• • 

	

. 	
. 



66 
V 

36 
V 

	

42 	48 	54 	60 

	

V 	V 	V 	V 
7? 	78 

V 

1•111•111111•IM n MIIIMIIM 

et*****A*** ANSYS INPUT DATA LISTING (FILE16) 	********** 

6 12 
V 	

18 	24 30 
V 	v 	V V 

: 	• 	551 	17,40, ,-32_8.1 731,2,724,22 1.980 ' h 

F 

	

. 5 5 2 	18,0 n 0, •-329,793,3,422,20.770 
; 	-- 553 	1910#0, a •.285, 9 12,3. 00 5,•8• 93 8 ' 

' 	5'1 4  - ? 0/ (4.1, 	 e*r).niihh.P.95/0.14(1 ??.  

1 	•555 . 21,010,' ,m402,385, , 138,922,81,685 
H 	558 	22,4,0, ,-178070,-1118,00905,488 
. 	55/ 	23,0,0, ,e348.8/2,-72,1 111,27,645  , 
: 	558 . 214.0,0, ,.380,9 0 3,«101.0811,42,371 

559 	.25,00, $ -350,245,-12,163,24,667 
, 

5 60 	26.0,0, ,..353t986,-P01.89batl..Al 
, 5b1 	27.0.0, , n 3884980.143, 14 28,24/351 

.56 2- 	
28,0,0, ,-321 .000,.103.285,12,728 ! 	• 	- 

563 	. 29,0,.0, - ,-301,910,.51.7658me182  

564 	3/10,0, ,-385,512,-205,410,21,814 
585 	.311 0i0i D-358,858,-187,82 8 , 19 ,155 
580 '. 32,00,  ,-343,098,.154 LA08,15,172 
587. 	:33,0,0, 0 ..325,981,00034177,38361 
566 	3400,0, , n 3031167 1-10.1,415,011379 
569 	350,0, ,..3'.0,7a9s.109,05b,.92,290 

570 	36,0,0 r .,..325,865, n98,479,3.274 

571 	37,0,00 /"3150949,..35.78è,12,173 
572 	38.0,0,• o+116.4q5,..35,535.99 4 9 

	

573 	39,00, 
570 

•. 575 	41,0,0, 
--"-576. 42757W7 

	

. 577 	43,A$0, 

	

.57a 	.4400,0, 

	

4 579 	45,070; 

	

580 	'06,0,0, 

	

581 	07,0,0; 

58 2Thkràf (7; 

	

583 	49,0,0, 
58450,00, .... _ 

	

55 	51,0,0, 

	

51b 	• 52,0,fl ., 

53,0,0, ,.244,842,..143,178,.32.8 149 
-7--5A8--- swïe70; ,j262021.-11, 1415,-f8,1 -89 

	

589 	55.0,0, ...261041?0, 109,- 0560.82.385 • 
• 590 	•56,001 • ...2Lth.328c 0 8,079)...411.119___ 

	

591 	57 8 0,0, p.281,2020.51,7310.6.5 .3 9  

	

59 2 	98#0, 1), ,...282,280,m51.5fib,p7,5 8 7 

	

•• . 593 	59# r) 	#..2829409,1. 014.1.0087 	 • 

,-284,506,1,394,.4,776 
,-e79,368,2„957,-1,022 
,-279,0u4 -193,837,-0,447 

,.281,688,.103,110,-6,204 
0.202,2i0,..15 -11 031,.73. 4 75 
,-283,0311,-1 03,o85,-Y,287  

8 n 2110.206g•201.8 1thg.29. 1195 
,..220.8810.153.a?7.0.27 8 852 

,"72417n8,^1J34 -2g5727i96 
 ,...2h0b 3810.51 t 7650.14,252 

-212,1117, .107  .628 .411,95 .3 

/.220,157, -154 006,-37 0)18 	• 

r---5 4PT---6111-747ei -7;2/-4/136b77779 n 1.nn 
595 	61,0,0, , , 150,215,.136,922,..050,048 

' 596 -62e0. ,01, j,•178.071 / •10800fir1!13,700 

597 	h380,0, 0.211,812. n 72.3 111).33.187 

• 598 	ba,0,0, J.1790169, «108,083..•47,2.10 
599 	5,8,0g r•212,7b6,..72.1620•36,352 .  

