
NATIONAL RADIO ASTRONOMY OBSERVATORY

GREEN BANKJ WEST VIRGINIA

ENGINEERING DIVISION INTERNAL REPORT No 104

ANALYSIS OF 36-FT. ELEVATION STRUCTURE

LEE KING

SEPTEMBER 1975





 and-2-dimensional plates of both in plane and bending stiffnesses

--

36 ft telescope elevation structure is divided into 3 main sections:

(a) _ Aluminum

(b) -Aluminum reflector structure: Shaflow shell dish with rein-
_

forced ribs.

(c)_ Steel balance structure: Elevation shaft and

support structure.

Computer model of this _structure consisted of 1inearbeam members__

A-

r • r

is shown in two views on p. p.4. With proper constraints,

one quarter of the structure, ref. p.5,_is_sufficient for the computer

analysis. A general purpose computer program,- NAsTRAN (NAsa STRuctural

ANalysis), is used for the analysis.
*yr

	 The purpose of this analysis is to investigate the surface deforma-

tions of the reflector due to gravity at various elevation angles
a a a yr array a a a...any a a...ran... ar. • a a. area-

and due_to the temperature change of the structure
arra...a* 	

ra• Tara* - ..

and secondary supports.
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6 ft telescope can now be investigated by mean

of the computer model discussed in Section 1.0. The results of two

cases, the gravity load and the uniform temperature loading, are

summerized as follows,

The behavior of the

••••• ••••• -

. • .• • • • • • • •

43,48
••••- •••• • •••• .• • •

3.0 RESULTS AND CONCLUSIONS 

- - -••••• • •111.

To-obtain the best fitted RMS, the following adjustments are required:

•■••••■ • • •••• •••

••••••• ••••••• •••

••••••••••••••• •••••• ... • ... • . ••••• •

• • •••■ • • • • •• ...••■••• ••• • .. ••.. • • • • •

.1. , • • • • . • •

•••
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' ••• • •• •

••••••••••• ••••• ••••••••••••• •••••••• • • • ••••••• • ••• ••••• •.• .• • ..•••• a• -a

improved by the aluminum foilIf the surface errors are successfull

•■• •

The contour maps are given on p.11 thru p.13.
••• • • • ••••• •

_ .
It is shown above that significant 1.mprovement of surface error can

be obtained with relatively small adjustments of focus and pointing. _ _

direction. The present surface als error is about 0.014" (0.35m)

• ••••• a -

••••••••••••••••••......

_method .,._ the gravity_ .would . have . more .....effecton the overall performance.

We therefore should have the correction for gravity force in addition

to the focal length correction for temperature changenow used.

•

•••••••••

••••••••••••••••••••••••••••

•••••••••••••• •

• • ••••••••••

-* Payne and bills  memo. 'Further measurements on-36 ft surface"
May 14, 1975.
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36 ft Surface: Gravity with all reflector parameters constrained.

RMS=0.0120" Contour level @ 0.0005"
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36 ft Surface: 5'F Uniform temperature load with all reflector

parameters relieved.
RMS=0.0010" Contour level 0.0005"

.4,, -C.
-

-l's

4

.4.
4-
•1 „t

-LS

a - -*, a -1.3
4

.s 4

4 4
4

. 0

4-

- .e

4-

4-
-1 .4

.9 )

3.1 4 4.
,...,,,..4--- 0 .4

3
4 4- 4-

0.2 /.41,:,5
4- 4 ____. D.-44,44A

I

i 4. / 4` $ ,,1 .t .s4 Lit I .0 4f4- 1 G* 7 /
i...). 1 /4- 1

4..I .10+,4 --..,„:‘,...,....7.:....3 ..............._______
4 4 ., „, * _ 0. s

. 1 a.,;4:4
4- 4 -----......2.12.0.2.4.------ -- 4° 4-°1- os I a .■'4 . . 1.3 +4,11 .. '

4
0.1_;4*,7'.-"-----7-1"--■..-------.....-...,........-1------ L-...-.._-r:',- . - 4 - !I+ 4, a. a - ..„,/ ...,.5. 4 4- -I- - / .1 4

-? .., q
..r. „.......... ----........_j" .....0 ***. , . s -,... °4' - ,...,.*• '4

.0. 1
. #....0...,,L,...„.................„1. " -17.5, ,„. 1,...9

--.---------.'",..,..,_ 4. ---------------.4' --'**-" 4-

-0.54 4 4.
* -;" .5 4_ 4.

, 0.3

+
0.2 I CI'S 't. ------C------ 4.

S

„
-4- -

4 *

•

4 4 •
• ..

-.5

--1.4

.44 44" :‘

3 . 2
2 /.4 444, 2 2

1, 9 + - •
4-

I

e. 4 1,

4- 4--1 .
•- a .1

,-*** , 4 • •-
•

•) 
1 .; 4. 444

4.

7-
;

9 4,.+Z

t , v.: 2-443- t 	*"

+ , 9

-4, 4 I
I 3 . 11 *-

,.„.„ --..„...
',...4- . 	sm-1.4 -*"--.... ‘‘.'' .7:-.."--"-----..----4- 1' 4 4 '?...... -.. /
-.-, - ■ :, ,.,.. - -. ......, ....

' 4-.
4 -

, + • /4 -0
•S

t .4

4.

os
t

-a.s

-1.9 +

4-
0.2

0.2

. 9

4





I



zx
A

/c
.e

- 
S

rt
c



/ 0
9
I

s
t- 0

0
0
°
0
0
2
 E

E
E

*41
it

161
S
E
 6

.1
47

liV
in

I
O

S
E

*Z
-  

Z
I

C
.

40
Z E

47P
*4

I
LE

9E
LE

1147
V
i'l)

I
6

47E
.
Z
-

II5
"L

O
Z
 P

IR
'/I

9E
C-7.

I
C

L
I
',

I
lV

D
)

I
O

C
E

•
Z
-

IIS
'L

O
Z
 E

479
•
/I

SE
47E

L
e
 9

1
47

b
V
9
3

I
P
7
L
*
Z
- 6

E
L

.9
0
Z
 /

03
.0

z
 

47C
Ee

le
 5

1
47

.8val
1

I
.,/,..z-

6
t1

'9
0
Z
 9

1
9

.0Z
EE

ZE
4
E

471
47

11;40)
I

I
47

4
"Z

 -
P
C
L
'IO

Z
 L

IV
'O

Z
2C''

IC
LE

E
I

47
V
i.il

1 
PEO

•C
• 0

0
0
'0

0
Z
 9

9
0
*
E
Z

IE
6
0
Z

41E
Z1

47
b
V
9
D

/ 8
€
0
*
E
-
 0

0
0
'0

0
Z
 8

q0
*
E
Z
 6

0
Z

90Z
47E I

I
*
,

W
7R0

I
Z

ile ...2
-  

0
0
0
0
0
Z
 E

E
E
*
L
I

?O
Z

LO
Z

47E
01

47
lirB

D
I

Z
ia

'-
 0

0
0
0
0
Z
 

47EE
.L

I
4
0
Z

9
0
2

47i.
6
0
4'

kiVC:10
I 2

8
2

s2
-
 0

0
0
'0

0
Z
 E

E
E
'L

I 9
0
Z

L
6
I

47E  
9
0

47
bV

0
D

I
EZ

41
*
IE

- P. 0
0
0
*
0
0
Z
 2

Z
0
'/I

C
Z
Z

9
IZ

O
E

1.0
.47

liV
9
3

I 
E
6
9

1471- . 0
0
0
'0

0
Z

0
0

9
IZ

goz
E
E
 

9
0

4/
bV

PD
I 
9

479
.
9
-
 0

0
0
'0

0
2

0
.0

PO
Z

CO
Z

C
e
 
S

a
t'

b
V
9
)

I 
1

- 1
9

.8
-
 0

0
0
.0

0
Z

 9
Z

I
' 947

"*  
9
1
?

IE
O

E
470

47
b
V
U

)
1

C
E
P
";/..... tZ

L
'E

E
Z
 L

6
6

.0
E

i
t

E4.7I
Z
e

E0
47

liV
0
3

1
Z
2
6
'Z

I- 6
0
5
*
i9

1
 0

g47
'2

9
'" IE

OZ
IE

Z0
47

livao
I

2
2
6
*
Z
I

• S
E

47
"P

9
I 0

5
4712

9
"

. 
472

ET
IE

.10
47

liV
9
)

I
W

O
0
0
0

.
0
0
Z
 0

0
6
"

47I 6
4
Z

1.1.2
61 G

6
Z

b
7
0
3

I 0
0
0

•0
0
Z
 O

C
S
'Z

I -
0
0

9
LZ

1.12
O

Z
 P

9
Z

bvap
1  

o
co

siz co
o

-o
o

z
()so

LLZ
PLZ

6
1
 4

9
Z

) 0
9
1

1  a
a
Z
"

Z-  IIIIZ
C

I
W

O
0
9
Z

9
LZ

8
1
 S

P
Z

.8va)
I 

0
0

Z
i1

Z
-  

III"?
.E

I
O

*
0

•
PZ

O
PZ

L
I
 ion

b
V
2
)

1 0
0
Z
*
P
Z
-
 1

1
1
'2

E
'

0
'0

Z
R
Z

IS
Z

9
1
 cee

b
V
9
)

I  0
0
2
'9

Z
 6

9
9
L
9
Z

0
°0

2R
Z

EV
Z

ST Z
P
Z

M
O

I
9
9
L
'9

Z
 6

9
1
"L

9
Z

0
*
0

E
9
Z

191
'II

IP
Z

V
il)

I
0
'0

5
4
7
4
7
'6

ES
 9

9
0

.9
47T

...(-LZ
E
I

E
I

O
PZ

W
1d3

I 
0
0
0
*
Z

47
-
 0

0
0
'9

Z
0
"0

FLZ
O

LZ
Z
I 

Z
IZ

bV
9
D

1  
C
O

O
'C

i- 0
0
9
'9

0
Z

0
'0

C
L?

99Z
Z
I 

112
1  

0
0
0
'0

0
Z
 0

0
0
9
E
•

0
0

O
LZ

69Z
Z1 O

L
Z

I O
W

)
1 

C
O

O
*2

47
- 0

0
0
'0

0
Z

0
0

2
/2

69Z
Z
I  6

9
Z

b
V
q
)

1
0
0
0
'9

E
- 0

0
0
'0

0
Z

O
*0

6
9
Z

L9
Z

Z./
9
9
Z

'dVq.a
1 

0
0
0
'

47
2
- G

O
Z
'IT

Z
0
0

TL
Z

69Z
01

4
9

Z
liV

d
D

1 
0
0
0
'9

1
- 0

0
9
'9

9
I

0
*
0

2
/2

TLZ
It  9

9
Z

bV
g)

1  
0
0

0
'0

9
- O

C
O

*
1
9
T

0
'0

IL
Z

99Z
It C

9
Z

b
7
0
3

1 
00Z

•6
- 0

0
2

•C
EZ

0
0

47
1

2
Z

IZ
O

I
 

479Z
V

V
9)

I 
0
0

9
•

12
.- 0

0
0
L

Z
2

O
'G

ELZ
TL

Z
O

I
 E

93
liV

q3
1 0

0
9

'S
 -

 0
0

0
'5

6
1

0
0

42L
Z

E
L

Z
O

I
292

liV
P0

1
99E

•EL
E

C
O

'1
2

I
0
'0

t-L
Z

191
6

19Z
1lV

flD
I

47
9
9
'6

L
6

S
'L

E
T

 9
9

9
*

L
E

... 
fL

Z
9E

1
9

09Z
'tin

')
1

479
47

•
16

L6
g

" 47 47
I '7

1
1
' 47I

S
/Z

9C
I

L
65Z

bvcia
T  0

0
0
0
0
Z

 C
1
E

'Z
-

0
0

5
/Z

00Z
9

L
SZ

1P
/00

I
0

'0
0
0
0
*
3
6
Z

 0
0
0

•Z
S

 C
L

Z
99Z

S
9

5
2

10/90
1

0
'0

0
0

0
0

0
Z

 0
0

0
'Z

S
 S

L
Z

9
9

?
47

SSZ
liV

93
1

0
•0

8
9
9
'C

L
I 0

0
0

12S
SiLZ

L
6I

E
.4,S

Z
"d1/03

I 
000

•0
0

Z
 0

0
0
"1

47--
0

0
P

9Z
L

9Z
Z

E
Z

bV
00

1  
0

0
0
*

C
O

Z
 0

0
Z

*
S

47-
0
*
0

L
9Z

992
2

ZSZ
Vi.11

1  
0
0

0
•
0

0
Z

 E
IE

'
47Z

ss
0
'0

9
9
2

4.6I
I

ISZ
kiV

S
1

0
'0

003
•47?

..... 
0

0
0

'0
0

? 4
6

1
?fel

1
Z

 O
Z

lival
6

••
9

•0
L

4 ,41 ,
9

.4
0

G
0

•
4

1
•
e

E
•0

z
••

I
•

O
H

3
B

 N
3

 3
0

v
i
v
o
 
x
I
n

g
I
n
d
N

I

4
W

3
i ›Z

 '1
'0

 >1



36
 F

T
 E

LS
V
A
T
IO

N
 S

T
R
U

C
T
U

R
E

SE
PT

EM
BE

R
3.9

75
N

A
S
T
R
A
N

 5
/1

3
/7

2
PA

G
E

S
T
A
T
IC

 A
N

A
LY

S
IS

 F
O

R
C
E
 I

N
 Y

 D
IR

E
C
T
! 

N

1
<

 D
.L

. 
2
<

 T
E
M

P
 5

 F

I
N

P
U

T
B

U
L

K
 D

A
T

A
D

E
C

K
E

C
H

O

4.
4.

2
3

 *
*

4
 •

•
5 

6.
6

••
7 

••
8
 
••

9
 •

•
1
0
 •

C
A
R

4
2
0
 3

5
21

4
2
1
5
 1

7
.3

3
4
 2

0
0
.0

0
0
 -

7
.1

7
9
 1

CB
AR

4
2
1
 3

5
21

5
2
1
6
 1

7
.3

3
3
 2

0
0
.0

0
0
 -

7
.1

8
0
 1

CB
AR

4
2
2
 3

5
21

6
2
1
7
 1

9
.7

3
2
 2

0
0
.0

0
0
 -

8
.1

7
3
 I

C
B
A
R

4
2
3
 3

5
2
1
7

5
9
 1

9
.7

3
2
 2

0
0
.0

0
0
 -

8
.1

7
4
 1

.
C
H

A
R

4
2
4
 3

8
59

6
0
 1

9
.4

0
2
 2

0
8
.7

3
8
 -

8
.0

3
6
 1

C
b4

s
4
2
5
 3

8
60

61
 1

9
.4

0
1
 2

0
8
.7

3
9
 -

8
.0

3
6
 1

Cb
AR

4
2
6
 3

8
61

6
2
 1

9
.4

0
2
 2

0
8
.7

3
9
 -

6
.0

3
7
 

1
C
H

A
R

4
2
7
 3

8
62

6
3
 1

6
.6

3
0
 2

0
7
.5

1
1
 -

6
.8

8
8
 1

CB
AR

4
2
8
 3

8
6
3

6
4
 1

6
.6

2
9
 2

0
7
.5

1
1

-
6
.8

8
3
 1

Ce
4R

4
2
9
 3

8
64

6
5
 1

6
.6

3
0
 2

0
7
.5

1
2
 -

6
.8

8
9
 1

C
B

A
R

4
3
0
 3

6
19

1
2
2
2
 1

7
.2

5
5
 2

0
0
.0

0
0
 -

1
3
.2

4
1

1
C
e. AR

4
3
1
 3

6
22

2
2
2
3
 1

7
.2

5
6
 2

0
0
.0

0
0
 -

1
3
.2

4
0
 1

C
B
A
R

4
3
2
 3

6
22

3
2
2
4
 1

7
.2

5
5
 2

0
0
.0

0
0
 -

1
3
.2

4
1
 1

C
B
A
R

4
3
3
 3

6
2
2
4

2
2
5
 1

7
.2

5
6
 2

0
0
.0

0
0
 -

1
3
.2

4
0
 

1
C
3
A
R

4
3
4
 3

6
2
2
5

8
7

9
.5

2
0
 2

0
0
.0

0
0
 -

7
.3

0
5
 3

.
C
B
A
R

4
3
5
 3

9
87

8
3
 1

6
.6

6
0
 2

0
8
.1

3
3
 -

1
2
.7

8
4
 1

C
B
4R

4
3
6
 3

9
88

8
9
 1

6
.6

6
1
 2

0
8
./

3
9
 -

1
2
•
7
8
4
 1

C
B
A
R

4
3
7
 3

9
89

9
0
 1

6
.6

6
0
 2

o
e
. 
7
3
9
 -

1
2
.7

8
4
 1

C
B
A
R

4
3
8
 3

9
90

91
 1

4
.2

8
0
 2

0
7
.5

1
1
 -

1
0
.9

5
8
 1

O
A

R
4
3
9
 3

9
91

9
2
 1

4
.2

8
1
 2

0
7
.5

1
1
 -

1
0
.9

5
8
 1

C
3
A
R

4
4
0
 3

9
92

9
3
 1

4
.2

8
0
 2

0
7
.5

1
2
 -

1
0
.9

5
8
 1

C
bA

R
4
4
1
 3

6
1
9
7

2
3
0
 1

3
.2

4
1
 2

0
0
.0

0
0
 -

1
7
.2

5
5
 1

Ce
Lt

zt
4
4
2

36
2
3
0

2
3
1
 1

3
.2

4
0
 2

0
0
.0

0
0
 -

1
7
.2

5
6
 1

C
b
A
R

4
4
3
 3

6
23

1
2
3
2
 1

3
.2

4
1
 2

0
0
.0

0
0
 -

1
7
.2

5
5

C
3A

R
4
4
4
 3

6
23

2
2
3
3
 1

3
.2

4
0
 2

C
0
.0

0
0
 1

7
.2

5
6

C
3
A
R

4
4
5
 3

6
2
3
3

11
5

7
.3

0
5
 2

0
0
.0

0
0
 -

9
.5

2
0

C
B
A
R

4
4
6
 3

9
11

5
1
1
6
 1

2
.7

8
4
 2

0
8
.7

3
8
 -

1
6
.6

6
0

CB
AR

4
4
7
 3

9
1
1
6

1
1
/ 

1
2
.7

8
3
 2

0
8
.7

3
9
 1

6
.6

6
1

C
B
A
S

4
4
8
 3

9
11

7
1
1
0
 1

2
.7

8
3
 2

0
8
.1

3
9
 -

1
6
.6

6
0

CE
4
1R

4
4
9
 3

9
11

8
1
1
9
 1

0
.9

5
9
 2

0
7
.5

1
1
 -

1
4
.2

8
3

C
8
A
R

4
5
0
 3

9
11

9
1
2
0
 1

0
.9

5
8
 2

0
7
.5

1
1
 -

1
4
.2

8
1

C
B
A
R

4
5
1
 3

9
12

0
12

1
1
0
.9

5
9
 2

0
7
.5

1
2
 -

1
4
.2

8
0

CE
JA

R
4
5
2
 3

5
19

7
2
3
3

8
.3

2
3
 2

0
0
.0

0
0
 -

2
0
.0

9
4

C
B
A
R

4
5
3
 3

5
2
3
8

2
3
9

8
.3

2
4
 2

0
0
.0

0
0
 -

2
0
.0

9
5

C
B
A
R

4
5
4
 3

5
23

9
2
4
0

8
.3

2
3
 2

0
0
.0

0
0
 -

2
3
.0

9
4

C
B
A
R

4
5
5
 3

5
2
4
0

24
1

8
.3

2
3
 2

0
0
.0

0
0
 2

0
.0

9
4

C
B
A
R

4
5
6
 3

5
24

1
1
4
3

4
.5

9
3
 2

0
0
.0

0
0
 -

1
1
.0

8
7

C
B
A
R

4
5
7
 3

8
14

3
1
4
4

8
.0

3
6
 2

0
8
.7

3
3
 -

1
9
.4

0
2

Ct
3A

R
4
5
8
 3

8
14

4
14

5
8
.0

3
6
 2

0
3
.

7
3

9
1
9
.4

0
1

C
B
A
R

4
5
9
 3

8
14

5
1,

46
8
.0

3
7
 2

0
8
.7

3
9
 -

1
9
.4

0
2

C
8
A
R

4
6
0
 3

8
14

6
1
4
7

6
.8

8
8
 2

0
7
.5

1
1
 -

1
6
.6

3
0

C
B
A
R

46
1

38
14

7
14

8
6
.8

8
8
 2

0
1
.5

1
1

1
6
.6

2
9

ce
ti

R
4
6
2
 3

8
14

8
14

9
6
.6

8
9
 2

0
7
.5

1
2

1
6
.6

3
0

C
B
A
R

4
6
3
 3

4
19

7
2
4
6

2
.8

3
9
 2

0
0
.0

6
0
 2

1
.5

6
4

C
r I

A
R

4
6
4
 3

4
2
4
6

2
4
7

2
.8

3
9
 2

0
0
.0

0
0
 -

2
1
.5

6
4

Ct
3A

R
4
6
5

34
2
4
7

2
4
8

2
.3

3
9
 2

0
0
.0

0
0
 -

2
1
.5

.6
4

cB
aR

4
6
6
 3

4
2
4
3

24
9

2
.8

3
9
 2

0
0
.0

0
1
 -

2
1
.5

6
4

C
B
A
R

4
6
7

34
2
4
9

17
1

1
.5

6
6
 2

0
0
.0

C
:0

 -
1
1
.8

0
C
R
A
R

4
6
6

37
1
/1

17
2

2
.7

4
1
 2

0
8
.7

3
8
 -

.2
0
.3

1
1

Cf
3A

c t
4
6
9

37
17

2
17

3
2
.7

4
1
 2

0
8
.7

3
9

2
0
.0

1
0

1 1



PT
EM

B
 R

3
, 

1
9
4
7
5

N
A

ST
RA

N
36

 F
T

 E
L

E
V

A
T

IO
N

 S
T

R
U

C
T

U
R

E
ST

A
T

IC
 A

N
A

L
Y

SI
S 

FO
R

C
E

 I
N

 Y
 D

IR
E

C
T

IO
N

1
<

 D
.L

. 
2
<

 T
E

M
P

 5
 F

/7
2

PA
GE

N
P

U
T

B
U

L
K

D
A

T
A

D
E

C
K

E
C

H
O

1
So

2
•.