..600 -6600800 t n 8511 9 28, n 8 4 . 0 5 9, °4 4 , 51 3 
A • 	A 	A 	4 	A 	A 	A 	4 	A 	4 	4 A 



ANSYS INPUT DATA LISTING IFILE18I **** * %**** 

b 	12 	18 	2 14  . 30 ' 	36 	42 	48 	sa 	60 	6 6 	72 	78 	'. 
V 	'V 	V 	V 	V 	V 	V 	V 	V - 	V 	V 	V 	V 

601 	-67,0:0, ,..133,248,.63,144,..54,706  
OU 	)egou, 	p n InlICJis"....190.00.toCCI 

603 	69,0,0, 	00229,436,-I 9 t870, •23.735 	. 

604 	70,010. 	o ,.. 88.611,»84.035, n 8 4 1,070  
605 	71,0.0, 	,0104.799,.76.706,.71,931 
606 	72,0,0, 	o dm135,538,..62,666$.64.174 
601 	73,0,0, 	0.184,389,.40,867,-51,174  

80 8 	7 4 ,0,0e 	$0230.986,, n 19 e 4270!27.619 
699 	75,0,0, 	,0194+105e.3 9 .681/*T 0 36 0 1 0  
610 	76,0,0, 	,.188,559,038.935,..48.842  
611 	77,4,0, 	0.245,039,0.35,782,..19,299 	 . 
812 	7 80 0 ,8,9 	s.'2 4 5e 9 88,*35.535, n 21.56b 
613 	18,0,0, 	, n 284,845,3.005,-11.187  

• 61 4 	'80,001 , 	,... 279.366,2. 9 57, 0 1,,n22 	 . 
615 	81,0,9, 	9 .9j,2'26,0„04,-51 1 977 

. 	616. 	82,0,0, 	g.-131,072,1,083,..e01,017 	  
617 	83,0,0, 	,w179,,548,2„°85,-37,497 	 . 

618 	,84,0 1 0, 	,; n 131,851,1.5180•53.58 	
. 

619 	' 	.850,0, 	, n 180,604,2.4 9 1,..4(4675  
	620 	86,0,0, 	,.7/,695,82.518,-484 9 62 	 . 	 . 

821 	87,0,0, 	,126.955,64,633,.40„a80 	 . 
822 	88,0,0, 	',..176.929,45,520,-S'I 	513  
623 	'89,0,0, 	0.227.206,25.237,»18,711 
624 	90,0,0„.80,155,87.049,•65.017 	 . 

 	8 25 	91,0, 0 1, 	,..97.045,80,163,.80„4hl 	. 	 . 

	

 
9?, o,0, 	. n.(29,1bi,611,5090.41.76ir 	

. 

crib21 	93. 0 ,0, 	0.1804033o 47,253,.01 .3b1 
,,'8, 	94,0,0, 	,+2i?8,750,25.810,•.22.581 	 _ 	....... 

- 	629 	95,0,0, 	, n 189,256,58i477,+92,084 
• 630 . 	96,0,0, 	,.184.396.45,272, n 3 9 .464 	 , 

031 . 	97,0,0i 	• n 228.450,2,724,-21 ..529 
.632 	98iff767-711717.576,5,,d-2277.-2-3;748 	

, 

833 	09,0,0, 	0.280,753,5.'2840•1°1933 	f.  

_ 	634 	101,0,0,_c2/9A.366,2.,957....1A.022
- 	

. 	
. 

8 35 	101,00 0 , 	r•1381,S8nt136,922,-.19,551 	 . 