.
3

0
6

4
•.

CB
A

R
4
7
0
 3

7
17

3
C8

A
R

4
7
1

 3
7

17
4

C8
A

R
4

7
2

 3
7

17
5

CB
I

R
4
7
3
 3

7
17

6
CB

AR
4
7
4
 4

0
23

C
JA

R
4

7
5

 4
1

25
8

C3
A

R
4

7
6

 4
1

37
CB

AR
4
7
7
 4

1
65

C6
A

R
4
7
8
 4

1
93

CB
AR

4
7

9
 4

1
12

1
CB

A
R

4
3

0
 4

1
14

9
Cd

A
R

4
8

1
 4

1
17

7
CB

AR
4
8
2
 4

0
25

9
CB

A
R
	4
8
3
 
4
0

20
CB

4
R
	4

8
4
 
4
2

26
0

CB
A

R
4

8
5

 4
2

34
CB

AR
4
8
6
 4

2
62

CB
AR

4
8
7
 4

2
90

C8
41

. 1
48

8
42

11
8

C
U

R
4
8
9
 4

2
14

6
C6

A
R

4
9
0
 4

2
17

4
C

A
R

49
1  
4

0
26

1
Cb

A
R

4
9

2
 4

0
17

CB
AR

4
9

3
 4

3
26

2
CB

AR
4

9
4

 4
3

31
CH

AR
4
9
5
 4

3
59

CH
AR

4
9
6
 4

3
87

CB
AR

4
9

7
 4

3
11

5
CR

AR
4

9
8

 4
3

14
3

C3
A

R
4
9
9
 4

3
17

1
C

84
4

5
0

0
 4

0
26

3
CC

U
A

D
2

1
1

16
CQ

U
A

D
2

2
1

30
CC

U
A

C2
3

1
44

C4
U

A
1)

2
4

1
58

CQ
U

A
D

2
5

1
72

CQ
U

4C
2

6
1

86
CC

A
.1

\0
2

7
1

10
0

C
C

U
4u

2
a

1
11

4
CC

U
A

C2
9

1
12

8
C

Q
U

A
02

10
1

14
2

CC
U

A
C2

11
1

15
6

C
Q

U
4D

2
12

1
17

0
C

Q
U

D
2

13
1

13
CQ

UA
DZ

l'
t

1
27

CC
U

2 ■D
2

15
1

41
CC

UA
1)

2
16

1
55

CC
U

A
D

2
17

1
69

C
JU

40
2

Id
1

83
CC

HA
r .)2

19
1

97

5  
0*

6
 A

*
7 

0
.

8  
.6

9
 .
. 
1

0
 •

17
4

2
.7

4
1
 2

0
8
.7

3
9

 -
2

0
.8

1
1

 1
17

5
2
.3

5
0
 2

0
7
.5

1
1

 -
1

7
.8

4
9

 1
17

6
2

.3
4

9
 2

0
7

.5
1
1
 -

1
7
.8

4
9
 1

17
7

2
.3

5
0

 2
0

7
.5

1
2

 -
1

7
.8

4
9

 1
2

5
8

 2
0

0
.0

0
0

 -
2

.7
8
0

0
.0

1
3

7
 -

0
.1

4
1

 2
0

0
.5

8
7

 -
2

8
.1

9
4

 1
6

5
 -

1
4

.5
5

7
 2

0
0

.0
0
0
 -

5
4
.4

6
6
 1

9
3
 -

2
8
.1

9
4
 2

0
0
.0

0
0

 -
4

8
.8

3
3

 1
1
2
1
 -

3
9
.8

7
1
 2

0
0
.0

0
0
 -

3
9
.8

7
1

1
1

4
9

 -
4

8
.8

3
3

 2
0

0
.0

0
0
 -

2
8
.1

9
4
 1

1
7

7
 -

5
4

.4
6

6
 2

0
0

.0
0
0
 -

1
4
.5

5
7
 1

2
5

9
 -

2
8

.1
9

4
 1

9
9

.4
1

3
0
.0

1
19

1
0

.0
2

.7
8

0
 2

0
0

.0
0

0
 1

2
6

0
 2

0
0

.0
0

0
 -

1
0

.5
5

7
0
.0

1
34

0
.0

2
0
0
.2

8
2

 -
2

1
.1

4
5

 1
6
2
 -

1
U

.9
1
7
 2

0
0
.0

0
0

 -
4

0
.8

5
0

 1
9

0
 -

2
1

.1
4

6
 2

0
0

.0
0
0
 -

3
6
.6

2
4
 1

1
1

8
-2

9
.9

0
6

 2
0
0
.0

0
0

 -
2

9
.9

0
4

 1
1

4
6

 -
3

6
.6

2
2

 2
0

0
.0

0
0
 -

2
1
.1

4
6

1
7
4
 -

4
0
.8

5
0
 2

0
0
.0

0
0
 -

1
0
.8

9
9

2
6

1
 -

2
1

.1
4

5
 1

9
9

.7
1
8
 -

0
.0

1
8

18
6

0
.0

1
0
.5

5
7
 2

0
0
.0

0
0

2
6

2
 2

0
0

.0
0

0
 -

2
4

.8
5

0
0

.0
SI

0
.0

2
0
0
.0

0
0
 1

2
.9

2
2

5
9
 -

6
.6

7
2
 2

0
0
.0

0
0

 2
4

.9
6

4
8
7
 -

1
2
.9

2
2
 2

0
0
.0

0
0
 -

2
2
.3

8
1

1
1
5
 -

1
8
.2

7
5
 2

0
0
.0

0
0
 -

1
8
.2

7
5

1
4
3
 -

2
2

.3
6

1
 2

0
0

.0
0
0
 -

1
2
.9

2
2

Il
l 

-2
4

.9
6

4
 2

0
0

.0
0

0
 -

6
.6

7
2

2
6

3
 -

1
2

.9
2

2
 2

0
0

.0
0
0

0
.0

16
5

0
.0

2
4
.8

6
0
 2

0
0
.0

0
0

23
44

51
37

58
65

51
72

79
65

86
93

79
10

0
1 0

7
93

11
4

12
1

10
7

12
8

13
5

12
1

1
4
2

14
9

13
5

15
6

16
3

14
9

17
0

17
7

16
3

19
1

17
7

11
9!

90
76

13
76

o2
8

‘1
4%\

Nt

34
20 34

62
48

10
4

90
11

11
8

10
4



3
6
 F

T
 E

L
E
V
A
T
IO

N
 S

T
R
U

C
T
U

R
E

S
E
P
T

19
75

N
A
S
T
R
A
N

3
/7

2
S
T
A
T
IC

 A
N

A
L
Y
S
IS

 F
O

R
C
E
 I

N
 V

 D
IR

E
C
T
IO

N

I<
 D

.L
. 

2
<

 T
E
M

P
 5

 F

I
N

P
U

T
B

U
L

K
 D

A
T

A
D

E
C

(
E

C
H

O

1
C
O

U
A
D

2
C
Q

U
A
C
2

C
O

U
A
D

d
C
C
U

A
0
2

C
Q

U
A
0
2

C
O

U
A
C
2

C
Q

U
A
C
2

C 
(J

.U
.

2
CU

L,
 A

 C
2

C
C
U

A
L2

C
Q

U
A
V
2

C
C
U

A
L2

C
Q

U
A
D

2
C
O

U
A
D

2
C
Q

U
A
C
2

C
Q

U
A
D

2
C
Q

O
A
D

2
C
C
U

A
C
2

C
Q

U
A
D

2
C
Q

u
A
c2

co
u
A
D

2
CQ

U
A,

02
C
Q

U
A
U

2
C
Q

U
A
D

1
C
Q

u
A
02

C
O

ut
y3

2
C
Q

uA
D

2
C
C
U

A
C
2

C
u
u
A
C
2

C
C
u
A
D

2
C
C
U

A
D

2
C
Q

U
A
D

2
C
C
u
A
C
2

C
LU

4
C
2

C
Q

U
A
D

2
C
Q

U
A
C
2

C
Q

U
A
D

2
C
O

U
4D

2
Ct

aj
JA

C2
C
Q

U
A
0
2

C
Q

U
A
G

2
C
C
U

A
C
2

C
Q

U
A
D

2
C
Q

U
A
D

2
C

Q
U

A
 C

2

C
Q

u
A
C
2

Ct
.,L

iA
 [

2
C
w

U
A
E2

CQ
U

AL
)2

C
C
u
A
0
2

2
3

,b
.

4
4•

5
•,

.
6

..
•

..
8

4 '
.

9_
0
0

1
0

4

2
0

1
11

1
1
2
5

13
2

11
8

21
1

12
5

13
9

1
4
6

1
3
2

22
1

13
9

1
5
3

1
6
0

14
6

2
3

1
1
5
3

16
7

1
7
4

1
6
0

2
4

1
16

7
18

1
1
8
8

1
7
4

2
5

I
10

2
4

31
17

26
1

24
33

4
5

31
2
7

1
38

52
59

4
5

2
8

1
52

()
t)

73
5
9

2
9

1
66

80
87

73
30

1
80

9
4

10
1

87
31

1
94

10
8

1
1
5

10
1

32
1

10
8

12
2

1
2
9

11
5

3
3

1
12

2
1
3
6

1
4
3

1
2
9

3
4

1
13

6
15

0
15

7
14

3
3
5

1
1
5
0

1
6
4

17
1

1
5
7

3
6

1
1
6
4

17
6

1
8
5

17
1

3
7

2
1
9
5

2
0
4

2
0
8

2
0
0

3
8

2
2
0
4

2
1
2

2
1
6

2
0
8

3
9

2
2
1
2

22
1

2
2
5

2
1
6

4
0

1
22

1
2
2
9

2
3
3

2
2
5

41
1

2
2
9

2
3
7

2
4
1

2
3
3

4
2

1
2
3
7

2
4
5

2
4
9

24
1

4
3

1
2
4
5

2
5
3

2
5
7

2
4
9

4
4

1
10

11
18

17
4
5

1
11

12
19

18
4
6

1
12

13
2
0

1
9

4
7

1
13

14
21

2
0

4
8

1
14

15
22

21
4
9

1
15

16
2
3

22
5
0

1
19

2
2
0
2

2
0
6

1
9
7

51
1

2
0
2

2
0
3

2
0
7

2
0
6

5
2

1
2
0
3

2
0
4

2
0
8

2
0
7

53
1

2
0
4

2
0
5

2
0
9

2
0
8

5
4

1
2
0
5

24
31

2
0
9

55
1

24
25

32
31

5
6

1
25

2
6

3
3

32
5
7

1
26

27
3
4

33
5
8

1
27

28
3
5

34
5
9

1
2a

2
9

3
6

35
6
0

1
29

3
0

3
7

36
61

1
38

39
4
6

4
5

6
2

1
39

4
0

4
7

46
6
3

I
4
0

41
4
8

4
7

6
4

1
41

42
4
9

4
8

6
5

1
42

4
3

5
0

4
9

6
6

1
4
3

44
,

51
50

6
7

1
1
9
2

2
1
0

2
1
4

1
9
7

6
8

1
2
1
0

21
1

2
1
5

2
1
4

6
9

1:
21

1
2
1
2

2
1
6

2
1
5



36
 F

T 
E

LE
V

A
TI

O
N

 tT
R

U
C

TU
R

E
S

TA
TI

C
 A

N
A

LY
S

IS
 F

O
R

C
E

 IN
 Y

 D
IR

E
C

TI
O

N

1
‹ 

D
.L

. 
2

‹ 
T

E
M

P
 5

 F

I
N

P
U

T
 B

U
L

K
 D

A
T

S
E

P
T

E
M

B
E

R
t 
1

9
7
5

W
AS

TR
4M

/ 
3
 7

2
PA

G
E

A
D

E
C

?
(

E
C

H
O

0
1 
a

.
2

 0
0

3
 .
.

4
 •

.
5 .-

•0
6

..
•

0
0

8
..

9
..

10
.

CQ
UA

D2
70

/
21

2
21

3
21

7
21

6
cQ

uA
D

2
71

I
2
1
3

5
2

5
9

2
1
7

C
Q

U
A
D

2
72

1
52

53
6
0

59
C
C
U

A
0
2

7
3

1
53

54
61

6
0

C
Q

U
A
D

2
7
4

1
54

55
6
2

61
C
C
U

A
D

2
7
5

1
55

56
6
3

62
C
C
U

A
D

2
7
6

1
56

57
6
4

63
C

f sJ
U

A
D

2
7
7

1
57

58
65

6
4

C
C
u
4
0
2

7
8

1
66

6
7

74
73

C
O

U
1
0
2

7
9

1
67

6
8

75
74

C
Q

U
A
C
2

80
1

6
8

6
9

7
6

75
C
C
U

A
D

2
81

1
6
9

70
7
7

76
C
O

U
A
D

2
82

1
70

71
78

7
7

C
C
U

A
D

2
83

1
71

72
7
9

78
C
C
U

A
U

2
84

1
19

2
21

8
22

2
19

7
C
Q

U
A
D

2
E5

1
2
1
8

2
1
9

2
2
3

2
2
2

C
O

U
A
D

2
8
6

1
2
1
9

2
2
0

2
2
4

2
2
3

C
O

L0
D

2
8
7

1
2
2
0

22
1

2
2
5

2
2
4

C
Q

U
A
c2

88
1

22
1

80
87

2
2
5

C
C
U

A
0
2

89
1

80
81

8
8

87
C
u
U

A
D

2
9
0

1
81

82
8
9

88
C
Q

u
A
t2

91
1

82
8
3

9
0

89
C
Q

u
A
0
2

92
1

83
8
4

91
9
0

C
J
U

A
0

2
93

1
84

85
92

91
CQ

U4
C2

94
1

85
86

9
3

92
C
u
u
4
0
2

95
1

94
9
5

1
0
2

10
1

C
Q

U
A
C
2

9
6

1
95

9
6

1
0
3

10
2

C
Q

uA
D

2
9
7

1
96

9
7

1
0
4

10
3

C
U

t iA
D

2
9
8

1
97

98
1
0
5

10
4

C
Q

u
A
r2

9
9

1
98

9
9

1
0
6

1
0
5

C
Q

U
A
D

2
1
0
0

1
99

1
0
1

1
0
7

10
6

CQ
UA

C2
10

1
1

19
2

22
6

23
0

19
7

C
Q

U
4
0
2

1
0
2

1
2
2
6

22
7

2
3
1

2
3
0

C
Q

U
A
0
2

1
0
3

1
2
2
7

22
8

2
3
2

23
1

C
Q

U
A
0
2

1
0
4

1
2
2
8

2
2
9

2
3
3

2
3
2

C
C
u
4
D

2
1
0
5

I.
2
2
9

10
3

1
1
5

2
3
3

C
Q

U
A
D

2
1
0
6

1
10

6
10

9
11

6
11

5
C
O

U
4C

2
1
0
7

1
10

9
11

0
11

7
1
1
6

C
Q

U
AD

2
10

8
1

11
0

11
1

11
8

11
/

CL
OJ

Au
2

10
9

1
11

1
11

2
11

9
11

8
CQ

UA
C2

11
0

1
11

2
11

3
12

0
1
1
9

C
Q

U
A
0
2

11
1

1
1
1
3

1
1
4

12
1

1
2
0

C
Q

U
A
D

2
1
1
2

1
12

2
12

3
1
3
0

1
2
9

C
G

M
A
C
Z

1
1
3

1
12

3
12

4
13

1
13

0
C
Q

U
A
D

2
1
1
4

1
12

4
12

5
13

2
13

1
CQ

1J
AC

2
11

5
I

12
5

12
6

13
3

13
2

C
O

O
4t

i2
1

lb
1

12
6

12
7

13
4

13
3

tri
t

CQ
uA

C2
11

7
1

12
7

12
9

13
5

13
4

C.1
34,

CQ
UA

D2
ll
d

1
19

2
23

4
23

8
19

7
CQ

UA
C2

11
9

1
23

4
23

5
23

9
23

3



36
 F

T
 E

L
E

V
A

T
IO

N
 S

T
R

U
C

T
U

R
E

S
 P

T 
M

B
E

R
3
, 

19
75

N
A

 I
R

A
N

 5
1

1
3

/7
2

PA
G

E
S

T
A

T
IC

 A
N

A
L

Y
S

IS
 F

O
R

C
E

 I
N

 Y
 O

IR
E

C
T

/O
N

1
<

 O
d
d
..
 2

<
 T

E
M

P
 5

 F

I
N

P
U

T
B

U
L

K
D

A
T

A
D

E
C

K
E

C
H

O

.
1

2
3

4
 
.
.

5
 .

.
6 
.
.

7
 .

.
8

 .
 .

9
 
.
.
 
1

0
 
.

C
Q

U
A

02
1

2
0

1
23

5
2

3
6

2
4

0
2

3
9

CO
UA

D2
12

1
1

23
6

23
7

24
1

24
0

C
Q

U
A

D
2

12
2

1
23

7
13

6
1

4
3

24
1

cQ
uA

e2
12

3
1

13
6

13
7

14
4

14
3

C
Q

U
A

D
2

12
4

1
13

7
1

3
8

14
5

14
4

C
C

U
A

C
2

12
5

1
13

8
13

9
14

6
14

5
C

Q
U

A
D

2
12

6
1

13
9

14
0

14
7

14
6

C
Q

U
A

C
2

12
7

1
14

0
14

1
1

4
8

14
7

C
Q

U
A

C
2

1
2

3
1

14
1

14
2

14
9

14
8

C
U

A
1 J2

12
9

1
15

0
15

1
1

5
8

15
7

C
C

u
A

L
2

13
0

1
15

1
15

2
15

9
15

3
C

Q
uA

C
2

13
1

1
15

2
15

3
1
6
0

15
9

C
Q

U
A

C
2

13
2

1
15

3
15

4
16

1
1

6
0

C
Q

U
A

C
2

13
3

1
15

4
15

5
16

2
16

1
C

Q
U

4D
2

13
4

1
15

5
15

6
1
6
3

16
2

C
Q

04
02

13
5

1
19

2
24

2
2

4
6

19
7

C
C

U
A

C
2

13
6

/
24

2
24

3
2

4
1

2
4

6
C

Q
U

A
D

2
13

7
1

24
3

2
4
4

2
4
8

24
7

C
Q

U
A

C
2

13
8

1
24

4
24

5
2

4
9

24
8

C
uO

A
D

2
1

3
9

1
24

5
16

4
17

1
24

9
C

Q
U

A
l2

14
0

1
16

4
16

5
17

2
17

1
C

LU
A

C
2

14
1

1
16

5
16

6
17

3
17

2
C

Q
U

A
D

2
14

2
1

16
6

16
1

17
4

17
3

C
Q

U
A

D
2

14
3

1
16

7
1

6
8

1
7
5

17
4

C
C

U
A

D
2

14
4

1
16

8
16

9
17

6
17

5
C

Q
uA

D
2

14
5

1
16

9
17

0
1

7
7

17
6

C
C

U
A

V
2

14
6

1
17

8
17

9
18

6
18

5
C

Q
U

4D
2

14
7

1
17

9
18

0
18

7
18

o
C

Q
U

A
C

2
14

8
1

la
o

18
1

18
8.

18
7

C
Q

uA
C

2
14

9
1

18
1

18
2

18
9

18
8

C
C

U
A

D
2

15
0

1
18

2
18

3
19

0
18

9
C
Q

U
A
0
2

1
5
1

1
18

3
10

4
19

1
1
9
0

C
C
U

A
C
2

15
2

1
19

3
1
9
4

2
0
3

2
0
2

C
Q

U
4
0
2

1
5
3

1
1
9
4

1
9
5

2
0
4

20
3

C
Q

U
A
C
2

1
5
4

1
19

5
1
9
6

2
0
5

2
0
4

C
O

LA
U

2
1
5
5

1
19

6
10

2
4

2
0
5

C
U

U
4
0
2

1
5
o

1
10

11
25

24
C

C
O

A
02

15
7

I
11

12
2

6
25

C
u
u
A
D

2
1
5
8

1
12

13
2
7

26
C
LW

A
C
2

1
5
9

1
13

14
2
8

2
7

C
Q

U
A
02

1
6
0

1
14

15
2
9

28
C
Q

U
D

2
16

1
1

15
16

3
0

2
9

C
O

U
4
C
2

1
6
2

1
24

25
3
9

38
C
Q

U
A
D

2
1
6
3

1
25

2o
4
0

39
C
O

U
A
C
2

16
4

1
26

27
41

4
0

C
C
U

A
C
2

1
6
5

1
27

28
42

41
C
Q

U
A
U

2
1
0
6

1
28

2-
1

43
42

C
eu

4L
2

16
7

1
29

30
4

4
43

C
C

U
A

C
2

1
68

1
33

39
53

52
C

Q
uA

P2
16

9
1

39
4
0

54
53



SE
PT

EM
BE

R
3
, 

1
9
7
5

N
A

S
TR

 A
N

 5
/1

3
/7

2
PA

G
E

10
S

TA
TI

C
 A

N
A

LY
S

IS
 F

O
R

C
E

 IN
 V

 D
IR

E
C

TI
O

N

D
.L

. 
2

<
 T

E
P

P
 5

 F

N
P

U
T

B
U

L
K

 D
A

T
A

D
E

C
K

E
C

H
O

i  
ii

.
2

3 
• 

•
4

 •
.