636 	In.2-00,o; 	,+167,287,110,175, n 19,401 
63 1 	101,6,0, 	9•204.255,76.5110.16,604 	 . 

g3a 	• 	1 04 ,00 0 , 	9 .-16672-35,111,115,•22,798 

839 	105,0,0, 	,..205,386,77,144, n 19,723 	 . 	. . 	. 
640 	146;0,0, 	,..180.328;260 	305,15 	P .92 	 . 

841 	.107,4,0, 	,..205.638,154.957,6,492 	 . 
• 642 	108,0,0, 	,+2500, 56,107,157e0,541 	 . 	 . 

643 	109,0,4, 	r'25 4 •9 98 .5 7 .13e..2.125 	 
6 44-7-1rOad, 	o‘rff5,5116,ébErieèl, n 2,105 	 . 

645 	111,0,0, 	,..193,698,191.086,.2.776 
. 	112,0,0, 	0 n 2e.1 742,157,849,.9_,C8 	. 	 ____—__ ,__ 

646 	
. 

84 7 	113,0, 0 , 	,q234,327,109,563, n 8,957 	 . 
' 	848 	.114,0,0„.256,622,51 1 798,..5 9 846 	. 	 , 

•
. 	, 

64 9 	115, 0 do 	,..249,704,127,8000056,007 
656- ' --0-67, .,..236.280,104.816,-8.49 9 

 

• A 	A 	A 	A 	A 	A 	A 	A 	A 	 A 	A 	 . 

. 	 . 

• 

• 



	

********** 	ANSVS 	INPUT 	DATA 	LISTING 	(F11.118) 	*A**k*e*** 

• h 	12 ' 	18 	24 	30 	36 	42 	•48 	54 	60 	66 ' 	72 	78 	' 
V 	V 	V 	y 	V 	.V 	. V. 	y 	v 	• V 	V 	' V 	V 

651 . 	1170$0, 	11.2 111,2 -1.41 4 22 9 10.10.1722  
652 	118,0,0, 	f e242.176,41.580,.12.977 	 . 

6'1S. 	11 9 ,0e 0 , 	o n282,137,6,896o..10.095 
btiq 	120,110, 	,9$6612.957. n 1..022  

• 655 	121i0,0, 	C259,951o193,637#42,722 
656 	122,0,0, 	pm265,503$155.362,30,214 
657 	123,010f 	p.*271,261,107,33907.240  

• 658 	124,0,0, 	r n 266 8 908,156.512i27 8 048 
. 659 	125,0,0, 	0 n272,597,108.067,14,229 
880 	128,0,0, 	, n333,708,200.105,83,387  
bb1 	1.2700,0, 	,"121,258,150:957,q8,895 
662 	12.8,0,0, 	‘9.31 8 . 8 q 9 sIn7:17,3b.16 4  
663 	129,0,0„ -296,532,S7.132,16.106  

bbn 	11 0 ,00, 	0.193,098,208,023,87.811 
bb5 	• 	131,0,0, * 0 .338,139,191,086,81,332 	 • 	 . 
obb 	132,0,0, 	,+327,889,15nA99,50,503  

887 	133,0,0, 	, n315,988,109.581,27.055 	• 	 • 	 . 	. 

• 8 813 '. 	1.3-400 0 , 	.296,278,57,798,12,S91 
689 	-115,0,0, 	0.340,041,127.800, n 15.912  
8 7*b 	118e0,0, 	,..,311,818,109,818,25,914 	

. 

87 1 	137,0,0, 	,i.275899,57.178,8,790 	
.

•
. 	 . 

, 672 	1 .38,0,0, 	f n276,8e4-•57,550p4 2 559  
673 	. 	•139,aap 	oe284,236,6,896,.9.163 	 . • . 	. 

 • 

674 	140,0.00 	0..279,366,2 8 95700,022 
875 	191,0,0, 	8 n 588,8?9,158,922,92.182  
Ob 	. 	1.92.0,0. 	,...308,188,110,175,8 9 ,785 

. 	877 	1 4 3,000, 	pm341,315,76.511f441223 	
. 