5
 •

•
6 
•
.

7
 •

•
8

 .
.

9
 .

.
1
0
 .

CQ
UA

D2
17

0
1

40
41

55
54

CQ
UA

02
17

1
1

41
42

56
55

CQ
UA

D2
17

2
1

42
43

57
56

CQ
UA

02
17

3
1

43
44

58
57

CC
UA

D2
17

4
1

52
53

67
66

CC
UA

 D
2

17
5

1
53

54
68

67
C

Q
U

AD
2

17
6

1
54

55
69

68
CO

ut
A 

D
2

17
7

1
55

56
70

69
C g '.․ ) ti A

 02
17

8
/

56
57

71
70

C
Q

uA
 D

2
17

9
1

57
56

72
71

CQ
UA

 C
2

18
0

1
66

67
81

80
C

LW
AD

2
18

1
1

67
68

82
81

C
C

IJ
A

02
18

2
1

68
69

83
82

CQ
UA

 02
11

33
1

69
70

84
83

CQ
UA

 C
2

18
4

1
70

71
85

84
C

C
U

A0
2

18
5

1
71

72
86

85
CQ

UA
 D

2
18

6
1

80
81

95
94

C
Q

U
A 

02
18

7
1

81
82

96
95

CC
UA

 1
)2

18
8

1
82

83
97

96
C

C
O

AD
2

18
9

1
83

84
98

97
C(

Z1
3 

4r
2

19
0

1
84

85
99

98
C

L,
04

02
19

1
1

85
86

10
0

99
C.

)
9. 32

19
2

1.
94

95
10

9
10

8
C

IJ
A

02
19

3
1

95
96

11
0

10
9

C
1

1
“)

2
19

4
1

96
97

11
1

11
0

CO
UA

 D
2

19
5

1
97

98
11

2
11

1
CC

ua
 D

2
19

6
1

98
99

11
3

11
2

C
Q

U
AD

2
19

7
1

99
10

0
11

4
11

3
CQ

UA
 C

2
19

8
1

10
3

10
9

12
3

12
2

C
Q

U
AD

2
19

9
1

10
9

11
0

12
4

12
3

CQ
UA

 C
2

20
0

1
11

0
11

1
12

5
12

4
C

Q
uA

u2
20

1
1.

11
1

11
2

12
6

12
5

C
Q

U
AD

2
20

2
1

11
2

11
3

12
7

12
6

C
Q

U
A

L2
20

3
1

11
3

11
4

12
8

12
7

C
C

U
AD

2
20

4
1

12
2

12
3

13
7

13
6

C
Q

U
AD

2
20

5
1

12
3

12
4

13
8

13
7

C
O

ti 
AC

2
20

6
1

12
4

12
5

13
9

13
5

C
Q

U
AD

2
20

7
1

12
5

12
6

14
0

13
9

C
C

U
t, 

D
2

20
8

1
12

6
12

7
14

1
14

0
C

C
ci

 A
32

20
9

1
12

7
12

3
14

2
14

1
C

Q
uA

02
21

0
1

13
6

13
7

15
1

15
0

C
Q

u4
C

2
21

1
1

13
7

13
8

15
2

15
1

C
Lu

t1
32

21
2

1
13

8
13

9
15

3
15

2
C

Q
U

40
2

21
3

1
13

9
14

0
15

4
15

3
C

C
U

 A
02

21
4

1
14

0
14

1
15

5
15

4
CC

UA
 U

2
21

5
1

14
1

14
2

15
6

15
5

C
O

tIA
 C

2
21

6
1

15
0

15
1

16
5

16
.4

C
fJ

ti 
AD

Z
21

7
1.

15
1

15
2

16
6

16
5

CL
IL

IA
D2

21
8

1
15

2
15

3
16

7
16

6
C

0U
P,

D
2

21
9

1
15

3
15

4
16

8
15

7



36
 F

T 
E

LE
V

A
TI

O
N

 S
TR

U
C

TU
R

E
S 

PT
EM

SE
3
, 

1
9

7
5

N
A

S
T

 A
N

 5
1

PA
G

E
11

S
TA

TI
C

 A
N

A
LY

S
IS

 F
O

R
C

E
 IN

 Y
 D

IR
E

C
TI

O
N

1
<

 C
•l

• 
2
<

 T
E
M

P
 5

 F

N
P

U
T

B
U

L
K

 D
A

T
 A

 D
E

C
K

E
C

H
O

1
2

3
4
 •

•
5 
•
•

6
 .

.
7
 •

•
8

 .
.

9
 •

•
 1

0
 •

CO
UA

D2
22

0
1

15
4

15
5

16
9

16
8

CC
UA

C2
22

1
1

1
5
5

15
6

1
7
0

1
6
9

C
Q

U
A 

C
2

2
2
2

1
2
4
2

2
4
3

2
5
1

2
5
0

C
Q

U
AC

,2
2
2
3

1.
2
4
3

2
4
4

2
5
2

25
1

C
Q

U
A

1 J2
2
2
4

1
2
4
4

2
4
5

2
5
3

2
5
2

C
Q

U
A
D

2
2
2
5

1
2
4
5

16
4

1
7
8

2
5
3

CO
U

A 
D

2
2
2
6

1
16

4
1
6
5

1
7
9

1
7
8

C
C
U

A
0
2

2
2
1

1
16

5
16

6
1
8
0

17
9

C
r .) U

A
D

2
2
2
8

1
16

6
16

7
18

1
1
6
0

CC
AJ

AC
2

2
2
9

1
1
6
7

16
8

1
8
2

18
1

CQ
U

A 
D

2
2
3
0

1
16

8
16

9
18

3
18

2
C
Q

U
A
0
2

2
3
1

1
1
6
9

1
7
0

1
8
4

18
3

C
C
uA

t)
2

2
3
2

/
2
0
2

2
u
3

2
1
1

2
1
0

C
C
U

A
D

2
2
3
3

1
2
0
3

2
0
4

2
1
2

21
1

C
O

LI
AD

2
2
3
4

1
2
0
4

2
0
5

2
1
3

2
1
2

C
C
U

A
C
2

2
3
5

1
2
1
0

21
1

2
1
9

2
1
8

C
, Ju

4
D

2
2
3
6

1
21

1
2
1
2

2
2
0

2
1
9

C
C
U

A
C
2

2
3
7

1
2

1
2

2
1
3

2
2
1

2
2
0

t.„
Q

u
4
C
2

2
3
8

1
2
1
8

2
1
9

2
2
7

2
2
6

C
O

U
t 

D
2

2
3
9

1
2
1
9

2
2
0

2
2
8

2
2
7

C
C
u
A
D

2
21

+0
1

2
2
0

22
1

2
2
9

2
2
8

C
Q

u
A
D

2
2
4
1

1
2
2
6

2
2
7

2
3
5

2
3
4

C
C
U

A
C
2

2
4
2

1.
2
2
7

2
2
3

2
3
6

2
3
5

C
U

 D
2

2
4
3

1
2
2
8

2
2
9

2
3
7

2
3
6

C
O

tM
D

2
2
4
4

1
2
3
4

2
3
5

2
4
3

2
4
2

C
C
U

A
C
2

2
4
5

1
2
3
5

2
3
6

2
4
4

2
4
3

C
Q

U
A
D

2
2
4
0

1
2
3
6

2
3
7

2
4
5

2
4
4

C
Q

U
4
U

2
2
4
7

2
24

2
1
2

4
5

28
C
C
U

A
D

2
2
4
8

3
2
7
1

2
7
2

2
7
4

2
7
3

C
C
U

A
D

2
2
4
9

3
2
6
9

2
6
7

2
6
8

2
7
0

C
rk

 I
 A

2
3
0
4

2
0

2
2
5

87
10

1
CT

R 
1 

A2
3
0
5

2
0

2
2
5

10
1

2
3
3

C 
TR

 I
 A

2
3
0
6

2
0

2
3
3

10
1

1
1
5

CT
R 

I 
4.

'2
3
0
7

20
2
3
3

11
5

1
2
9

C
IP

 I
 A

2
3
0
8

20
2
3
3

12
9

2
4
1

C
TP

 1
4
2

3
0
9

2
0

2
4
1

12
9

1
4
3

C
TP

.1
42

3
1
0

20
2
4
1

14
3

1
5
7

C
T
R
1
A
2

3
1
1

2
0

24
1

15
7

2
4
9

C
T
R
1
A
2

3
1
2

2
0

2
4
9

1
5
7

17
1

G
IP

' 
A
2

3
1
3

3
0

2
7
1

2
7

2
2
6
9

C
T
P
 I

A
2

3
1
4

30
2
6
9

2
7
0

2
7
2

G
IP

 I
 A

2
3
2
0

10
1
9
2

19
3

2
0
2

C 
TR

 I
 A

2
32

1
10

19
2

2
0
2

2
1
0

C
TR

 I
A
2

3
2
2

10
1
9
2

2
1
0

2
1
8

cT
- k 

1 
A2

3
2
3

10
19

2
2
1
8

2
2
6

C 
TP

.I
 A

2
3
2
4

10
19

2
2
2
6

2
3
4

C
IP

 I
A
2

3
2
5

10
19

2
2
3
4

2
4
2

C
TP

 I
 A

2
3
2
6

10
19

2
2
4
2

2
5
0

CI
F<

 I
 A

2
3
2
7

1
0

2
0
5

24
3
8

C
T!

.  I
 A

2
3
2
8

10
2
0
5

33
2
1
3



36
 F

T
 E

LE
V
A
T
IO

N
 S

T
R
U

C
T
U

R
E

SE
PT

EM
BE

R
3
' 
1
9
7
5

N
AS

TR
A

1
3
/7

2
PA

G
E

12
S
T
A
T
IC

 A
N

A
LY

S
IS

 F
C
R
C
E
 I

N
 r
 
D

IR
EC

T/
O

N

l<
 0

.1
. 
2
<

 T
E
M

P
 5

 F

N
 P
 
7

B
U

L
K

 D
A

T
A

D
E

C
K

e  
H

6
1  
0
*

2 
*6

3 
.
.

4
 .
.

5
60

6
•6

7
 

6
6

8
 6

6
9
 •

.
1
0
 •

C
T
R
IA

2
32

9
10

21
3

38
52

C
TR

IA
2

33
0

10
21

3
52

66
CT

P A
A
2

33
1

10
21

3
6
6

22
1

CT
R
1A

2
33

2
10

2
2
1

6
6

80
C
T
P
IA

2
33

3
10

2
2
1

80
9
4

C
T
R
1
A
2

33
4

10
2
2
1

94
2
2
9

C
T
R
1
4
2

3
3
5

10
2
2
9

9
4

1
0
8

C
IR

1
4
2

3
3
6

10
2
2
9

10
3

1
2
2

C
T
P
I4

2
3
3
7

10
2
2
9

12
2

2
3
7

C
fl
IA

2
3
3
8

10
2
3
7

12
2

1
3
6

C
T
P
IA

2
3
3
9

10
2
3
7

13
6

1
5
0

C
T
IA

2
3
4
0

10
2
3
7

15
0

2
4
5

P 
"r

FO
R
C
E.,

.2
3
4
1

10
2
4
5

15
3

1
6
4

r, '
1 

10
0

8
.5

9
0
0
.0

-1
.0

0
.0

FC
P
C
E

1
11

0
8
.4

3
9
0
.0

-1
.0

0
.0

FO
RC

E
1

12
0

9
.5

1
4
0
.0

-1
.0

0
.0

FO
RC

E
I

13
0

8
2
.5

4
1
0
.0

-1
.0

0
.0

FO
R
C
E

1
14

0
10

.0
2.

30
.0

-1
.0

0
.0

F0
k
C
E

1
15

0
1
0
.8

3
5
0
.0

-1
.0

0
.0

FO
kC

E
1

7
.5

9
0
0
.0

16
0

-1
.0

0
.0

FO
R
C
E

1
17

0
3
.3

7
3
0
.0

-1
.0

0
.0

FO
i-

,C
E

1
18

o
2
.3

4
3
0
.0

-1
.0

0
.0

FO
kC

E
1

19
0

2
,3

5
0
0
0
0

-1
.0

0
.0

FO
c -C

1
20

0
9
.6

7
5
0
.0

-1
.0

0
.0

FC
R
C
E

1
21

0
2
.0

3
2
0
.0

-1
.0

0
.0

FO
R
C
E

/
22

0
2
.0

3
3
0
.0

-1
.0

0
.0

FO
R
C
E

1
23

0
2
.9

9
2
0
.0

-1
.0

0
.0

FO
R
C
E

1
24

0
4
7
.0

7
7
0
.0

-1
.0

0
.0

FC
Q

C
E

1
25

o
2
2
.3

4
4
0
.0

-1
.0

0
.0

FO
R
C
E

1
26

0
2
2
.6

3
6
0
.0

-1
.0

0
.0

FO
P
C
E

1
2
7

0
2
5
.9

9
3
0
.0

-1
.0

0
.0

FO
R
C
E

1
2
8

0
3
6
.9

4
7
0
.0

-1
.0

0
.0

FO
R
C
E

1
29

o
2
1
.4

0
9
0
.0

-1
.0

0
.0

F
O

C
E

1
3
0

o
1
4
.8

3
2
0
.0

-1
.0

0
.0

FO
R
C
E

1
31

0
5
7
.1

2
d
0
.0

-1
.0

0
.0

F
M

.
C

P
1

32
o

1
6
.6

3
9
0
.0

-1
.0

0
.0

FO
C,

CE
1

33
0

1
4
.9

9
7
0
.0

-1
.0

0
.0

FO
RC

E
1

34
o

23
.1

96
0.

0
-1

.0
0.

0
Fp

R
cE

1
35

0
1
0
.4

2
2
0
.0

-1
.0

0
.0

FO
RC

E
1

36
0

9
.5

6
6
0
.0

-1
.0

0
.0

FO
RC

E
1

37
o

10
.8

42
0.

0
-.

1.
0

0
.0

FO
RC

E
1

38
0

1
7

.3
9

5
0

.0
-1

.0
0
.0

FO
kC

E
1

39
0

1
4

.5
3

4
0

.0
-1

.0
0
.0

FO
P ‘C

E
1

40
0

1
6
.6

7
5
0
.0

-1
,0

0
"

N
FO

RC
E

1
41

0
2
1
.9

2
.0

.0
-1

.0
0
.0

FO
RC

E
1

42
o

1
7

.9
9

3
0

.0
-1

.0
0
.0

FO
PC

E
1

43
0

1
9

.5
9

6
0

.0
-1

.0
0
.0

FO
PC

E
1

44
o

14
.1

41
0.

0
-1

.0
0.

0
,V

1
F0

kC
E

1
45

a
2
1
.6

6
5
0
.0

-1
.0

0
.0

1...X
.111

F(
1-

C
E

1
46

0
2.

34
30

.o
-1

.0
()

so



36
 F

T
 E

L
FV

A
T

IC
N

 S
T

R
U

C
T

U
R

E
SE

PT
EM

B
ER

3
, 
1
9
7
5

N
A

S
T

R
A

N
 5

/1
31

72
PA

G
E

13
ST

A
T

IC
 A

N
A

L
Y

SI
S 

FO
R

C
E

 I
N

 Y
 D

IR
E

C
T

IO
N

1
<

 C
.L

. 
2
‹ 

T
E

P
P

 5
 F

N
P

U
T

B
U

L
K

D
A

T
A

D
E

C
K

E
C

H
O

.
I.

..
2

..
3

0
0

4
 .
.

5
411

0
6

..
7

..
8

..
9_

••
10

•
F

O
R

CE
1

47
0

2
.3

5
0

0
.0

-1
.0

0
.0

FO
RC

E
1

48
0

6
.6

4
3

0
.0

-1
.0

0
.0

FO
RC

E
1

49
0

2
.0

2
7
0
.0

-1
.0

0
.0

F
O

q
CE

1
50

0
2
.0

3
3
0
.0

-1
.0

0
.0

FO
RC

E
1

51
0

4
.9

6
0

0
.0

-1
.0

0
.0

FO
P.

CE
1

52
o

2
4
.7

6
0
0
.0

-1
.0

0
.0

FO
RC

E
1

53
o

2
2
.3

4
6
0
.0

-1
.0

0
.0

FO
PC

F
1

54
0

2
2
.6

4
0
0
.0

-1
.0

0
.0

FO
F. CE

1
55

0
2

5
.9

9
2

0
.0

-1
.0

0
.0

FO
R

CE
1

56
0

2
0

.6
5

‘)
0

.0
-1

.0
0

.0
FO

RC
E

1
57

0
21

.3
91

10
.0

-1
.0

0
.0

Fj
t,C

E
1

58
0

1
4
.8

2
7
0
.0

-1
.0

0
.0

F
O

P
CE

1
59

0
3
5
.3

3
6
0
.0

-1
.0

0
.0

FO
PC

E
1

60
o

1
9

.0
7

1
0

.0
-1

.0
0

.0
F0

4C
E

1
61

0
1

7
.2

2
9

0
.0

-1
.0

0
.0

FO
PC

E
1

62
0

2
7
.3

6
2
0
.0

-1
.0

0
.0

FO
C

E
1

63
0

1
2
.3

,5
u
.0

-1
.0

0
.0

FO
RC

E
1

64
0

1
1

.4
7

)0
.0

-1
.0

0
.0

FC
PC

E
1

65
0

1
2

.5
7

o
0

.0
-1

.0
0

.0
FO

RC
E

I
66

o
1

6
.0

0
7

0
.0

-1
.0

0
.0

FC
PC

E
1

67
o

1
4
.5

3
5
0
.0

-1
.0

0
.0

FO
;C

E
1

68
o

1
6

.6
7

7
0

.0
-1

.0
0
.0

FO
RC

E
1

69
o

2
1
.9

2
6
0
.0

-1
.0

0
.0

FC
1, ,C

E
1

70
0

1
7

.9
9

6
0

.0
-1

.0
0

.0
FO

RC
E

1
71

0
1
9
.5

9
0
.0

1.
0

0
.0

PC
RC

E
1

72
0

1
4

.1
4

1
0

.0
-1

.0
0
.0

F
O

C
E

1
73

o
5
.5

8
5
J.

0
-1

.0
0
.0

FO
R

CE
1

74
0

2
.3

4
3
0
.0

-1
.0

0
.0

FO
kC

E
1

75
o

2
.3

5
0
0
.0

-1
.0

0
.0

FC
.P

,C
E

/
76

o
6

.6
4

4
0

.0
-1

.0
0
.0

FO
Q

CE
1

77
0

2
.0

2
1
0
.0

-1
.0

0
.0

FC
i,C

E
1

78
0

2
.0

3
3
0
.0

-1
.0

0
.0

FO
RC

E
1

19
0

4
.9

6
1

0
.0

-1
.0

0
.0

FO
RC

E
1

80
0

2
0
.7

5
5
0
.0

-1
.0

0
.0

FO
PC

E
1

a
l

0
2
2
.3

4
1
0
.0

-1
.0

0
.0

F0
7 ).C

E
1

82
0

2
2
.6

4
0
0
.0

-1
.0

0
.0

FO
RC

E
1

83
0

2
5
.9

9
2
0
.0

-1
.0

0
.0

FC
RC

E
1

84
0

2
0
.6

5
9
0
.0

-1
.0

0
.0

Fn
kC

F
	1

85
0

2
1
.4

0
3
0
.0

-1
.0

0
.0

F
ti

i,- C
E

1
t3

6
0

1
4

.8
.2

7
0

.0
-1

.0
0

.0
FO

RC
E

1
87

0
3

8
.6

J0
.0

-1
.0

0
.0

F
()

CE
1

83
0

2
1
.5

2
9
0
.0

-1
.0

0
.0

FO
RC

E
1

39
0

2
1
.6

6
7
0
.0

-1
.0

0
.0

FO
RC

E
1

90
0

3
1
.5

0
3
0
.0

-1
.0

0
.0

FC
IC

E
1

91
0

1
6
.1

5
6
0
.0

1
.0

0
.0

FC
PC

E
1

92
0

1
5

.3
J2

0
.0

-1
.0

0
.0

Ft
- 0-

CE
1

93
0

1
4

.4
8

3
0

.0
-1

.0
0

.0
FO

RC
E-

1
94

0
1
4
.7

1
4
0
.0

-1
.0

0
.0

FO
kC

E
I

95
0

1
4
.5

3
7
U

.0
-1

.0
0

.0
FO

RC
E

1
96

0
1

6
.6

7
9

0
.0

-1
.0

0
.0



3
6
 F

T
 E

LE
V
A
T
IO

N
 S

T
R
V
C
T
U

R
E

$
E
P
T
E
M

E
R

19
75

N
A
 I

R
A
N

1
PA

G
E

14
S
T
A
T
IC

 A
N

A
LY

S
IS

 F
C
R
C
E
 I

N
 V

 D
IR

E
C
T
IO

N

1
<

 0
.1

. 
2
<

 T
E
M

P
 5

 F

I
N

P
U

T
B
U

L
K
 
D

A
T
A

D
E
C
K

E
C
H

O

I
•

3
 .

.
4
 .

•
5  

a
s

6
41

7
 .

.
8
 .

•
9
 •

•
 1

0
 •

FO
R
C
E

97
1

97
0

2
1
.9

2
8
0
.0

-1
.0

0
.0

FO
R
C
E

1
98

0
1
7
.9

9
7
0
.0

-1
.0

0
.0

FO
R
C
E

1
9
9

0
1
9
.6

0
0
0
.0

-1
.0

0
.0

FO
R
C
E

1
1
0
0

0
1
4
.1

4
3
0
.0

-1
.0

0
.0

FO
P
.0

E
/

10
1

0
2
1
.4

7
3
0
.0

-1
.0

0
.0

FO
4
C
E

1
10

2
0

2
.3

4
1
0
.0

-1
.0

0
.0

F
C
C
E

1
10

3
0

2
.3

5
1
0
.0

-1
.0

0
.0

FO
R
C
E

1
10

4
0

6
.6

4
5
0
.0

-1
.0

0
.0

FO
R
C
E

1
1
0
5

0
2
.0

2
1
0
.0

-1
.0

0
.0

FO
R
C
E

1
10

6
0

2
.0

3
3
0
.0

-1
.0

0
.0

FO
R
C
E

1
1
0
7

0
4
.9

u
1
0
.0

-1
.0

0
.0

FO
kC

E
1

10
8

0
2
0
.7

5
0
.0

-1
.0

0
.0

FO
R
C
E

J.
10

9
0

2
2
.3

4
8
0
.0

-1
.0

0
.0

FL
I

C
E

1
1
1
0

0
2
2
.6

3
)0

.0
-1

.0
0
.0

FC
k
C
E

1
11

1
0

2
5
.9

9
2
0
.0

-1
.0

0
.0

FO
kC

E
1

11
2

0
2
0
.6

5
9
0
.0

-1
.0

0
.0

FO
P
C
E

1
11

3
0

2
1
.4

0
0
0
.0

-1
.0

0
.0

FO
R
C
E

1
11

4
0

1
4
.8

2
1
0
.0

-1
.0

0
.0

FO
K
C
E

1
1
1
5

0
4
2
.7

t)
1
0
.0

-1
.0

0
.0

FC
k
C
E

1
1
1
6

0
2
3
.5

2
9
0
.0

-1
.0

0
.0

FO
R
C
E

1
1
1
7

0
2
1
.4

)8
/0

.0
-1

.0
0
.0

FO
R
C
E

1
11

6
0

3
1
.5

0
3
0
.0

-1
.0

0
.0

FO
R
C
E

1
1
1
9

0
1
6
.1

5
9
0
.0

-1
.0

0
.0

FO
R
C
E

1
12

0
0

1
5
.3

0
2
0
.0

1
.0

0
.0

FO
K
C
E

1
12

1
0

1
4
.4

8
3
0
.0

1
.0

0
.0

F
O

C
E

1
12

2
0

1
4
.7

1
4
0
.0

-1
.0

0
.0

FC
R
C
E

1
12

3
0

1
4
.5

3
6
0
.0

-1
.0

0
.0

FU
P
C
E

1
12

4
0

1
6
.6

7
7
0
.0

-1
.0

0
.0

FO
P .

C
E

1
1
2
5

0
2
1
.9

2
6
0
.0

-1
.0

0
.0

FO
kC

E
1

12
6

0
1
7
.9

9
.0

0
.0

-1
.0

0
.0

F0
g
0
E

1
12

7
0

1
9
.5

9
9
0
.0

1
.0

0
.0

FO
K
C
E

1
12

8
0

1
4
.1

4
3
0
.0

-1
.0

0
.0

FO
kC

E
1

12
9

0
2
1
.4

7
3
0
.0

1
0
0

0
.0

FO
R
C
E

1
13

0
0

2
.3

4
3
0
.0

-1
.0

0
.0

FO
K
C
E

1
13

1
0

2
.3

5
0
0
.0

-1
.0

0
.0

FO
R
C
E

1
13

2
0

6
.6

4
4
0
.0

-1
.0

0
.0

FO
R
C
E

1
13

3
0

2
.0

2
7
0
.0

-1
.0

0
.0

FO
P
C
E

1
13

4
0

2
.0

3
3
0
.0

-1
.0

0
.0

FO
FC

E
1

1
3
5

0
4
.9

(1
1
0
.0

-1
.0

0
.0

FO
R
C
E

1
13

6
0

2
3
4
.3

0
4
0
.0

-1
.0

0
.0

FO
R
C
E

1
13

7
0

2
2
.3

4
3
0
.0

-1
.0

0
.0

FO
I,

C
E

1
13

6
0

2
2
.6

4
0
0
.0

1
.0

0
.0

FO
R
C
E

1
13

9
0

2
5
.9

9
3
0
.0

1
.0

0
.0

FO
T,

C
E

1
14

0
0

2
0
.6

5
9
0
.0

-1
.0

0
.0

F(
Jf

4
C
E

1
14

1
0

2
1
.3

9
.3

0
.0

-1
.0

0
.0

FO
R
C
E

1
14

2
0

1
4
.8

2
7
0
.0

1
.0

0
.0

FO
R
C
E

1
14

3
0

7t
3.

4
5
0
.0

-1
.0

0
.0

FO
R
C
E

1
14

4
0

1
9
.0

7
1
0
.0

-1
.0

0
.0

FU
R
C
E

1
14

5
0

1
7
.2

2
)0

.0
-1

.0
0
.0

F
M

,C
E

1
16

5
0

2
7
.3

o
0
.0

-1
.0

0
.0



36
 F

T 
E

LE
V

A
TI

O
N

 S
TR

U
C

TU
R

E
SE

PT
EM

BE
R

3
, 

1
9

7
5

N
A

S
T

R
A

N
 5

/1
3

/7
2 	P

A
G

E
15

S
T

A
T

IC
 A

N
A

LY
S

IS
 F

O
R

C
E

 IN
 Y

 D
IR

EC
T/

O
N

I<
 D

.L
. 

2
<

 T
E

M
P

 5
 F

I
N

P
U

T
B

U
L

K
 D

A
T

A
D

E
C

K
E

C
H

O

0
I

..
2

..
3 
.
.

4
 .

.
5

 .
.

6
..

7  
.
.

8 
•
 •

9
 •

..
 1

0
 .

FO
RC

E
I

14
7

0
5
1

.0
2

9
0
.0

-1
.0

0
.0

FC
RC

E
1

14
8

0
11

.4
79

0.
0

-1
.0

0
.0

FO
PC

E
/

14
9

0
12

.5
76

0.
0

-1
.0

0
.0

FO
PC

E
1

15
0

0
14

.7
11

0.
0

-1
.0

0
.0

FO
C-

GE
1

15
1

0
1
4
.5

3
3
0
.0

-1
.0

0
.0

FO
FC

E
1

15
2

0
1
6
.6

7
4
0
.0

-1
.0

0
.0

FO
PC

E
I

15
3

0
2
1
.9

2
3
0
.0

-1
.0

0
.0

F0
t4

C
E

1
1
5
4

0
1
7
.9

9
4
0
.0

-1
.0

0
.0

FO
-'

C
E

1
15

5
0

1
9
.5

9
7
0
.0

-1
.0

0
.0

F
O

k
C
E

1
15

6
0

1
4
.1

4
1
0
.0

-1
.0

0
.0

FO
P
C
E

1
15

7
0

2
1
.4

6
7
0
.0

-1
.0

0
.0

F
0

k
C
E

I
15

8
0

2
.3

4
3
0
.0

-1
.0

0
.0

FO
.c..
C
E

1
1
5
9

0
2
.3

5
1
0
.0

-1
.0

0
.0

F0
k
C
E

I
1
6
0

0
6
.0

4
4
0
.0

-1
.0

0
.0

FO
R
C
E

I
16

1
0

2
.0

2
0
.0

-1
.0

0
.0

FO
kC

E
1

16
2

0
2
.0

3
3
0
.0

-1
.0

0
.0

FO
•4
C
E

1
16

3
0

4
.9

6
0
0
.0

-1
.0

0
.0

FO
P
C
E

1
16

4
0

2
1
.1

3
1
0
.0

-1
.0

0
.0

F
O

C
E

1
16

5
0

2
2
.3

3
9
0
.0

-1
.0

0
.0

FO
kC

E
I

16
6

0
2
2
.6

3
1
0
.0

-1
.0

0
.0

FO
R
C
E

I
1
6
7

0
2
5
.9

o
7
0
.0

-1
.0

0
.0

FO
R
C
E

1
16

8
0

2
0
.6

5
'9

0
.0

-1
.0

0
.0

FO
R
C
E

1
16

9
0

2
1
.4

0
3
0
.0

-1
.0

0
.0

FO
R
C
E

1
1
7
0

0
1
4
.8

2
7
0
.0

-1
.0

0
.0

FO
R
C
E

I
17

1
0

3
0
.9

8
7
0
.0

-1
.0

0
.0

FO
Q
C
E

1
17

2
0

1
6
.8

3
4
0
.0

-1
0
0

0
.0

F
O

C
E

1
17

3
0

1
4
*
9
9
3
0
*
0

-1
.0

0
.0

FO
kC

E
1

17
4

0
2
3
.1

9
5
0
.0

-1
.0

0
.0

FO
r;

C
E

I
17

5
0

1
0
.4

2
6
0
.0

-1
.0

0
.0

FO
P
C
E

1
17

6
0

9
.5

°4
.0

.0
-1

.0
0
.0

F0
k
C
E

1
1
7
7

0
1
0
.8

4
3
0
.0

-1
.0

0
.0

FO
R
C
E

1
1
7
8

0
7
.4

9
6
0
.0

-1
.0

0
*
0

FC
P
C
E

1
17

9
0

8
.4

3
9
0
.0

*
-1

.0
0
.0

FO
R
C
E

I
1
8
0

°
9
*
5
1
3
0
.0

-1
.0

0
.0

FO
R
C
E

1
18

1
0

1
1
0
.4

0
4
0
.0

-1
.0

0
.0

FO
R
C
E

1
18

2
0

1
0
.0

1
3
0
.0

-1
.0

0
.0

FO
R
C
E

1
18

3
0

1
0
.8

1
0
0
.0

-1
.0

0
.0

FO
kC

E
1

16
4

0
7
.5

8
1
0
.0

-1
.0

0
.0

FO
R
C
E

1
1d

5
0

3
.3

7
3
0
.0

-1
.0

0
.0

FO
R
C
E

1
18

6
0

2
.3

4
3
0
.3

-1
.0

0
.0

FO
R
C
E

1
18

T
0

2
.3

5
C
0
.0

-1
.0

0
.0

F
O

C
E

1
18

8
0

4
.4

1
6
0
.0

-1
.0

0
.0

FO
R
C
E

1
18

9
0

2.
02

70
.0

-1
.0

0
.0

FC
R
C
E

I
H

O
0

2
.0

3
3
0
.0

-1
.0

0
.0

Ft
if
,C

E
1

19
1

0
2
.9

6
1
0
.0

-1
.0

0
.0

F0
i,

C
E

1
19

2
0

8
1
.2

8
0
.0

-1
.0

0
.0

FO
:C

E
1

19
3

0
0
.7

8
3
0
.0

-1
.0

0
.0

FO
PC

E
1

19
4

0
1
.4

5
5
0
.0

-1
.0

0
.0

FO
r-

C
E

1
19

5
0

5
.9

7
4
0
.0

-1
.0

•
.0

F
O

R
E

I
15

6
0

4
.1

3
0
.0

-1
*
0

0
.0



36
 F

T 
E

LE
V

A
TI

O
N

 S
TR

U
C

TU
R

E
SE

PT
EM

BE
R

3
, 
1

9
7
5

NA
ST

RA
N

/1
3
/7

2
PA

GE
16

S
TA

TI
C

 A
N

A
LY

S
IS

 F
O

R
C

E
 IN

 Y
 D

IR
E

C
TI

O
N

1
<

 O
.L

. 
2

‹ 
T

E
M

P
 5

 F

I
N

P
U

T
B

U
L

K
D

A
T

A
D

E
C

K
E

C
H

O

.
I

••
2
 •

.
3
 .
.

4
 •

 •
5 
.
.

6
 .

.
7
 .

.
8

 4
..

9
 •

•
10

•
FO

RC
E

1
19

7
0

15
1.

89
40

.0
-1

.0
0

.0
FO

RC
E

1
20

0
0

13
9.

67
10

.0
-1

.0
0
.0

FO
RC

E
1

20
2

0
10

.4
15

0.
0

-1
.0

0
.0

FO
R
C
E

1
2
0
3

0
12

.7
39

0.
0

-1
.0

0
.0

FO
R
C
E

1
2
0
4

0
2
8
.5

0
1
0
.0

-1
.0

0
.0

FO
R
C
E

1
2
0
5

0
2
4
.5

0
3
0
• 

0
-1

.0
0
.0

FO
PC

E
1

2
0
6

0
1
1
.7

9
1
0
.0

-1
.0

0
.0

F
O

C
F

1
2
0
7

0
1
2
.0

1
o
0
.0

--
1
.0

0
.0

FO
R
C
E

1
2
0
3

0
31

.1
82

0.
0

-1
.0

0
.0

K
R

C
E

1 
2
0
9

0
1
7
.3

5
7
0
.0

-1
.0

0
.0

F
O

F
C

E
1

2
1
0

0
1
2
.3

5
5
0
.0

-.
1
.0

0
.0

FO
FC

E
1

21
1

0
1
5
.8

5
2
0
.0

-1
.0

0
.0

FO
R
C
E

1
2
1
2

0
6
3
.1

9
7
0
.0

-1
.0

0
.0

FO
R
C
E

1
2
1
3

0
2
6
.7

9
1
0
.0

-1
.0

0
.0

FO
R
C
E

1
2
1
4

0
1
4
.0

0
8
0
.0

-1
.0

0
.0

. FO
R
C
E

1
2
1
5

0
1
4
.3

4
7
0
.0

I.
0

0
.0

F
a
k
C
E

1
2
1
6

0
8
2
.0

1
9
0
.0

-1
.0

0
.0

F
0
C
E

1
2
1
7

0
1
7
.5

6
5
0
.0

-1
.0

0
.0

F0
1, ,C

E
1

2
1
8

0
1
4
.6

9
2
0
.0

-1
.0

0
.0

FO
c.:

C
E

1
2
1
9

0
19

.0
92

0.
0

-1
.0

0
.0

FO
. kC

E
1

2
2
0

0
2
4
.1

1
3
0
.0

-1
.0

0
.0

FO
R
C
E

1
22

1
0

4
7
.0

1
4
0
.0

-1
.0

0
.0

F
O

 C
E

1
22

2
0

1
9
.7

3
0
0
.0

-1
.0

0
.0

FO
FC

E
1.

2
2
3

0
2
0
.2

7
/0

.0
-1

.0
0
.0

FO
S
C
E

1
2
2
4

0
2
0
.8

2
4
0
.0

1
.0

0
.0

FO
R
C
E

1
2
2
5

0
6
6
.5

 /
5
0
.0

-1
.0

0
.0

FO
PC

E
1

2
2
6

0
1
5
.0

2
3
0
.0

-1
.0

0
.0

FO
PC

E
1

2
2
7

0
1
9
.7

0
3
0
.0

-1
.0

0
.0

FO
t:

C
E

1
2
2
3

0
2
4
.7

5
9
0
.0

-1
.0

0
.0

FO
PC

E
1

22
9

0
3
4
.5

1
4
0
.0

-1
.0

0
.0

FO
R
C
E

1
2
3
0

0
1
9
.7

3
3
0
.0

-1
.0

0
.0

FG
P
C
E

1
23

1
0

2
).

2
7
7
0
.0

-1
.0

0
.0

FO
R
C
E

1
23

2
0

2
0
.8

2
4
0
.0

-1
.0

0
.0

FO
R
C
E

1
2
3
3

0
5
2
.3

8
8
0
.0

-1
.0

0
.0

FO
R
C
E

1
2
3
4

0
1
5
.0

2
3
0
.0

-1
.0

0
.0

Fo
Rc

E
1.

23
5

0
1
9
.7

(.
1
0
.0

-1
.0

0
.0

FO
F,

C
E

1
2
3
6

0
2
4
.7

5
3
0
.0

-1
.0

0
.0

FO
Q

C
E

1
2
3
7

0
3
4
.5

1
4
0
.0

-1
.0

0
.0

FO
kC

E
1

2
3
3

0
1
6
.5

3
3
0
.0

-1
.0

0
.0

FO
R
C
E

1
2
3
9

0
1
7
.0

8
0
0
.0

-1
.0

0
.0

FO
-1

0E
1

2
4
0

0
1
7
.6

2
7
0
.0

-1
.0

0
.0

F
O

C
E

1
2
4
1

0
4
9
.9

0
 /

0
.0

-1
.0

0
.0

FO
R
C
E

1
2
4
2

0
1
3
.8

0
2
0
.0

-1
.0

0
.0

FO
R
C
E

1
2
4
3

0
1
7
.4

4
3
0
.0

-1
.0

0
.0

FO
R
C
E

1
2
4
4

0
2
1
.3

7
7
0
.0

-1
.0

0
.0

FO
R
C
E

1
2
4
5

0
2
3
.1

6
1
0
.0

-1
.0

0
.0

FW
A
C
E

1
2
4
6

0
1
4
.9

3
4
0
.0

-1
.0

0
.0

FO
Fi

C 
E

1
2
4
7

0
1
5
.4

8
?
0
.0

-1
.0

0
.0

F
O

R
C

E
/

2
4
8

0
1
6
.0

2
.9

0
.0

-1
.0

0
.0

FO
K
C
E.

1
2
4
9

0
3
3
.8

0
2
0
.0

-1
.0

0
.0



3
6
 F

T
 E

LE
V
A
T
IO

N
 S

T
R
U

C
T
U

R
E

S
E

 P
TE

 M
BE

R
19

75
N

A
S
T 

A
N

72
PA

GE
17

S
T
A
T
IC

 A
N

A
LY

S
IS

 F
O

R
C
E
 I

N
 Y

 D
IR

E
C
T
IO

N

D
.L

. 
2
<

 T
E
M

P
 5

 F

I
N

P
U

T
B
U

L
K
 
D

A
T
A

D
E
C
K

E
C
H

O

1
••

3
4

a.
5

.•
6

111
.

7
..

8
F

O
R

CE
1.

25
0

0
1
.2

2
1
0
.0

..
./

.0
0
.0

FC
R
C
E

3.
2
5
1

0
2
.2

5
4
0
.0

-1
.0

0
.0

F
O

R
C

E
1

2
5
2

0
3
.3

8
1
0
.0

-1
.0

0
.0

F
C

R
C
E

1
2
5
3

0
6
.3

8
4
0
.0

-1
.0

0
.0

F
O

R
C

E
1

2
5
7

0
3
.0

7
5
0
.0

-1
.0

0
.0

F
O

R
C

E
1

2
5
8

0
0
.7

7
7
0
.0

-1
.0

0
.0

F
O

R
C

E
1

2
5
9

0
0
.7

7
7
0
.0

-1
.0

0
.0

F
O

F
C

E
1

2
6
0

0
2
.0

9
3
0
.0

-1
.0

0
.0

FO
R

C
E

1
2
6
1

0
2
.0

9
3
0
.0

-1
.0

0
.0

FO
R
C
E

1
2
6
2

0
2
.9

7
8
0
.0

-1
.0

o.
 o

F
oa

c 
E

1
2
6
3

0
2
.9

7
,3

0
.0

-1
.0

0
.0

F
O

R
C
E

1
2
6
6

0
2
3
8
.2

7
1
0
.0

-1
.0

0
.0

F0
f.