' 	678 	1011,0, 0 , 	0`370 	088,111,115,86081 	
. 

00 	679 	145,0,U, 	8 .142,885,77,180,01,290 	• 

lm 	88 0 	. .108,0,0„ n897,988,82,518,118,388 
• 881 	197,0,0, 	,..410,888,80 	n33,85,508 	 .  

82----1118,0,0, 	,+170 • 899,9520,58,089 

081 	1 99,004 	0.327,477,25,237,25.792 	
.

• 

6fià 	Ifip,o,ni 	,.1466 	666,B7 	069,103,779 	 . 

• 885 	le,1,0,0, 	,*445,757,80,163,94.310 
bAb 	• 	152,0,0, 	,•416,302r66.5091,77.659 	

. 

68/ 	1.53,0,0, 	fe375 	914,47,253845,581 	. 

. 	088 	. 	1-Pi 3 O,0, 	, n 51)1311,25,810,22,051 
	 . 

889 	155',0,0, 	, n 407 4 34A,58.427,4 4 713 	 , 
890 	- 156pdar 	p n 3/4586,45 1 272p43 8 617 	 • 	

. 	 . 

6 141 	157/0,0, 	#.312,142841.229,20.750 	. 	. 
b92 	.• 158,0,0, 	0.111,182,91,S79,18,537 	 .* 

891 * 	159,0,0, 	, n285,799,9.289,.8,019 
899 	200,0,0, 	,6,00,14000,3.0.0 

69 5 	201,0i 0 , 	,-, 143,300.311 1 100,5,q00 

. • 6q6 . 	26.2,0,,00do,.311,7ontsono 	
. 	 .

•  697 	203,0,I), 	,..43,300,-34,700,2.500 	 . 

• em.m 	. 	264.0,0, 	,0,00,34.700,127.000
.•  . 	 . . 	.

•649 	'205,0,0, 	, n43.000,34,700,127,000 	' 	
. 	. 

• 700. 	.206.0,0, 	.0.0eT*.34.70(4127.0 0 0 
A 	A 	A 	A 	. 	A 	• 	A 	A 	A 	A 	A 	• 	A 	. 	A 	A 

. 	. • . 	. 	,.. 

--. 



. 	 , 

	

********** 	ANSYS 	INPUT 	DATA 	LISTING 	(FILE18) 	**A******* 	 it). 
t 

.e.c. 
b 	• 	12 	18 	24 	30 	36 	42 	48 	54 	80 	6 6 	72 	78  
V 	v 	Y 	V 	V . 	V 	V 	" 	11 	V 	V 	V 	V 	V 	 -.... 

	

701 	207,0,0, 	,.45,000, n34é700,127,000  

	

---102 	210,0,0, 	#.44,000.0,00,127,000 	. 

	

703 	211,0,0, 	#.015,000,6,500,..128,000 

	

—7 Du 	2 0 1.1_0 ,0f 	••21..9 .366.2. 4 57,-1,0P?  
	 r 

	

70S 	242,0,0, 	..283,406,4,170• n 10,124 • 	 te: 

	

706 	243,0,0, 	10.30 4 0115,10,480,.57 8 459 	 r74 • 

	

707 	2118,0,0, 	,..57,000,32,400,.64,004  

	

708 	'207,0,0, 	,..b2,000,5,000,165,000 	 -  	, 
• 

	

70 9 	250,0, 0 , 	$.157,000,32,00.08+60 1 000 

	

710 	••n 1 	" 	 ' 

	

711 	6,7•8• 4 ,10,11,12,13,14,15•19,291,242,2430-1 

	

712 	.2b•27,28,24,30•31,32•33•34$35,39,241,242,243,.1 	. . 	. 
713' 	• 4 6• 4 7• 4 8• 44 •5 0 •51•52•53•54•55•5'4•241,242,243.*1  

• 714 	. bb, 67, ba i  b9 g  70, 71 f 7?, 73, U475879,241 #2428 2 1.130.1 	 • j. 