:E
1

2
6
7

0
1
3
0
9
.7

6
0
0
.0

-1
.0

0
.0

FO
R
C
E

1
2
6
8

0
1
4
2
6
.6

9
4
0
.0

-1
.0

0
.0

FO
R
C
E

I
2
6
9

0
1
2
1
8
.7

2
')

0
.0

-1
.0

0
.0

FO
R
C
E

1
2
7
0

0
1
7
4
3
.9

1
3
0
.0

-1
.0

0
.0

FO
R
C
E

1
2
7
1

0
1
0
0
.2

5
0
0
.0

-1
.0

0
.0

FO
kC

E
1

2
7
2

0
6
0
1
.4

4
4
0
.0

-1
.0

0
.0

FO
R
C
E

1
2
7
3

0
1
9
7
.4

5
0
0
.0

-1
.0

0
.0

FO
R
C
E

1
2

7
4

0
1
2
7
.4

9
0
0
.0

-1
.0

0
.0

FO
R
C
E

1
2
7
5

0
3
9
5
.4

6
0
.0

-1
.0

0
.0

FO
R

C
E

1
2
7
6

0
3
6
.7

5
0
0
.0

-1
.0

0
.0

FO
R

C
E

1
2
7
7

0
6
7
.5

3
3
0
.0

-1
.0

0
.0

FO
R
C
E

1
2
7
8

0
6
4
.3

9
1
0
.0

-1
.0

0
.0

FO
R
C
E

1
2
7
9

0
7
8
.4

3
3
0
.0

-1
.0

0
.0

FO
S
C
E

1
2
8
0

0
8
6
.6

8
2
0
.0

-1
.0

0
.0

FO
S
C
E

1
28

1
0

7
5
.3

5
7
0
.0

-1
.0

0
.0

F
O

kC
E

1
2
8
2

0
6
3
.9

()
0
.0

-1
.0

0
.0

FO
R
C
E

1
2
8
3

0
5
2
.4

1
5
0
.0

-1
.0

0
.0

G
R
ID

10
9
8
.1

3
6
 5

5
.2

7
9

0
.0

G
! 

h
)

11
1
1
8
.9

5
3
 5

9
.1

7
5

0
.0

G
R
ID

12
1
3
9
.1

o
9
 6

3
.0

7
1

0
.0

G
R
ID

13
1
6
0
.5

8
6
 6

6
.9

6
7

0
.0

G
R
ID

1
4

1
7
8
.4

7
6
 7

1
.8

0
3

0
.0

G
R
ID

15
1
9
6
.3

6
6
 7

6
.6

4
0

0
.0

G
R
ID

16
2
1
4
.2

5
6
 8

1
.4

7
6

0
.0

G
R
ID

17
9
3
.1

3
6
 4

S
.1

7
3

0
.0

G
R
ID

18
1
1
8
.9

5
3
 5

3
.0

5
0

0
.0

G
R
 I

D
19

1
3
9
.7

6
9
 5

6
.9

2
7

0
.0

G
R
ID

2
0

1
6
0
.5

8
6
 6

0
.6

0
4

0
.0

G
R
ID

2
1

1
7
8
.4

7
6
 6

5
.6

2
1

0
.0

G
R
ID

2
2

1
9
6
.3

6
6
 7

0
.4

3
9

0
.0

G
R
ID

2
3

2
1
4
.2

5
6
 7

5
.2

5
0

0
.0

G
R
ID

2
4

9
3
.1

3
6
 5

5
.4

0
2
 .

.1
2
.9

2
2

C
R
 I

D
2
5

1
1
3
.9

5
3

5
9
.3

6
7
 -

1
5
.6

6
3

G
R
ID

2
6

1
3
9
.7

6
9
 6

3
.3

3
2
 -

1
8
.4

0
4

G
R
ID

2
7

1
6
0
.5

6
6
 6

7
.2

9
3
 -

2
1
.1

4
5

G
R
ID

2
8

1
7
8
.4

2
9
 7

2
.2

1
4
 -

2
3
.4

9
5

G
R
ID

2
9

19
6 

."
)

72
1
7
.I

4
1
-2

5
.8

's
4

G
R
ID

3
0

2
1
4
.1

1
5

8
2
.3

6
3
 -

2
6
.1

9
4

S
O

9
1
0
 •



36
 F

T
 E

L
E

V
A

T
IO

N
 S

T
R

U
C

T
U

R
E

S
T

A
T

IC
 A

N
A

L
Y

S
IS

 F
O

R
C

E
 I

N
 't

 D
IR

E
C

T
IO

N
SE

PT
E

M
B

E
R

1
9

7
5
 N

A
S

T
R

A
N

1
<

 D
.L

. 
2
<

 T
E

P
P

 5
 F

N
P

 U
T

B
U

L
 
K

 
D

A
T

 A
D

E
C

K
E

C
H

O

a
2

3
 •

.
4

 
.
.

5  
•
.

6
 •

.
I
 
.
.

8
 •

.
9

 
s
.
 
1

0
 •

G
R

ID
3

1
9

8
.1

3
6

 2
4

.3
1

3
 -

1
2

.9
2

2
G

R
ID

3
2

1
1
8
.9

5
3
 3

3
.0

5
1

 -
1

5
.6

6
3

G
A

M
33

1
3
9
.7

6
9
 4

1
.7

9
0
 -

1
8
.4

0
4

G
R

ID
34

1
6
0
.5

8
6
 5

0
.5

2
9
 -

2
1
.1

4
5

G
R

ID
35

1
7
8
.4

2
9
 5

8
.0

4
0
 -

2
3
.4

9
5

G
R

ID
36

1
9
6
.2

7
2
 6

5
.5

5
1
 -

2
5
.8

4
4

G
R

ID
37

2
1
4
.1

1
5
 7

3
.0

6
3
 -

2
6
.1

9
4

G
R

ID
38

9
4
.7

9
2
 5

5
.2

7
9
 -

2
5
.3

9
9

G
R

ID
39

1
1

4
.8

9
9

 5
9

.1
1

5
-3

0
.7

8
7

G
R

ID
40

1
3
5
.0

0
7
 6

3
.0

7
1
 -

3
6
.1

7
5

G
R

ID
A

l
1
5
5
.1

1
4
 b

6
.9

o
7
 -

4
1
.5

6
3

G
R

ID
42

1
7

2
.3

4
9

7
1

.6
0

3
 -

4
6

.1
8

1
G

R
ID

43
1
8
9
.5

8
4
 7

6
.6

4
0
 -

5
0
.7

9
9

G
R

ID
44

2
0

6
.8

1
9

 8
1

.4
7

6
 -

5
5

.4
1

7
G

R
I3

45
9

4
.7

9
2

 4
9

.1
7

3
 -

2
5

.3
9

9
G

R
ID

46
1
1
4
.8

9
9
 5

3
.0

5
0
 -

3
0
.7

8
7

G
R

ID
47

1
3
5
.0

0
7
 5

6
.9

2
7
 -

3
6
.1

7
5

G
R

ID
48

1
5
5
.1

1
4
 6

0
.8

0
4 +

 -
4
1
.5

6
3

G
R

ID
49

1
7
2
.3

4
9
 6

5
.6

2
1
 -

4
6
.1

8
1

G
R

ID
50

1
8
9
.5

8
4
 7

0
.4

3
9
 -

5
0
.7

9
9

G
R

ID
51

2
0

6
.8

1
9

 7
5

.2
5

6
 -

5
5

.4
1

7
G

R
ID

52
9
1
.4

6
4
 5

5
.4

0
2
 -

3
7
.6

8
6

G
° 

1)
53

li
m

o
o
 5

9
.3

6
7
 -

4
5
.9

2
2

G
R

ID
54

1
3
0
.2

6
7
 6

3
.3

3
2
 -

5
3
.9

5
8

G
R

ID
55

1
4
9
.6

6
9
 6

7
.2

9
d
 -

6
1
.9

9
5

G
R

ID
56

1
6
6
.2

9
9
 7

2
.2

1
9
 -

6
b
.8

8
3

G
R

ID
57

18
2.

92
8

77
.1

41
7
5
.7

7
1

G
R

ID
58

1
9
9
.5

5
3
 8

2
.0

6
3
 -

8
2
.6

6
0

G
R

ID
59

9
1
.4

6
4
 2

4
.3

1
3
 -

3
7
.8

8
6

G
R

ID
60

1
1

0
.3

6
6

 3
3

.0
5

1
 -

4
5

.9
2

2
G

R
ID

61
1

3
0

.2
6

7
 4

1
.7

9
0

 -
5

3
.9

5
8

G
R

ID
62

1
4
9
.6

6
9
 5

0
.5

2
9
 6

1
.9

9
5

G
R

ID
63

1
6
6
.2

9
9
 5

8
.0

4
0
 -

6
8
.8

8
3

G
R

ID
64

1
8
2
.9

2
8
 6

5
.5

5
1
 7

5
.7

7
1

G
R

ID
65

1
9

9
.5

5
8

 7
3

.0
6

3
 -

8
2

.6
6

0
G

R
ID

66
6
4
.9

8
3
 5

5
.2

7
9
 -

4
9
.0

6
8

G
R

ID
67

1
0
3
.0

1
6
 5

9
.1

7
5
 -

5
9
.4

7
6

G
P 

13
68

1
2
1
.0

4
4
 6

3
.3

1
1
 -

6
C

‘.
8
8
5

G
R

ID
69

1
3
9
.0

7
2
 6

6
.9

o
7
 -

8
0
.2

9
3

G
R

ID
70

1
5
4
.5

2
4
 7

1
.8

0
3
 3

9
a
1
5

G
R

ID
71

1
6

9
.9

7
7

 7
6

.6
4

0
 -

9
8

.1
3

6
G

R
ID

72
1
8
5
.4

2
9
 8

1
.4

7
6
-1

0
7
.0

5
8

G
R

ID
73

8
4
.9

8
6
 4

9
.1

7
3
 -

4
9
.0

6
8

G
R

ID
74

1
0
3
.0

1
6
 5

3
.0

5
0
 -

5
9
.4

7
6

G
kI

D
75

1
2
1
.0

4
4

5
6
.9

2
7
 -

(,
-)

.9
8
5

G
R

ID
76

1
3
9
.0

1
2
 6

0
.8

0
4
 -

3
0
 2

9
3

6(
41

0
71

1
5
4
.5

2
4
 6

5
.6

2
1
 -

8
9
.2

1
5

G
PI

D
78

1
6
9
.9

7
7
 7

0
.4

3
9
 -

9
8
.1

3
6

()
R

I0
79

1
8
5
.4

2
9

7
5

.2
5

6
-1

0
7

.0
5

8
G

R
ID

80
7

6
.5

4
2

 5
5

.4
0

2
 -

6
0

.2
6

7



36
 F

T
 E

LE
V
A
T
IO

N
 S

T
R
U

C
T
U

R
E

SE
PT

EM
BE

R
3
, 
1
9
7
5

N
AS

T
5
/1

3
/7

2
PA

G
E

19
S
T
A
T
IC

 A
N

A
LY

S
IS

 F
O

R
C
E
 I

N
 V

 D
IR

E
C
T
IO

N

1
<

 D
.L

. 
2
‹ 

T
E
M

P
 5

 F

N
P

U
T

B
U

L
K
 
D

A
T

A
D

E
 C

K
E

C
H

O

1
G

R
ID

G
R

ID
G

R
ID

G
R

ID
G

R
ID

G
R

ID
G

R
ID

G
R
P
)

(,R
P.

)
G

R
ID

G
R

ID
G

R
ID

G
R

ID
G

RI
D

G
R

ID
GP

 1
0

G
R

ID
G

R
ID

()R
IO

G
R

ID
G

R
ID

G
R

ID
G

R
ID

G
R

ID
G

RI
D

G
R

ID
U

R
ID

G
R

ID
G

q1
D

C
R

ID
GP 

I D
G

P
M

G
R

ID
G

R
ID

G
R

ID
G

R
ID

G
RI

D
G

R
ID

G
R

 I
G

R
ID

G
R

ID
G

R
ID

G
P 

ID
G

R
ID

G
RI

O
G

q1
0

G
R

ID
G

R
ID

G
R

ID
G

R
ID

3_
..

4
.1.

95
.2

02
1
1
1
.8

6
3

12
8.

52
3

14
2.

80
3

1
5
7
.0

8
4

1
7
1
.3

6
4

7
8

.5
4

2
9
5
.2

0
2

1
1
1
.8

6
3

1
2
8
.5

2
3

1
4

2
.8

0
3

1
5
7
.0

6
4

1
7
1
.3

6
4

6
9
.3

9
3

8
4
.1

1
2

9
8
.8

3
2

1
1
3
.5

5
2

1
2
6
.1

6
9

1
3
8
.7

8
5

1
5
1
.4

0
2

6
9
.3

9
3

8
4
.1

1
2

9
8
.8

3
2

1
1
3
.5

5
2

1
2
6
.1

6
9

1
3
8
.7

8
5

1
5
1
.4

0
2

6
0

.2
6

7
7

3
.0

5
1

8
5

.8
3

4
9

8
.6

1
7

1
0

9
.5

1
6

1
2
0
.5

3
4

1
3
1
.4

9
3

6
0
.2

6
7

7
3

.0
5

1
8

5
.3

3
4

9
3
.6

1
7

1
0
9
.5

7
6

1
2
0
.5

3
4

1
3
1
.4

9
3

4
9
.0

6
8

5
9
.4

7
6

6
9
.9

0
8
0
.2

9
3

8
9
.2

1
5

9
3
.1

3
6

1
0
7
.0

5
8

4
9
.0

6
d

5
9
.4

7
6

5
..

6
di.

5
9
.3

6
7
 -

7
3
.0

5
1

6
3

.3
3

2
 -

8
5

.8
3

5
6

7
.2

9
d

 -
9

8
.6

1
9

7
2
.2

1
9
-1

0
9
.5

7
7

7
7
.1

4
1
-1

2
0
.5

3
5

8
2
.0

6
3
-1

3
1
.4

9
3

2
4

.3
1

3
 -

6
0

.2
6

7
3

3
.0

5
1

 -
7

3
.0

5
1

4
1
.7

9
0
 -

8
5
.8

3
5

5
0

.5
2

')
 -

9
8

6
1

9
5
8
.0

4
0
-1

0
9
.5

7
7

6
5
.5

5
1
-1

2
0
.5

3
5

7
3
.0

6
3
-1

3
1
.4

9
3

5
5

.2
7
9

 -
6

9
.3

9
3

5
').

1
7
5

 -
8

4
.1

1
2

6
3
.0

7
1

 -
9

8
.8

3
2

6
6

.9
6

7
-1

1
1

.5
5
2

7
1

.8
0
3
-1

2
6

.1
6

9
7
o
.6

4
)-

1
3
8

.7
C

5
81

.4
+7

6-
15

1.
40

2
4

9
.1

7
3
 -

6
9

.3
9

3
53

•0
4

. 4
 -

8
4
.1

1
2

5
6

.9
2

5
 -

9
8

.8
3
2

60
.(

30
1-

11
-3

.5
52

6
5
.6

1
9
-1

2
6

.1
6

9
7
0
.4

3
3
-1

3
8

.7
8

5
7
5
.2

5
6

-1
5
1

.4
0
2

5
5

.4
0

2
 -

7
8

.5
4

2
5

9
.3

6
7

 -
9

5
.2

0
2

63
4,

33
2-

1/
1.

86
3

6
7
.2

9
8

-1
2

8
.5

2
3

7
2

.2
I1

-1
4

2
.8

0
3

7
7
.1

4
1

-1
5
7
.0

8
4

8
2

.0
6

3
-1

7
1

.3
6

4
2

4
.3

1
3
 -

7
8

.5
4

2
33

.0
51

 -
95

4,
20

2
41

.7
9)

-1
13

4.
66

3
50

.5
2'

4-
12

8.
52

3
5
8
.0

4
0
-1

4
2
.8

0
3

6
5
.5

5
1

-1
5
7
.0

8
4

7
3
.0

0
3
-1

7
1

.3
6

4
5

5
.2

7
9

 -
8

4
.9

8
8

5
9
.1

7
5
-1

0
1

.0
1

6
6

3
.0

7
1

-1
2

1
.0

4
4

6
6

.9
)7

-I
 3

9
.0

7
2

7
1

.8
0
3
-1

5
4
.5

2
4

7
6

.6
4
J-

1
6

9
.9

7
7

8
1
.4

7
o
-1

3
5
.4

2
9

4
9

.1
7
3
 -

8
4

.9
8

8
5
3
.3

5
J-

1
0
3
.0

1
6

2
 •

81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 10
0

10
1

10
2

10
3

10
4

10
5

10
6

10
7

10
3

10
9

11
0

11
1

11
2

11
3

11
4

11
5

11
6

11
7

11
8

11
9

12
0

12
1

12
2

12
3

12
4

12
5

12
6

12
7

12
8

12
9

13
0

• 
•

8
9
 •

•
1
0
 •



36
 F

T 
E

LE
V

A
TI

O
N

 S
TR

U
C

TU
R

E
S

TA
TI

C
 A

N
A

LY
S

IS
 F

O
R

C
E

 IN
 If

 D
IR

E
C

TI
O

N

1
<

 0
.1

. 
2

<
 T

E
M

P
 5

 F

SE
 P

TE
M

 E
R

I
N

P
U

T
B

U
L

K
 D

A
T

A
D

E
C

K

3
4
 4

..
5

•6
•e

7
8

G
R

ID
13

1
6

9
.8

8
5

 5
6

.9
2

7
-1

2
1

.0
4

4
G

R
 0

13
2

8
0

.2
9

3
 6

0
.8

0
4

-1
3
9

.0
7
2

G
R

ID
13

3
8

9
.2

1
5

 6
5

.6
2

1
-1

5
4

.5
2

4
G

R
ID

13
4

9
8

.1
3
6

 7
0

.4
3
9

-1
6

9
.9

7
7

G
RI

D
13

5
1

0
7
.0

5
8

 7
5

.2
5

6
-1

8
5

.4
2

9
G

R
ID

13
6

3
7
.8

8
6

 5
5

.4
0

3
 -

9
1

.4
6

4
G

RI
D

13
7

4
5

.9
2

2
 5

9
.3

6
8

-1
1

0
.8

6
6

G
RI

D
13

8
5

3
.9

5
8

 6
3
.3

3
3
-1

3
0

.2
6

7
G

R
ID

13
9

6
1

.9
9

5
 6

7
.2

9
8

-1
4

9
.6

6
9

G
RI

D
14

0
6

8
.8

8
3
 7

2
.2

1
9

-1
6

6
.2

9
9

G
R

ID
14

1
7
5
./
7
1

i7
.1

4
1

-1
2

.c
2

8
G<

 1
t)

14
2

6
2

.6
6

0
 8

2
.0

6
3
-1

9
9

.5
5

8
G

R
ID

14
3

3
7
.8

8
6

 2
4

.3
1

3
 -

9
1

.4
6

4
G

R
ID

14
4

4
5

.9
2

2
 3

3
.0

5
1

-1
1

0
.8

6
6

G
R

ID
14

5
5

3
.9

5
8

 4
1

.7
9

0
-1

3
0

.2
6

7
G

R
ID

14
6

6
1

.9
9

5
 5

0
.5

2
9

-1
4

9
.6

6
9

G
R

ID
14

7
6

8
.3

8
3
 5

8
.0

4
3
-1

6
6

.2
9

9
G

R
ID

14
8

7
5

.7
7
1

 6
5

.5
5

1
-1

8
2

.9
2

8
G

R
ID

14
9

8
2

.6
6

0
 7

3
.0

6
3
-1

9
9

.5
5

8
G

R
ID

15
0

2
5

.3
9

9
 5

5
.2

7
9

 -
9

4
.7

9
2

G
R

ID
15

1
3
0

.7
8

7
 5

9
.1

7
5

-1
1

4
.8

9
9

G
R

ID
15

2
3
6

.1
7
5

 6
3
.0

7
1

-1
3
5

.0
0

7
G

R
ID

15
3

4
1

.5
6

3
 6

6
.9

6
7
-1

5
5

.1
1

4
G

R
ID

15
4

46
.1

81
7
1

.8
0
3
-1

7
2

.3
4
9

G
R

ID
15

5
5

0
.7

9
9

 7
6

.6
4

0
-1

8
9

.5
8

4
G

R
ID

15
6

5
5

.4
1

7
 8

1
.4

7
6

-2
0

6
.8

1
9

G
R

ID
15

7
2

5
.3

9
9

 4
9

.1
7
3
 -

9
4

.7
9

2
G

R
ID

15
3

3
0

.7
8

7
 5

3
.0

4
9

-1
1

4
.8

9
9

G
R

ID
15

9
3
6

.1
7
5
. 
5
..
).

9
2

5
-1

3
5
.0

0
7

G
R

ID
16

0
4

1
.5

6
3
 6

0
.8

0
1

-1
5

5
.1

1
4

G
R

ID
16

1
46

.1
81

6
5
.6

1
9
-1

7
2

.3
4
9

G
R

ID
16

2
5

0
.7

9
9

 7
0

.4
3
3
-1

8
9

.5
8

4
G

R
ID

16
3

5
5

.4
1

7
 7

5
.2

5
6

-2
0

6
.8

1
9

G
R

ID
16

4
1

2
.9

2
2

 5
5

.4
0

2
 -

9
8

.1
3
6

G
R

ID
16

5
1

5
.6

6
3
 5

9
.3

6
7
-1

1
8

.9
4

7
P. 

r)
16

6
1

8
.4

0
4

 6
3
.3

3
2

-1
3
9

.7
5

7
G

R
ID

16
7

2
1

.1
4

5
 6

7
.2

9
d

-1
6

0
.5

6
8

G
kI

D
16

8
2

3
.4

9
5

 7
2

.2
1

4
-1

7
8

.4
1

7
G

R
ID

16
9

2
5

.8
4

4
 7

7
.1

4
1

-1
9

6
.2

6
6

G
R

ID
17

0
2

8
.1

9
4

 8
2

.0
6

3
-2

1
4

.1
1

5
G

R
ID

17
1

12
.9

22
2

4
.3

1
3
 -

9
3
.1

3
6

G
R

ID
17

2
1

5
.6

6
3
 3

3
.0

5
1

-1
1

8
.9

4
1

G
R

ID
17

3
1

8
.4

0
4

 4
1

.7
q

0
-1

3
e

/.
7
5

7
G

RI
D

17
4

2
1

.1
4

5
 5

0
.5

2
9

-1
6

0
.5

6
8

G
R

ID
17

5
23

.4
95

 5
8.

04
3-

17
8.

41
G

R
ID

17
6

2
5

.8
4

4
 6

5
.5

5
1

-1
9

6
.2

6
6

G
RI

D
17

7
28

.1
94

7
3
.0

6
3
-2

1
4
.1

1
5

G
R

ID
17

8
0.

0
5

s.
2

7
9

 -
9

8
.1

3
6

G
R

ID
17

9
0.

3
5

9
.1

7
)-

1
1

8
.1

5
3

G
R

ID
18

0
0.

0
6

3
.0

7
1

-1
3
9
.7

6
9

• 
•

9
 •

•
 1

0
 •



36
 F

T 
E

LE
V

A
TI

C
N

 S
TR

U
C

TU
R

E
SE

PT
EM

BE
R

3
, 
1
9
7
5

N
A
S
T
 A

N
 5

/1
 7

2
PA

G
E

21
S

TA
TI

C
 A

N
A

LY
S

IS
 F

O
R

C
E

 IN
 Y

 D
IR

E
C

TI
O

N

1
<

 D
.L

. 
2
<

 T
E

M
P

 5
 F

/
2

G
R

ID
G

R
ID

18
2

G
R

ID
18

3
G

R
I

D
18

4
G

R
ID

15
5

GR
I D

18
6

GR
I

D
18

7
G

R
ID

18
U

G
RI

D
18

9
G

R
ID

19
0

G
R

ID
19

1
G

R
ID

19
2

G
PI

D
19

1
G

R
ID

19
4

G
R

ID
19

5
G

R
ID

19
6

G
R

ID
19

7
G

R
ID

20
0

G
R

ID
20

2
G

R
ID

20
3

G
R

ID
20

4
G

R
ID

20
5

G
R

ID
20

6
G

RI
O

20
7

G
R

ID
20

0
G

R
ID

20
9

( )R
I

D
21

0
G

R
ID

21
1

G
R

ID
21

2
G

R
ID

21
3

G
R

ID
21

4
G

RI
D

21
5

G
R

ID
21

6
G

R1
0

21
7

6-
RI

O
21

8
G

R
ID

21
9

G
R

ID
22

0
G

R
ID

22
1

G
R

ID
22

2
G

R
ID

22
3

G
RI

O
22

4
G

R
ID

22
5

G
R

ID
22

6
G

R
ID

22
7

G
R

ID
22

3
G

I)
22

9
G

R
ID

23
0

G
R

ID
23

1
G

R
IU

23
2

G
RI

D
23

3

P
U

T
B

U
L

K
 D

A
T

A
 D

E
C

K
 E

C
H

O

3
4

 •
•

5 
•
•

6
 •

•
7  
•
•

8
 •

 •
9

 •
•
 1

0
 •

0
.0

6
6

.9
6

7
-1

6
0
.5

8
6

0
.0

7
1

.8
0
3
-1

7
8

.4
2

9
0
.0

7
6

.6
4
0
-1

9
6

.2
7
2

0
.0

8
1

.4
7
6

-2
1

4
.1

1
5

0
.0

4
9

.1
7
3
 -

9
8

.1
3
6

0
.0

5
3
.0

5
J-

1
1

8
.9

5
3

0
.0

5
6

.9
2

 /
-1

3
9
.7

6
q

0
.0

6
0
.8

0
4
-1

6
0
.5

6
6

0
.0

6
3
.6

2
1

-1
7
8

.4
2

9
0
.0

7
0
.4

3
9
-1

9
6

.2
7
2

0
.0

7
5
.2

5
6

-2
1

4
.1

1
5

0
.0

48
.3

13
0
.0

1
7
.3

3
3
 4

9
.0

0
3

0
.0

3
4

.6
6

7
 4

9
.6

9
3

0
.0

5
2

.0
0

0
 5

0
.3

8
3

0
.0

7
5

.0
6

5
 5

2
.8

3
1

0
.0

0
.0

24
.3

13
0

.0
5

2
.0

0
0

 2
4

.3
1

3
0

.0
1

7
.3

3
3
 4

9
.0

1
5
 -

2
.2

8
2

3
4
.6

6
7
 4

9
.7

1
7
 -

4
.5

6
4

5
2

.3
0
0
 5

0
.4

1
9
 -

6
.8

4
6

75
.0

6
. 3  
5

2
•9

1
1

 -
9

.3
8

4
1

7
.3

3
3
 2

4
.3

1
3
 -

2
.2

8
2

3
4
.6

6
7
 2

4
.3

1
3
 -

4
.5

6
4

5
2

.0
0
0
 2

4
.3

1
3
 -

6
.5

4
6

7
5
.3

6
8

 2
4
.3

1
3
 -

9
.8

5
4

1
7
.3

3
3
 4

9
.1

2
1

7.
18

0
3
4

.6
6

7
 4

9
.9

3
0

4.
35

9
5

2
.0

0
3
 5

0
.7

3
3
 -

2
1

.5
3
9

7
1

.7
3
2

 5
3
.0

7
0

 -
2

9
.7

1
2

17
.3

33
2

4
.3

1
3
 -

7
.1

8
0

3
4

.6
6

7
 2

4
.3

1
3
 -

1
4

.3
5

9
5

2
.0

0
0

 2
4

.3
1

3
 -

2
1

.5
3
9

71
.7

32
2

4
.3

1
3
 -

2
9

.7
1

2
1

7
.2

5
5

 4
9

.6
6

1
 -

1
3
.2

4
1

34
.5

11
5
1

.0
.5

0
 -

2
6

.4
3
1

51
.7

66
5

2
.4

1
4

 -
3
9

.7
2

2
6

9
.0

2
2

 5
3
.7

8
3
 -

5
2

.9
6

2
11

.2
55

2
4

.3
1

3
-1

3
.2

4
1

34
.5

11
2

4
.3

1
3
 -

2
6

.4
8

1
51

.7
66

2
4

.3
1

3
 -

3
9

.1
2

2
69

.0
22

2
4

.3
1

3
 -

5
2

.9
6

2
13

.2
41

4
9

.6
6

1
 -

1
7
.2

5
5

26
.4

81
5
1

.0
5
0
 -

3
4
.5

1
1

39
.1

22
5

2
.4

1
9

 -
5

1
.7

6
6

5
2

.9
6

2
 5

3
.7

u
3
 -

6
9

.0
2

2
13

.2
41

2
4

.3
1

3
 -

1
7
.2

5
5

26
.4

81
2

4
.3

1
3
-3

4
.5

1
1

39
.7

22
2

4
.3

1
3
 -

5
1

.7
6

6
5
2

.9
6

2
 2

4
.3

1
3
 6

9
.0

2
2



M
BE

R
SE

PT
1

9
15

22
36

 F
T 

E
LE

V
A

TI
O

N
 S

TR
U

C
TU

R
E

S
TA

TI
C

 A
N

A
LY

S
IS

 F
O

R
C

E
 IN

 't
 D

IR
E

C
T 

IO
N

N
A

S
T

 A
N

 5
/1

3
/1

2
PA

G
E

I<
 D

 .
L
. 
2

<
 T

E
M

P
 5

 F

N
P

U
T

B
U

L
K

 D
A

T
A

D
E

C
K

E
C

H
O

4,
1

4. 6
3

4
••

5
••

6
•0

7
8

. 
•

9 _
..

1
0

 •
G

R
ID

23
4

8
.3

2
3
 4

9
.6

8
1

 .
4
.2

0
.0

9
4

G
R

ID
23

5
1

6
.6

4
7
 5

1
.0

5
0
 4

..
4
0
.1

8
9

G
R

ID
23

6
2

4
.9

7
0

 5
2

.4
1

9
 .

..
6

0
.2

8
3

GR
ID

23
7

3
3

.2
9

3
 5

3
.7

8
8

 -
c
3

0
.3

7
7

G
R

ID
23

8
8

.3
2

3
 2

4
.3

1
3

 -
2

0
.0

9
4

G
R

ID
23

9
1
6
.6

4
7
 2

4
.3

1
3
 -

4
0
.1

8
.)

G
R

ID
24

0
2
4
.9

7
0
 2

4
.3

1
3
 -

6
0
.2

8
3

G
R

ID
24

1
3
3
.2

9
3
 2

4
.3

1
3
 -

8
0
.3

7
7

G
R

ID
24

2
2
.8

3
9
 4

9
.6

8
1
 -

2
1
.5

6
4

G
R

ID
24

3
5
.6

7
8
 5

1
.0

5
0
 -

4
3
.1

2
8

G
R

ID
24

4
8

.5
1

7
 5

2
.4

1
9

 -
6

4
.6

9
2

G
P1

D
24

5
1
1
.3

5
6
 5

3
.7

6
3
 -

8
6
.2

5
6

G
R

ID
24

6
2

.8
3

9
 2

4
.3

1
3

 -
2

1
.5

6
4

G
R

ID
24

1
5

.6
7

8
 2

4
.3

1
3

 -
4

3
.1

2
8

G
PI

D
24

8
8

.5
1

7
 2

4
.3

1
3

 -
6

4
.6

9
2

G
R

ID
24

9
1
1
.3

5
6
 2

4
.3

1
3
 -

8
6
.2

5
6

G
R

ID
25

0
0
.0

4
9
.6

8
1
 -

2
1
.5

6
0

G
R

ID
25

1
0
.0

5
1
.0

5
0
 -

4
3
.1

2
0

G
R

ID
25

2
0
.0

5
2

.4
1

9
 -

6
4

.6
8

1
G

P
ID

25
3

0
.0

5
3

.7
8

3
 -

8
6

.2
4

1
G

R
ID

25
7

0
.0

2
4

.3
1

3
 -

8
6

.2
4

1
G

R
ID

25
8

2
1

4
.2

5
6

 7
2

.4
7

6
0
.0

G
R

ID
25

9
0

.0
7

2
.4

7
6

 -
2

1
4

.1
1

5
G

R
ID

26
0

1
6

0
.5

8
6

 5
0

.2
4

6
7
 0

*0
G

R
ID

26
1

0
.0

5
0
.2

4
6
7
-1

6
0
.5

8
6

G
R

ID
26

2
9

8
.1

3
6

 2
4

.3
1

2
5

 0
.0

G
R

ID
26

3
0
.0

2
4
.3

1
2
5
 -

9
8
.1

3
6

G
R

ID
26

6
0
•0

0
.0

0
.0

G
R

ID
26

7
0
.0

-4
5
.2

0
.0

G
R

ID
26

d
0

.0
-9

0
.

0
.0

G
R

ID
20

9
0

.0
-4

5
.2

-3
6
.0

G
R

ID
27

0
0
.0

-6
1

.2
-3

6
.0

G
R

ID
27

1
0
.0

-3
4
.0

-6
0

.0
G

R
ID

27
2

0
.0

-4
5

.2
7
3
.0

G
R

ID
27

3
0

.0
7

.0
-8

1
.6

G
R

ID
27

4
0
.0

-1
2
.0

-3
7

.2
0

G
R

ID
27

5
5

2
.0

0
.0

0
.0

G
R

ID
27

6
0

.0
3

9
3

.9
1

2
5

 0
.0

G
m

°
27

7
0
.0

4
0
6
.4

1
2
5
 D

io
G

R
ID

2
7
8

0
.0

4
0
6
.4

1
5
 -

2
1
.0

G
R

ID
27

9
1
4
.5

4
0
6
.4

1
2
5
 0

.0
G

R
ID

26
0

0
.0

3
3

6
.5

2
3

4
 -

4
9

.2
G

R
ID

23
1

0
.0

2
7
0
.6

3
4
3
 -

7
7
.4

G
R

ID
28

2
0

.0
2
0
2
.7

4
5
2
 -

1
0
5
a1

G
R

ID
2d

3
0

.0
1

3
4

.8
5

6
1

 -
1

3
3

.8
M

AT
1

1
10

•0
5.

&
6 

3.
75

C
6

2
.7

3
6

-4
 1

3
.O

6
0.

r 4A
11

10
0

29
.0

E
&

6 
11

.5
E

6.
6

7
.3

2
4
-4

 6
.7

0
'ô

 0
.0

PA
RA

M
IR

ES
1

Pb
t,A

1
10

0
7
.0

6
9

3
1
1
.1

31
1.

1
Pr

iA
k

2
10

0
1
2
.7

5
4

7
6

.9
3

1'
35

.2

•4
L

'6
22

.2
2

.3
9

6



34
 F

T 
EL

EV
AT

IO
N

 S
TR

U
CT

U
R
E

SE
PT

EM
BE

R
3
, 

19
75

tsl
A

ST
RA

5
/1

3
/7

2
PA

G
E

23
ST

A
TI

C
 A

N
A
LY

SI
S 

FO
R
C
E 

IN
 V

 D
IR

EC
TI

O
N

1
<

 D
.L

. 
2
<

 T
E
M

P
 5

 F

I
N

P
U

T
S

U
L

K
 D

A
T

A
D

E
C

K
E

C
H

O

**
3
 *

6
4
 •

*
5
 .
.

4
 *

.
7
 *

*
8 
. 

•
9
 o

s
 1

0
 •

PB
AR

3
10

0
3.

75
5.

84
9.

45
.3

12
5

PB
AR

It
10

0
13

.0
2

23
7.

5
23

7.
5

47
5*

P8
A

R
5

10
0

4
.5

8
.9

5
1
6
.6

.3
7
5

P
BA

R
6

10
0

22
.

85
.6

2
3
5
7
.3

3
 6

.4
6

P
B

S
7

10
0

9.
0

17
.8

9
33

.2
0.

75
PE

A
R

8
10

0
1
3
.9

4
2
.0

8
4

9
.

P
B

S
9

10
0

2:
61

'7 4 
2 1

4
.9

2
1
1
.9

7
1

2
.1

PD
AR

10
10

0
1

0
.

3
0
.7

9
3
0
.7

9
3

.1
6

5
P

A
R

11
10

0
3
.7

5
1
6
.1

3
4
 5

.5
5

.3
1

2
5

P8
A

R
12

10
0

2
0

.
2

0
0

.
20

0.
*

5
0

.
Pb

A
rk

13
1

3.
63

6
1
4
.0

8
5
 8

.4
7
2

31
.8

47
p

eA
R

14
1

5
.6

6
1

7
6
.7

4
1
7
.9

5
.6

25
Pb

A
R

15
1

7
.2

3
7

1
6

2
.9

2
 3

5
.3

1
.7

92
PP

A
R

16
1

8
.8

1
9

2
9
3
.7

4
 6

1.
54

.9
6

0
PB

A
R

17
1

1
0
.4

0
1
 4

9
5
.2

3
 9

3
.4

3
1

.1
2

9
PB

A
R

18
1

1
1

.9
8

3
 7

6
3

.7
1

4
7

.8
0

 1
.2

9
6

PU
A

R
19

1
2
0
.

7
3
9
.9

7
3
9
.9

1
4
7
9
.9

P
B
A
R

20
1

5.
04

23
5.

0
23

5.
0

3
7

0
.

P
b
A
R

21
1

7
.0

6
9

31
1.

1
31

1.
1

6
2

2
.2

PE
A

R
30

1
9

.0
10

8.
4
2
.2

2.
53

P
IA

A
-4 ,

31
1

1
.4

6
0

.6
4

9
0.

 8
4 

9
0

.0
4

8
PR

A
R

32
1

9.
0

11
.0

5
8
.5

0
2
.2

5
PB

A
R

33
1

6
.0

3
2
.0

1
1
.0

2
1.

69
"A

R
34

1
2

.2
5

6
.7

5
1

.2
1

0.
15

8
PB

A
R

35
1

3
.0

9
.0

1
.6

5
0
.3

0
3

PB
A

R
36

1
4

.5
1
3
.5

4
.2

2
0
.8

9
6

PR
A

R
37

1
3
.0

16
.0

11
.7

1
0.

21
1

PB
AR

38
/

4.
0

21
.3

3
7.

01
0
.4

0
4

P8
A

R
39

I
6
.0

32
.0

9
.0

5
1
.1

9
5

PB
A

R
40

1
15

.0
2
3
6
.

2
3
6
.

5
.0

PB
A

R
41

1
0
.5

6
2
5
 0

.0
3
5

0
.8

4
4

0
.1

4
0

P3
A

R
42

1
2

.0
2

.0
4
7

3
9
.0

0
.1

8
9

P8
t.1

43
1

4
.7

0
4

11
0

4
9

0
.

0
.4

4
1

PQ
U

A
02

I
1

0
.3

7
5

PU
U

A
D

2
2

1
0
.7

5
0

PQ
U

A
C2

3
10

0
0.

50
PT

IN
1A

2
10

1
0
.3

7
5

PT
R

I 4
2

20
1

0
.7

5
P

r. ',  I 
A

2
30

10
0

0.
50

S
E

G
P

1
0
1
.3

.1
.2

52
1.

30
1.

3
1

1
2

1
.3

.1
.4

1;
43

1:
3

2
:1

3.
7

S
E

C
P

.
1
1
1
.2

.2
.7

6
0
1
.2

.2
.8

39
1,

20
2.

9
SE

Q
3P

2
0
1
.2

.4
.'

1
0
7
1
.2

.5
.1

10
01

.2
.5

.2
1
0
4
1
.2

.5
.3

SE
C

G
P

2
1
1
.1

.8
.7

4
1
1
.1

.8
.8

1
5
1
.1

. 
9
.6

1
4

1
.1

.9
.7

SE
 Q

GP
2

6
1

.2
.1

.3
2

7
1

.2
.1

.4
8

9
1

.2
.1

.5
1
8
 1

.2
.2

.6
SE

Q
G

P
3
4
1
.1

.9
.

8
6'

81
01

.9
.9

19
1.

2.
1.

1
8

2
1

.2
.1

.2
S
E
Q

G
P

3
8
1
.2

.9
.7

8
1
1
.2

.9
.8

2
4
1
.2

.9
.9

1
1

1
 1

.3
.1

.1
4
2
1
 .
1
.8

. 
3

3
5
1
.1

..
4

SE
O

G
P

8
8
3
1
.1

.8
.5

4
3
1
.1

.8
.6

SE
06

P
4

6
1

 .
1

.4
.5

3
7

1
.1

.4
.6

5
5

1
.1

.4
.7

2
3
1
.1

.4
.8

S
LU

G
P

5
1
1
.1

.2
.3

5
0
1
 .
1
.3

.4
5

7
1

.1
.3

.5
5
8
 1

.1
.3

.9
SE

. U
G

P
5
3
1
 .
2
.4

.5
1
2
1
.2

.4
.0

6
7

1
.2

.4
.7

3
2
 1

.2
.4

.8



la
. M

M
IL

EV
A

PP
O

N
 S

TR
TI

7T
U

RE
SE

 P
T 

M
BE

R  
3
,
 

19
75

 N
A
S
T
R
A
N

31
72

PA
G

E
24

- ST
A

TI
C

 A
N

A
LY

SI
S 

FO
R
C

E
 I

N
 Y

 I
R

 C
T

 O
N

D
.L

. 
2

‹ 
T

E
M

P
 5

 F

I
N

P
U

T
B

tj
t. 

K
D

A
T

A
D

E
C

K
E

C
H

O

1
SE

QG
P

SE
CG

P
SE

QG
P

SE
Qc

;P
SE

OG
P

SE
QG

P
SE

CG
P

SE
CG

P
SE

JG
P

SP
Q

r,P
SE

OG
P

SE
QG

P
SE

UG
P

SE
UG

P
SE

QG
P

S
QG

P
SE

;./
GP

SE
QG

P
SE

OG
P

SS
CC

P
SE

QG
P

SE
Q

uP
SE

QG
P

SF
LG

P
SE

Q
sp

SE
QG

P
SC

OG
P

SE
QG

P
SE

OG
P

SE
QG

P
SE

C,
..;P

SE
0,.

.;1
)

SE
QG

P
SE

UG
P

SE
OG

P
SE

GG
P

SE
OG

P
SE

CG
P

SE
uG

P
SE

OL
,P

SE
L;

GP
SE

uG
o

SE
LG

P
SE

QG
P

SE
G

P
SE

CG
P

SE
Q

0P
SE

Q
6P

SE
QG

P
SE

QG
P

.
3

 .
.

54
1 

•1
.6

.3
6

1
1

.1
.5

.4
6

3
1

.1
.1

.1
66

1.
3.

3•
 3

7
0
1
.1

.4
.1

7
8
1
.1

.1
.5

7
q

1
.1

•5
.8

8
4

1
.1

.7
.2

9
0
1
.2

.3
.2

9
4
1
.3

.8
.9

(3
81

.2
.5

.4
1

0
2

1
.3

.4
.4

1
0
6
1
.2

.8
.2

1
1

4
1

.3
.1

.6
1

1
5

1
.4

.2
.7

1
2

2
1

.4
.6

.9
1

2
5

1
.3

.4
.8

1
2
7
1
.3

.6
.3

1
3
4
1
.3

.d
.1

13
v1

 •
3.