	

715 	86,87,88,89,90og1eg2,93,94,95,99,241,242,243 R .1 	 s.. 

• .716 	108,1 0 1,10 0 ,1 0 9,110,111,112,113,110,1150119,241,202,203 .0.1 	• 	 , 
• • 

	

111 	1260127,128,129813n *131 s132#1330134D1350139f2 4 1,2a2,2 1.13 # «1 

	

118 	lUbil47,11.18#1149;150,151,15.2,153,15£111551e159,241 n 242,21130.1 	 « 

• ••1 

	

119. 	201 n 205.210,211,...1  

	

7.20 	END 
• > 721 	EX,1,0,17,4E06 

	

722 	AtPx,1,0,0 	
. 

	

723 	NitxY,1•0,0 	 . 	. 

	

124 	0ENS,1,0,0,18 

	

- 7 25 	EiA2,0,1,0E03 	 . 

	

778 	Arn, • • 

	

727 	OFNS#2,0,0 	 . 

	

. 	728 	Exl.5, 0 ,17..4 E4b 	 '.› 

	

7-W-729' 	"ALPx$3,0,0 	 . 

	

. 	......1 	 . 	 . 

	

730 	, 	NpxY,3,0,0 	• 	 . 	
• 

	

731 	üENS • 3,0,0,74  

	

73 2 	Ex,4 • 0•06. 	• 	  , 

	

733 	EY$4,0"08 	 1 
:e 

	

734 	NUxY,4,0, 1 3 

	

735 	ALP)4 4 ,4,0 

	

1 3t1 	ALPY,40•0 	 . 
• 7 37 	. 0ENS,4,0i2. riE•45  

	

13 	—.1 	 . 
• 7 39 	b•ux4,0•14b#20,uT•p/ 

	

740 	« 	10,UX•••1`10,24,11Y,07. 	. 	 :,. 

	

741 	11,ux8,8151,2000•UZ 	 . 	 11 

	

742 	13,0x,„155,20,uY,u7 	 i • 

	

I_ 	743 	15,0)4,•1'15,20•0Y,u7. 	 . 	1.• 

•
7.1271-1 g7iTi77;T5g; 2 fr; or,-or- 

	

74 5 	2424,0x•0•242,,UY•UL 	S 	
• 	 i,  

	

74b 	243,Ux•••243•• nJY•ul 	 i• 

	

747 	•211.1.1X•••211••UT,01Z 	 .  

	

7na 

	

-1 - 

	

1119 	1,0,1,•1 	. 	  

	

750 	 : 
. 	" 

	
A- 	A 	A 	A 	A 	A 	.A 	A 	A 	A 	A 	A 	A 	 • 	

1 
.i.?„- 

. 	 . ' 

	

n. 	 . 	 ., 
?. 

.,.. 
..... • , 	, 



A*A****i*e ANSyS INPUT OATA LISTING (EILÉ18) ***Am*** 

b 	12 	18 	24 	30 	36 	42 	48 	54 	60 	66 	72 	78 
V 	V 	V 	V 	v 	' V 	V 	V 	V 	V 	V 	V 	V 

751 	2nt,,tix,0,0•.•*(JY,1.12•Rurx,Fm1v,RoTt 	 • 
• 752 	203,,UX,0 1 0e1seUV,u2.POIX,ROTY,ROTZ 

753 	2108,ux,0,0,,,ruYouZ,Ro1x,RoTY,R0T2 
7511 	àl  

. 1 . 

. 1 

FINISH 

0,**** mEmORi.HEQUESt FROm  /CURE  AAk“ 
MAXIMUM SCM 	. a5000  
MAXIMUM LCM 	O • 

; MAXIMUM VIRTUAL:: 	• 	14  

, 755 
754 
757 
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