9.
4

1
4

3
1

.4
.3

.2
1

5
)1

.8
.6

.9
1

5
1

1
.8

.4
.7

1
5

2
1

.5
.8

.5
1

5
5

1
.8

.4
.3

1
6
4
2
.1

.1
.1

1
6

d
1

.9
.5

.3
1

7
0

1
.8

.6
.5

1
7

9
2

.1
.5

.8
1
8
5
2
.1

.6
.3

19
12

.1
.4

'4
.1

1
9
2
2
.1

.4
.5

1
9
5
1
.4

.4
.1

1
9

6
1

.3
.8

.5
2

J4
1

.4
.3

.6
2

C
6

1
.8

.8
.9

2
0
7
1
.8

.5
.4

2
1

9
1

.4
.7

.4
2

2
1

1
.4

.2
.3

22
61

2
2
9
1
.4

.7
.8

2
4
9
2
.1

.5
.4

25
32

 .1
 .9

.8
2

5
3

2
.1

.7
.2

2
5

7
2

.2
.2

.7
25

61
 .1

.4
.9

2
5

q
2

.1
.2

.3
26

01
 .2

.1
.7

2
6

1
2

,1
.1

.5

4
 •

0
5 

0
4

6
 0

0
7

 .
•

7
2
1
.1

.6
.4

9
2
1
.1

.6
.9

7
5

1
.1

.5
.5

6
2
1
.1

.5
.6

6
4
1
.1

.1
.2

7
1
1
.1

.1
.3

8
0
1
.3

.3
.4

2
6
2
1
.3

.3
.5

2
2
1
.1

.4
.2

3
0

1
.1

.4
.3

5
6

1
.1

.1
.6

4
9

1
.1

.2
.1

7
6

1
.1

.5
.9

4
0

1
.1

.6
.1

8
5
1
.1

.7
.3

3
6

1
.1

.7
.4

4
6
1
.2

.3
.3

2
5
1
.2

.3
.4

2
0
5
1
.3

.9
.1

2
0

9
1

.3
.9

.2
1
3
1
.2

.7
.4

2
8

1
.2

.7
.5

9
9
1
.2

.5
.5

8
8

1
.2

.5
.6

1
1
9
1
.3

.4
.5

1
1
6
1
.3

.4
.6

4
5
1
.2

.8
.3

5
9

1
.2

.9
.5

3
1

1
.3

.2
.9

1
1
7
1
.3

.3
.1

1
4

5
1

.4
.2

.8
1
4
9
1
.4

.2
.9

2
2

0
1

.4
.7

.1
2

1
1

1
.4

.7
.2

1
2

6
1

.3
.4

.9
8
7
1
.3

.5
.1

1
2
0
1
.3

.6
.4

1
3
1
1
.3

.6
.5

1
3
5
1
.3

.8
.2

2
1

7
1

.3
.8

.3
1
4
0
1
.4

.1
.9

1
4

1
1

.4
.2

.1
13

13
1•

 4
.3

.3
1
5
9
1
.4

.3
.4

1
3
6
1
.8

.7
.1

2
2
2
1
.8

.7
.2

1
7

4
1

.8
.4

.8
1
5
8
1
.8

.5
.2

1
5
3
1
.5

.8
.6

2
2
8
1
.8

.4
.1

1
6
3
1
.8

.4
.4

2
3

2
) 

.8
.4

.5
1
7
3
2
.1

.1
.2

23
5?

 .1
.1

.3
1
6
5
1
.9

.5
.4

1
7
2
1
.9

.5
.5

1
6
9
1
.8

.6
.6

2
0

0
1

.8
.6

.7
2

6
3

2
.1

.5
.9

2
3
9
2
.1

.6
.1

18
t)

2 
.1

.6
.4

1
8
7
2
.1

.6
.9

1
6
3
2
.1

.4
.2

2
3

0
2

.1
.4

.3
2

4
5

2
.1

.4
.6

27
52

.1
. 4

.7
1
6
1
1
.4

.4
.2

2
1

5
1

.4
.4

.3
10

81
.3

.8
.6

1
0
1
1
.3

.8
.7

1
2

3
1

.4
.3

.7
1
3
7
1
.4

.3
.8

2
3

7
1

.8
.9

.1
1
9
3
1
.8

.9
.2

1 
77

1.
8.

5.
 5

2
7

6
1

.8
.6

.3
1
6
0
1
.4

.7
.5

2
3

3
1

.4
.7

.6
2

2
5

1
.4

.2
.4

2
1
6
1
.4

.2
.5

2
4

1
1

.9
.4

.9
1

6
6

1
.9

.5
.1

1
2

9
1

.4
.7

.9
1

5
4

1
.5

.8
.3

2
3
4
2
.1

.5
.5

2
4

0
2

.1
.5

.6
25

12
 .1

.9
.9

2
5
2
2
.2

.1
.1

1
9

0
2

.1
.7

.3
2

4
2

2
.1

.7
.4

2
6

6
2

.2
.2

.8
4

7
1

.1
.5

.1
6
9
1
.1

 5
 2

1
7

6
2

.1
.3

.4
1

8
9

2
.1

.3
.5

1
0

3
1

.2
.7

.6
9

6
1

.2
. 

7
.9

1
e
1
2
.1

.1
.6

15
72

•1
.2

.1

8
9

10
8
6
1
.1

.7
.1

6
5
1
.1

.5
.7

77
1.

1.
1.

4
1

2
1

1
.3

.4
.3

16
 1

.1
.4

.4
4
4
1
.1

.2
.2

3
3
1
.1

.6
.2

2
9
1
.1

.7
.5

9
3
1
.2

.4
.4

1
3

0
1

.3
.9

.3
73

1.
24

7.
6

1
7
1
.2

.5
.7

1
2
)1

.3
.4

.7
9
5
1
.2

.9
.6

1
1

8
1

.3
.3

.2
1

4
7

1
.4

.3
.1

2
0

3
1

.4
.7

.3
3
.5

.2
1

3
2

1
.3

.6
.6

2
1

3
1

.3
.8

.4
1

4
2

1
.4

.2
.2

20
8 

1.
4.

3.
5

2
1

4
1

.8
.7

.3
1

9
4

1
.8

.5
.3

1
4

4
1

.3
.4

.2
1

4
3

1
.8

.4
.6

1
7

5
2

.1
.1

.4
23

1 
1.

9.
5.

6
21

0 
1.

8.
6.

8
2

4
3

2
.1

.6
.2

18
92

.1
. 7

.1
18

2 
2.

1.
4.

4
1

9
7

2
.1

.4
.8

2
7

7
1

.4
.0

.8
1

2
4

1
.3

.8
.8

22
4 

1.
4.

 3
. 9

21
8 

1.
43

.9
.3

2
2

3
1

.8
.6

.4
15

6 
1.

4.
7.

7
1. 4

6
 1

.4
.2

.6
23

61
.9

. 5
.2

1
6

2
1

.5
.8

.4
1

7
8

2
.1

.5
.7

9
1
1
.1

.5
.3

18
42

.1
.

17
12

.1



13
4

16
2

50 78 10
6

C 7

27
02

.2
.3

.4
2

4
7
2

.1
.9

.6
1

8
0
2

.1
.5

.2

2
2

7
1

.8
.8

.7
1

0
9

1
.3

.6
.9

2
7
2

2
.2

.4
.4

2
4

8
2

.1
.9

.7
2

4
4

2
.1

.5
.3

2
0

2
1

.8
.8

.8
21

21
.3

.7
 •

1

25
3

25
7

19
0

22 27
/

E
 C

 H

sE
P

1I
ll

t 1
11

11
11

97
11

1I
N

A
sl

il
l5

2
G

E
Il

li
zs

S
T

A
T

IC
 A

N
A

LY
S

IS
 F

O
R

C
E

 tN
 Y

 0
C

T 
O

N

1
<

 D
.L

. 
2

<
 T

E
M

P
 5

 F

0
1

0
6

SE
 O

G
P

S
E

Q
G

P
S

E
C

G
P

SE
 Q

G
P

S
E

Q
G

P
S

E
Q

G
P

S
tU

G
P

S
E

G
P

S
P

C
 I

S
P

C
S

P
C

1
S

P
C

 I
5

P
(1

S
P

C
1

S
P

C
1

S
P

C
I

SP
C

S
P

C
 1

S
P

C
1

1
SP

C
 1

I
S 

PC
1

1
S

P
C

I
1

S
P

C
I

S
P

C
1

1
S

P
C

 I
1

S
P

C
 I

1
S

P
C

1
1

T
E

M
PO

11
E

N
C

D
A

T
A

TO
IA

L 
C

C
U

N
Tl

i 1
07

9

2  
0
*

3
 6

0

26
62

 *
2.

1.
3

26
72

 •2
•3

4■
2

2
7
1

2
.1

.8
.7

2
7
3
2

.1
.4

.9
2

7
4

2
.1

.8
.3

2
7
8

1
.8

.7
.4

2
7
9

1
.3

.6
.7

2
8

2
2

.2
.4

.5
4

13
0

4
15

8
6

46
6

74 10
2

15
6

17
8

15
6

18
8

15
6

25
0

15
6

26
9

15
6

27
8

34
5

10
34

5
20

34
5

19
3

34
5

20
0

14
56

18
6

34
56

18
1 

34
56

19
2

13
45

6
26

6
1

2
3
4
5
6

 2
7
5

5
.0

4
 0

6
5

 •
4

26
82

.2
.1

.4
2

6
9

2
.2

.3
.3

2
4

6
2

.1
.8

.8
2

8
0
2

.1
.5

.1
2

3
8

2
.1

.8
.4

1
6

7
1

.8
.8

.6
1

3
3
1

.3
.6

.8
2

8
3
2

.2
.4

.6
13

1
13

3
15

9
16

1
47

49
75

77
10

3
10

5
TH

RU
18

5
19

1
25

1
25

2
TH

PU
27

4
TH

RU
28

3
TH

RU
17

23 TH
RU

19
6

27
9

18
7

18
9

19
21

19
7

27
6

26
7

26
8

N
P

U
T

B
U

L
K

 D
A

T
A



0.0

0.0

0.0

R40/5,
BEST FIT PARABOLOID WITH MINIMUM PATH LENGTH IN LEAST SQUARES SENISE

36 FT ELEVATION STR 00 WRT 90

ORIGINAL FOCAL LENGTI- - 345.5999 NO. POINTS IN ANALYSIS

INPUT DISTORTIONS OBTAINED ANALYTICALLY OPTION

ASSIGNED OFF-SET OF VERTEX X COORDINATE 0.0

ASSIGNED OFF-SET OF VERTEX Y COORDINATE 0.0

ASSIGNED OFF-SET OF VERTEX Z COORDINATE 0.0

ASSIGNED ROTATICN ABOUT X-AXIS 0.0

ASSIGNED ROTATION ABOUT Y.-AXIS 0.0
MINIMIZATION OF RMS i,NITH RESPECT TO RIGID BODY MOTION

P MS CF 1/2 LAMBDA WEIGHTED BY AREAS = 0.011977

DEVIATION OF THE MEAN - 1/2 LAMBDAS = 0.00483
SUM-UNIT AREA*1/2 LAMBDA = 4.3445
SUM-UNIT AREAS 450.0000

X COORDINATE OF VERTEX

V' COORDINATE OF VERTEX =

Z COORDINATE OF VERTEX =

ROTA -NCI' ABCUT X AXIS

ROTATION ABOUT Y AXIS = 0.0

MINIMIZATION CF RMS ITH RESPECT TO FOCAL LENGTH CHANGE

P .MS OF 1/2 LAMBDA WEIGHTED BY AREAS 0.010904

NEW FOCAL LENGTH 345.5000

DEVIATION OF TFE MEAN - 1/2 LAMBDAS
SUM-UNIT AREA*1/2 LAMBD
SUM-UNiIT AREAS

X COORDINATE OF VERTEX

Y COORDINATE OF VERTEX =

Z COCRDINATE OF VERTEX =

PCTATION ABOUT X AXIS =

POTATION tBOUT Y AXIS =

0.00076
0.6797

450.0000

0.0

0.0

0.0

0.0

0.0

ALL LENGTh UNITS tRE CONSISTENT WITH INPUT

POTATION UNITS ARE RADIANS



ASSIGNED OFF-SET CF VERT EX X COORDINATE

ASSIGNED OFF-SET OF VERTEX Y COORDINATE

DEVIATION CF THE MEAN 1/2 LA PBOAS
SUM-LN I T AR EA-, 1 /2 LAMBDA =
SUM-UNIT AREAS

0.00399
3.5901

450.0000

DEVIATION OF T FE MEAN 1/2 LAMBDAS
SUM UNI T AREA*1/2 LAMBDA =
SUM-UNIT AREAS

0.00062
0.5617

450.0000

BEST FIT PARABOLCID WITH MINI PUM PATH LENGTH IN LEAST SQUARES SEISE

36 FT ELEVATION STR - 10 WRT 90 --- 11111

0141 GI NAL FOCAL LENGTh 345.5999 NC. POINTS IN ANALYSIS = 450

0.0

0.0

ASSIGNED OFF-SET OF VERTEX I COORDINATE 0.0

ASSIGNED ROTATION ABOUT X-AXIS = 0.0

ASSIGNED ROTATION ABOUT Y-AXIS = 0.0

MINIMIZATION OF RMS WITH RESPECT TO RIGID BODY moTtnN

RMS OF 1/2 LAMBDA WEIGHTED BY AREAS 0.011466

INPUT ANALYTICALLY OPTIONDISTORTIONS OBTAINED

X COORDINATE OF VERTEX = 0.0

Y COORDINATE OF VERTEX = 0.0

I COORDINATE OF VERTEX = 0.0

ROTATION ABOUT X AX IS 0.0

ROTATION ABOUT Y AX IS = 0.0

MINI MI ZATI ON OF RMS WITH RESPECT TO FOCAL LENGTH CHANGE

RMS OF 1/2 LAMBDA WEIGHTED BY AREAS 0.010710

NEW FOCAL LENGTH 345.5173

X CCCRDINATE OF VERTEX

COORDINATE OF VERT E X =

COCRDI NATE OF VERTEX =

RCT AT I CN ABOUT X AX IS

ROTATION ABOUT V AXIS

ALL LENGTH UNITS AR E CONSISTENT WITH INPUT

ROT AT ION UNITS ARE RADIANS

0.0

0.0

0.0

0.0

• 0 .0



BEST FIT PARABCLCID WITH PINIMUM PATH LENGTH IN LEAST SQUARES SE1sP

36 FT ELEVATION STR - 20 wRT 90 11111

ORIGINAL FOCAL LENGTH = 345.5999 NC. POINTS IN ANALYSIS 450

INPUT DISTORTIONS OBTAINED ANALYTICALLY OPTION

ASSIGNED OFF-SET CF VERTEX X COORDINATE = 0.0

ASSIGNED OFF-SET OF VERTEX Y COORDINATE = 0.0

ASSIGNED OFF-SET OF VERTEX Z COORDINATE = 0.0

ASSIGNED ROTATICN ABOUT X-AXIS = 0.0

ASSIGNED ROTATION ABOUT Y-AXIS = 0.0

MINIMIZATION OF RMS WITH RESPECT TC RIGID BODY MOTION

PMS OF 1/2 LAMBCA WEIGHTED BY AREAS = 0.010709

DEVIATION OF THE MEAN - 1/2 LAMBDAS 0.00318
SUM-UNIT AREA*1/2 LAMBDA = 2.8585
SUM-UNIT AREAS 450.0000

X COORDINATE OF VERTEX = 0.0

COCRDINATE CF VERTEX 0.0

COORDINATE OF VERTEX = 0.0

ROTATION ABOUT X AXIS = 0.0

ROTATION ABCUT V AXIS = 0.0

MINIMIZATION CF RMS WITH RESPECT TO FOCAL LENGTH CHANGE

AREAS =RMS CF 1/2 LAMBDA WEIGHTED BY

NEW FOCAL LENGTH =

0.010201

45.5342

DEVIATION CF THE MEAN - 1/2 LAMBDAS = 0.00050
SUM-UNIT AREA*1/2 LAMBDA = 0.4472
SUM-UNIT AREAS 450.0000

x COCRDINATE OF VERTEX = 0.0

COORDINATE OF VERTEX = 0.0

Z COORDINATE OF VERTEX = 0.0

ROTATION ABCuT X AXIS = 0.0

ROTATION ABOUT V AXIS = 0.0

ALL LENGTH UNITS ARE CONSISTENT WITH INPUT

ROTATION UNITS ARE RADIANS



1-^
BEST FIT PAkABOLOID WITH MINIMUM PATH LENGTH IN LEAST SQUARES SE*-ISE

36 FT ELEVATION SIR 30 WPT 90 - - 11111

ORIGINAL FOCAL LENGTH 345•599 NO. POINTS IN ANALYSIS = 450

INPUT DISTORTICNS OBTAINED ANALYTICALLY - OPTION

ASSIGNED OFF-SET OF VERTEX X COORDINATE 0.0

ASSIGNED OFF-SET OF VERTEX Y COORDINATE 0.0

ASSIGNED OFF-SET OF VERTEX Z COORDINATE = 0.0

ASSIGNED ROTATION ABOUT X-AXIS 0.0

ASSIGNED ROTATICN ABOUT Y-AXIS = 0.0

MINIMIZATION OF RMS WITH RESPECT TO RIGID BODY MOTION

PMS OF 1/2 LAMBDA WEIGHTED BY AREAS = 0 009709

DEVIATION OF THE MEAN - 1/2 LAMBDAS = 0.00241
SUM-UNIT 4REA*1/2 LAMBDA = 2.1722
SUM-UNIT AREAS 450.0000

X COORDINATE OF VERTEX =

Y COORDINATE OF VERTEX = 0.0

Z CCCRDINATE OF VERTEX . °

ROTATION ABOUT X AXIS = 0.0

ROTATION ABOUT Y AXIS = 0.0

MIN MIZATION OF RMS WITH RESPECT TO FOCAL LENGTH CHANGE

RMS OF 1/2 LAMBDA WEIGHTED BY AREAS 0.009388

NEW FOCAL LENGTH = 345.5500

DEVIATION OF THE tEAN - /2 LAMBDAS = 0.00038
SIJK-UN/T AREA1/2 LAMBDA = 0.3399
SUM -LNIT AREAS 450.0000

X COORDINATE OF VERTEX = 0.0

'Y CCCRD1NATE OF VERTEX = 0.0

z cCCROINATE OF VERTEX = 0.0

POTATION ABOUT X AXIS = 0.0

ROTATION ABOUT Y AXIS = 0.0

ALL LENGTH UNITS ARE CONSISTENT WITH INPUT

ROTATION UNITS ARE RADIANS



P14 4/1;3
BEST FIT PARABOLOID WITH MINIMUM PATH LENGTH IN LEAST SQUARES SENSE

36 FT ELEVATION SIR 40 hRT 90 11111

ORIGINAL FOCAL LENGTI- = 345.5999 NO. POINTS IN ANALYSIS = 450

INPUT OISTO1TIONS UETA1N D ANALYTICALLY - OPTION 1

ASSIGNED OFF-SET OF VERTEX X COORDINATE 0.0

ASSIGNED OFF-SET OF VERTEX Y COORDINATE = 0.0

ASSIGNED OFF-SET OF VERTEX Z COORDINATE = 0.0

0.0ASSIGNED ROTATION ABOUT X-AXIS =

ASSIGNED ROTATICN ABOUT Y-AXIS = 0.0

MINIMIZATION OF RMS WITH RESPECT TO RIGID BODY MOTION

RMS OF 1/2 LAMBDA WEIGHTED BY AREAS

DEVIATION OF THE MEAN - 1/2 LAMBDAS =
SUM-UNIT AREA*1/2 LAMBDA =
SUM-UNIT AREAS

X COCRDINATE OF VERTEX

Y COORDINATE OF VERTEX

COCRDINATE OF VERTEX =

0.008482

0.00172
1.5519

450.0000

0.0

0.0

0.0

ROTATION ABOUT X AXIS = 0.0

ROTATION ABOUT Y AXIS = 000

MINIMIZATION OF RMS WITH RESPECT TO FOCAL LENGTH CHANGE

RMS OF 1/2 LAMBDA WEIGHTED BY AREAS = 0.008296

NEW FOCAL LENGTH = 345.5642

DEVIATION OF THE PEAN 1/2 LAMBDAS = 0.00027
SUM-UNIT AREA*1/ 7 LAMBDA = 0.2427
SUM-UNIT AREAS = 450.0000

X COORDINATE OF VERTEX = 0.0

Y COORDINATE OF VERTEX = 0.0

COCRDINATE OF VERTEX = 0.0

ROTATION ABOUT X AXIS = 0.0

ROTATION ABOUT Y AXIS = 0.0

ALL LENGTH UNITS ARE CONSISTENT WITH INPUT

ROTATION LNITS ARE RADIANS



/q4AIVS'S
BEST FIT P AF BOLOID WITH MINI tiUM PATH LENGTH IN LEAST SQUARES SE.'4E

36 FT ELEVATION S TR --- 50 'ART 90 11111

ORIGINAL FOCAL LENGTh = 345.5999 NO. POINTS IN ANALYSIS = 450

INPUT DISTORT IONS DET A INED ANALYTICALLY OPT ION 1

ASSIGNED OFFSET OF VERTEX X COORDINATE = 0.0

ASS 1GNED OFF-SET OF VERTEX Y COORDINATE = 0.0

ASSIGNED OFF-SET OF VERTEX Z COORDINATE = 0.8

ASSIGNED ROTATION ABOUT X-AXIS = 0.0

ASSIGNED ROTATION A EOUT Y-AXIS = 0.0

MINIMIZATION OF RMS Vii TH RESPECT TO RIGID BODY MOTION

RMS OF 1/2 LAMBCA WEIGHTED BY AREAS = 0.007051

DEVIATION OF THE mEN 1/2 LAMBDAS = 0.00113
SUM-UNIT AREA*1/2 LAMBDA = 1.0164
SUM-UNI T AREAS 450.0000

X COORDINATE OF VERTEX = 0.0

COORDINATE OF VERTEX = 0.0

COORDINATE OF VERTEX = 0.0

ROTATION ABOUT X AX IS = 0.0

ROTATION ABOUT Y AXIS = 0.0

MINIMIZATION OF RMS WITH RESPECT TO FOCAL LENGTH CHANGE

AMS OF 1/2 LAMBEA WEIGHTED BY AREAS = 0.006956

NEW FOCAL LENGTH = 345. '767

DEVIATION OF THE MEAN - 1/2 LAMBDAS 0.00018
SUM-UNIT AR EA*1 /2 L AMBDA = 0.1590
SUM-UNIT AREAS 450.0000

X COORDINATE OF VERTEX = 0.0

COCRDI NATE CF VERTEX = 0.0

COORDINATE OF VERTEX = 0.0

ROTATION ABOUT X AXIS = 0.0

POTATION ABOUT V AX IS = 0.0

ALL LENGTH UNITS ARE CONSISTENT WITH INPUT

ROTATION LN IT S ARE RADIANS



NEW FOCAL LENGTH = 345.5867

4 4/6
BEST FIT P ARA BOLO ID 1TH MI NI MUM PATH LENGTH IN LEAST SQUARES

36 FT ELEVATION STR 60 WRT 90 11111

ORIGINAL FOCAL LENGT h 345.5999 NO. POINTS IN ANALYSIS 45.0

I NPUT DISTORT ICNS UET AINED ANALYTICALLY OPT ION

ASSIGNED OFF-SET OF VERTEX X COORDINATE = 0.0

ASSIGNED OFFSET OF VERTEX Y COORDINATE = 0.0

ASSIGNED OFFSET OF VERTEX Z COORDINATE 0.0

ASSIGNED ROTATION ABOUT X-4 XIS 0.0

ASSIGNED ROTATION ABOUT Y-AX IS = 0.0

MINIMIZATION OF RMS W I TH RESPECT TO RIGID BODY MOTION

RMS OF 1/2 LAMBDA WEIGHTED BY AREAS 0.005448

DEVIATION OF THE MEAN - /2 LAMBDAS =
SUM-UNIT tREA*1/2 LAMBDA =
SUM-UN I T AREAS

0.30065
0.5821

450.0000

X COORDINATE OF VERTEX = 0.0

Y COORDINATE OF VERTEX = 0.0

Z CCCRDIN ATE OF VERTEX 0.0

ROTATION tBOUT X AX IS = 0.0

ROTA TI ON ABOUT V AXIS = 0.0

MINIMIZATION OF RMS WITH RESPECT TO FOCAL LENGTH CHANGE

R MS OF 1/2 LAMBDA WEIGHTED BY AREAS 0.005408

DEVIATION OF THE MEAN - /2 LA8DAS = 0.00010
SUM-UN IT AREA- 1/2 LAMBDA=`. 	0.0911
SUM LNI T AREAS 450.0000

X COORDINATE OF VERTEX 0.0

COORDINATE OF VERTEX = 0.0

COCRD NAT E OF VERTEX 0.0

ROTATION ABOUT X AX = 0.0

ROTATION ABOUT Y AX IS = 0.0

ALL LENGTH UN I TS ARE CONSISTENT WITH INPUT

ROTATION LN I TS ARE RADIANS



P 47*

BEST FIT PARABOLOID WITH MIN1t'UM PATH LENGTH IN LEAST SQUARES SENSE

36 FT ELEVATION STR - 70 WRT 90 - 11111

ORIGINAL FOCAL LENGTH, 345.5999 NO. POINTS IN ANALYSIS = 40

INPUT DISTORTICNS CBTAINED ANALYTICALLY OPTICN

ASSIGNED OFF-SET OF VERTEX X COORDINATE = 0.0

ASSIGNED OFF-SET OF VERTEX Y COORDINATE = 0.0

ASSIGNED OFF-SET OF VERTEX Z COORDINATE 0.0

ASSIGNED ROTATION ABOUT X-AXIS 0.0

ASSIGNED ROTATICN ABOUT Y-AXIS = 0.0

MINIMIZATION OF RMS 'WITH RESPECT TO RIGID BODY MOTION

RMS OF 1/2 LAMBDA WEIGHTED BY AREAS = 0.003710

DEVIATION OF THE MEAN - 1/2 LAMBDAS = 0.00029
SUM-UNIT AREA*1/2 LAMODA = 0.2620
SUM-UNIT AREAS 50.0000

X COORDINATE OF VERTEX = 0.0

Y COORDINATE OF VERTEX = 000

CCCRDINATE OF VERTEX = 000

ROTATION ABOUT X AXIS = 0.0

ROTATION ABCUT Y AXIS = 0.0

MINIMIZATION OF RMS WITH RESPECT TO FOCAL LENGTH CHANGE

RMS OF 1/2 LAMBDA WEIGHTED BY AREAS = 0.003698

NEW FOCAL LENGTH 45.5938

DEVIATION OF THE MEAN - /2 LAMBDAS = 0.00005
SUM-UNIT AREA*1/2 LAMBDA = 0.0410
SUM - LNIT AREAS = 450.0000

X COORDINATE OF VERTEX = 000

COCRDINATE OF VERTEX = 0.0

COCRDINATE OF VERTEX = 0.0

ROTATION ABOUT X AXIS = 0.0

ROTATION ABOUT Y AXIS = 0.0

ALL LENGTH UNITS ARE CONSISTENT WITH INPUT

ROTATION (NITS ARE RADIANS



ASSIGNED ROTATION ABOUT

ASSIGNED ROTATICN ABOUT

MINIMIZATION OF RMS WITH RESPECT

RMS OF 1/2 LAPBCA WEIGHTED BY AREAS

DEVIATION OF THE MEAN - 1/2 LAMBDAS
SUM-UNIT AREA*1/2 LAMBDA =
SUM-UNIT AREAS

0.0

0.0

OD'( MOTION

0.001878

0.00007
0.0660

450 0000

45/645
LEAST SQUARES StIsEBEST FIT PARABOLOID WITH MINIMUM PATH LENGTH IN

36 FT ELEVATION SIR 80 RT 90 11111

ORIGINtL FOCAL LENGT 345.5999 NO. POINTS IN ANALYSIS 450

INPUT DISTORTIONS OBTAINED ANALYTICALLY OPTION

ASSIGNED OFF-SET OF VERTEX X COORDINATE 0.0

ASSIGNED OFF-SET OF VERTEX V COORDINATt. 0.0

ASSIGNED OFF-SET OF VERTEX Z. COORDINATE = 0.0

X COORDINATE OF VERTEX = 0.0

COORDINATE OF VERTEX = 0. 0

.1 COORDINATE OF VERTEX = 0.0

ROTATION ABOUT X AXIS 0.0

ROTATION ABOUT Y AXIS 0.0

MINIMIZATION OF RMS WITH RESPECT TO FOCAL LENGTH CHANG

RMS OF 1/ 2 LAMBDA WEIGHTED BY AREAS = 0.001877

NEW FOCAL LENGTH =

DEVIATION OF TH',-7- MEA.
SUM-UNIT AREA v 1/2 LAMBD
SUM-UNIT AREAS

345.5984

/2 LAMBDAS  = 0.30001
0.0103

450.0000

X COORDINATE OF VERTEX = 0.0

COORDINATE OF VERTEX = 0.0

I CCCRDINAT, OF VERTEX = 0.0

POTATION ABOUT X AXIS = 0.0

ROTATION ABOUT Y AXIS = 0.0

ALL LENGTH UNITS ARE CONSISTENT WITH INPUT

ROTATION UNITS ARE RADIANS



ASSIGNED OFF-SET OF VERTEX COORDINATE

ASSIGNED ROT ATI CN ABOUT X-AX IS

BEST FIT PARABOLOID WITH MINIMUM PATH LENGTH IN LEAST SQUARES SENSE

36 FT ELEVATION STR 00 RT 90 01010

ORIGINAL FOCAL LENGTH = 345. 99 NO. POINTS IN ANALYSIS = 450

INPUT DISTORTIONS OBTAINED ANALYTICALLY OPT ION

0.0

0.0

MINIMIZATION OF RMS WITH RESPECT TC RIGID BODY MOTION

RS OF 1/2 LAMBCA WEIGHTED BY AREAS 0.002252

DEVIATION OF THE MEAN 1/2 LAMBDAS 0.00036
SUM-UNIT AR EA*1/2 !J4 4= 0.0496
SUM-LNI T AREAS 450.0030

X COORDINATE OF VERTEX = 0.0

Y COORDINATE OF VERTEX = 0.00498

COCRDINAT E CF VERTEX = 0.05595

ROTATION ABOUT X AXIS = 0.0000303

ROTATION ABCUT Y AX IS 0.0

MINIMIZATION OF RMS WITH RESPECT TO FOCAL LENGTH CHANGE

RMS OF 1/2 LAMBDA WEIGHT ED BY AREAS = 0 0 1249

NEW FOCAL LENGTH = 345.5361

DEVIATION OF THE MEAN /2 LAMBDAS -0.00000
SUM-UNIT AR EA*1/2 LAMBDA = -0.0000
SUM-UNIT AREAS 450.0000

X COORDINATE OF VERTEX = 0.0

Y COORDINATE OF VERTEX = 0.00233

COORDINATE OF VERTEX = 0.05595

ROTATION ABOUT X AXIS -0.0000303

RCTATI ON ABOUT Y AX IS = 0.0

ALL LENGTH UNITS ARE CONSISTENT WITH INPUT

ROTATION (,NITS ARE RADIANS



DEVIATION OF THE MEAN 1/2
SUM — UNIT AREA*1/2 LAMBDA
SUMaa. UNIT AREAS

0.00005
0 .0410

450 .0000

LA DAS =

BEST FIT PARABOLCID WITH MINI PATH LENGTH  IN LEAST SQUARES

36 FT ELEVATION STR ai'a 10 WRT co 01010

ORIGINAL FOCAL LENGTi- 345.5999 NO. POINTS IN ANALYSIS = 450

INPUT DISTORTIONS OBTAINED ANALYTICALLY OPTION

ASSIGNED OFFSET OF VERTEX Y COORDINATE 0.0

ASSIGNED ROTATION ABOUT X ..a.AXIS 0.0

MINIMIZATION OF RMS WITH RESPECT TO RI BODY MOT'.

RMS OF 1/2 LAMBCA WEIGHTED BY EAS 0.001954

X COORDINATE OF VERTEX 0.0

V COORDINATE OF VERTEX = 0 00411

COCROINATE OF VERTEX = 0.05561

ROTATION ABOUT X AXIS = a... 0.0000291

ROTATION ABOUT Y AXIS =

MINIMIZATION OF RMS WITH RESPECT TO FOCAL NGTH CHANGE

PMS OF 1/2 LAMBDA WEIGHTED BY A R EAS 0.00119

NEW FOCAL LENGTH = 345.5474

DEVIATION OF THE MEAN /2 LA D S = ..-0.00000
SUM UNIT AREA*1/2 LAMBDA =
SUM ...a LNIT AREAS 450.0000

X COORDINATE OF VERTEX = 0.0

Y COORDINATE OF VERTEX = 0.00192

COCROINATE CF VERTEX = 0.05561

ROTATION ABOUT X AXIS =

POTATION ABOUT V AXIS = 0.0

ALL LENGTH UNITS ARE CONSISTENT WITH INPUT

ROTATION UNITS ARE RACIANS



R #1://
BEST FIT PARABOLOID iITt1 IN MUM PATH LENGTH IN LEAST SQUARES SE'Sc

36 FT ELEVATION SIR 20 WRT 90 -- 01010

ORIGINAL FOCAL LENGTH 345.5999 NO. POINTS IN ANALYSIS = 450

INPUT DISTORT IONS OBTAINED ANALYTICALLY - OPTION

ASSIGNED OFF-SET OF VERTEX Y COORDINATE 0.0

ASSIGNEE) ROTA TI ON ABOUT X-AXIS = 0.0

MI NI MI ZAT ION OF RMS WITH RESPECT TO RIGID BODY MOTION

R MS OF 1/2 LAMBDA WEIGHTED BY AR AS = 0.001660

DEVIATION OF THE MEAN 1/2 LAMBDAS
SUM-UNI T AREA1/2 LAMBDA =
SUM-UNIT AREAS

O .00004
O .0327

450.0000

X COCRDI NATE OF VERTEX = 0.0

Y COORDINATE OF VERTEX 0.00327

Z COORDINATE OF VERTEX = O 05259

ROTATION ABCUT X AX IS 0.0000284

ROT AT1ON ABOUT Y AX IS 0.0

MINI MI ZATICN CF RMS WITH RESPECT TO 'FOCAL LENGTH CHANGE

RMS CF 1/2 LAMBCA WEIGHTED BY AREAS = 0.001111

NEW FOCAL LENGTH 345.5579

DEVIATION OF THE MEAN 1/2 LAMBDAS = 0.00000
SUM-LNI T AREA*1/2 LAMBDA = -0.0000
SUM-UN IT AREAS 450.00k, 0

X COCRDI NATE OF VERTEX 0.0

Y COORDINATE OF VERTEX = 0.00153

COCRDI NATE OF VERTEX z.- 0.05259

II CTATI ON ABCUT X AX IS = -0.00002 4

ROTATION ABOUT Y AXIS = 0.0

ALL LENGTH UNITS ØRE COI" S IST ENT r4ITH INPUT

ROTATION UNITS ARE RADIANS



/2 LAMB -0 00000
O .0001

450.0000

Rszi
BEST FIT PARABOLO D WITH MINIMUM PATH LENGTH IN LEAST SQUARES SE4SE

36 FT ELEVATION STR 30 WRT 90 01010

ORIGINAL FOCAL LENGTH

-

34559' NC. PC NTS IN ANALYSIS = 450

INPUT DISTORTIONS OBTAINED ANALYTICALLY OPTION

ASSIGNED OFF-SET OF VERTEX Y COORCINATE 0.0

ASSIGNED ROTATICIN ABOUT X AXIS = 0.0

MINIMIZATION OF RMS WITH RESPECT TO RIGID BODY MOTION

R MS OF 1/2 LAMBDA WEIGHTED BY AREAS = 0.001374

DEVIATION CF THE MEAN - 1/2 LAMBDAS
SUM-UNI T AR EA*1/2 LAMBDA
SUM-UNIT AREAS

X COCRDINATE OF VERTEX

Y COORDINATE OF VERTEX =

Z COORDINATE OF VERTEX =

ROTATION ABCUT X AXIS =

ROTATION ABOUT Y AXIS

MINIMIZATION CF RMS WITH RESPECT TO FOCAL

RMS OF 1/2 LAMBDA WEIGHTED BY AREAS -

0.00003
O .0247

450.0000

0.0

.00249

0.04964

-0.0000245

0.0

0.001006

NEW FOCAL LENGTH =

DEVIATION OF THE MEAN
SUM-LNI T AREA*1/2 LAMBDA
SUM-UNIT AREAS

X COCRDINATE OF VERTEX

Y COORDINATE OF VERTEX

COCRDINATE OF VERTEX =

ROTATICN ABOUT X AXIS =

345.5681

0.0

0.00116

O .04964

-0.0000245

ROTATION ABOUT Y AXIS = 0.0

LL LENGTH UNITS ARE CONSISTENT WITH INPUT

ROTATION UN ITS ARE RADIANS



/54: 6.3
BEST FIT PARABOLO D WITH MI NI MUM PATH LENGTH IN LEAST SQUAF ES S ENS/E

36 FT ELEVATION STR 40 WRT 90 01010

OR I GI NAL FOCAL LENGTH 345.5999 NO. POINTS IN ANALYSIS = 450

INPUT DISTORTIONS OBTAINED ANALYTICALLY OPTION

ASSIGNED OFFSET OF VERTEX Y COORDINATE 0.0

ASSIGNED ROTATION ABOUT X-A X I S 0.0

MINI MI ZAT ION OF RMS WITH RESPECT TO RIGID BOCY MOTION

RMS OF 1/2 t.AMBCA WEIGHTED BY ARAS 0.001103

DEV AT ION OF ThE MEAN 1/2 L AMBOAS =
SUM-UNIT AR EA*1/2 LAMBDA =
SUM -UN I T AREAS

X COORDINATE OF VERTEX

COORDINATE OF VERTEX  =

COORDINATE OF VERTEX

ROTATION ABCUT X AX IS

ROTATION ABOUT Y AX IS =

0.00002
0.0177

450.0000

0.0

0.00178

0.044-25

44.. 0.0000212

0.0

MI NI MI ZATI ON OF RMS WITH RESPECT TO FOCAL LENGTH CHANGE

FMS OF 1/2 LAMBCA WEIGHTED BY AREAS 0.000877

NEW FOCAL LENGTH = 345.5774

DEVIATION OF THE MEAN 2 LAMBDAS .... 0•00000
SUM-LNI T AREA*1/ 2 LAMBDA = 4.-'0.0031
SUM-. UN IT AREAS 450.0000

X CGCRDI NAT E OF VERTEX = 0.0

COORDINATE OF VERTEX 0.00083

COCRDI NA TE OF VERTEX 0.04425

RCT ATI ON ABCUT X AX IS = 4... 0.0000212

ROTATION ABOUT Y AX = 0.0

ALL LENGT UNITS ARE CONS !STEN T WITH INPUT

ROTATION UNITS ARE RADIANS



P. 5 4 5
BEST FIT PARABOLOID WITH MINIMUM PATH LENGTH IN LEAST SQUARES SE\1SF

36 FT ELEVATION STR 50 WRT 90 - 01010

ORIGINAL FOCAL LENGTH 345 5999 NO. PCINTS IN ANALYSIS 450

OPTION

ASSIGNED OFF-SET CF VERTEX V COORDINATE = 0.0

INPUT DISTORTIONS OBTAINED ANALYTICALLY

ASSIGNED ROTATION ABOUT X AXIS 0.0

MINIMIZATION OF RMS WITH RESPECT TO RIGID BODY MOTION

PMS OF 1/2 LAMBDA WEIGHTED BY AREAS 0.000850

DEVIATION OF THE MEAN - 1/2 LAMBDAS = 0.00001
SUM-UNIT AREA*1/2 LAMBDA = 0.0116
SUM-UNIT AREAS 2 450.0000

0.0

0.00116

0.03674

-0 0000184

X COORDINATE OF VERTEX =

Y COORDINATE OF VERTEX =

Z. COORDINATE OF VERTEX

ROTATION ABOUT X AXIS

ROTATION ABOUT Y AXIS

MINIMIZATION CF RMS WITH RESPECT IC FOCAL LENGTH CHAIGE

RMS CF 1/2 LAMBCA WEIGHTED BY AREAS 0.000728

NEW FOCAL LENGTH = 345 5650

DEVIATION OF THE MEAN 1/2 LAMBDAS -0.00000
SUM TIT ARE4*1/2 LAMBDA = 0.0000
SUM-UNIT AREAS 450.0000

X COCRDINATE OF VERTEX = 0.0

COORDINATE OF VERTEX 0.00054

COCRDINATE OF VERTEX 0.03674

ROTATICN ABOUT X AXIS •■••••■ -0.0000184

ROTATION ABOUT V AXIS = 0.0

ALL LENGTH UNITS ARE CONSISTENT WITH INPUT

ROTATION UNITS ARE RADIANS



itC? 6.1.y
PI NI MUM PATH LENGTH IN LEAST SQUARES SE=4SEBEST FIT PARABOLOID WITH

36 FT ELEVA T ION Si R 60 WRT 90 -- 01010

ORIGINAL FOCAL LENGTH 345.5999 NO. PCINTS IN ANALYSIS =

I NPUT DISTORTIONS OBTAINED ANALYTICALLY - OPTION

ASSIGNED OFF-SET OF VERTEX Y COORCINAT E 0.0

ASSIGNED ROTATION ABOUT X-AXIS = 0.0

MINI MI LAT ION CF RMS WITH RESPECT TO RIGID BODY MOTION

RMS OF 1/2 LAMBCA WEIGHTED BY AREAS = 0.000616

DEVIATION OF ThE PEAN 1/2 LAMBDAS 0.00001
SUM-UNIT AREA v. 1/2 LAMB' 0.0066
SUM-UNIT AREAS 450.00(10

X COORDINATE OF VERTEX 0.0

Y COCRDI NAT E OF VERTEX = 0 00067

Z. COORDINATE OF VERTEX = 0.02031

ROTATION ABCUT X AX IS -0.0000259

ROTATION ABOUT Y AX IS = 0.0

MINIMIZATION OF RMS WITH RESPECT TC FOCAL LENGTH CHANGE

RMS OF 1/2 LAMBCA WEIGHTED BY AREAS 0.000562

NEW FOCAL LENGTH 345

DEVIATION OF ThE MEAN - 1/2 LAMBDAS - 0.00000
SUM-LNI T AREA'112 LAMBDA =
SUM-UN IT AREAS 450.0000

X CCORDINATF OF VERTEX = 0.0

COCRDINATE OF VERTEX 0.00031

COORDINATE OF VERTEX 0.02031

RCTATICN BCUT X AXIS = -0.00u0259

ROTATION ABOUT Y AXIS 0.0

ALL LENGTh UNITS AR E CONSISTENT WITH INPUT

ROTATION UNITS ARE RADIANS



R56?
BEST FIT PARABOLOID WITH MINIMUM PATH LENGTH IN LEAST SQUARES SENSE

36 FT ELEVATICN ST R 70 WRT 90 01010

ORIGINAL FOCAL LENGTH = 345.5999 NO. PCINTS IN ANALYSIS = 450

INPUT DISTORTIONS OBTAINED ANALYTICALLY OPTION

ASSIGAED OFF-SET OF VERTEX Y COORDINATE = 0.0

ASSIGNED ROTATION ABOUT X-AXIS = 0.0

MINIMIZATION CF RMS WITH RESPECT TO RIGID BODY MOTION

RMS OF 1/2 LAMBDA WEIGHTED BY AREAS = 0.000399

DEVIATION OF THE MEAN - 1/2 LAMAS = 0.00000
SUM-UNIT AREA*I/2 LAMBDA = 0.0030
SUM-UNIT AREAS 450.0000

X COORDINATE OF VERTEX = 0.0

Y COORDINATE OF VERTEX = 0.00030

I COORDINATE OF VERTEX = 0.01348

ROTATION ABCUT X AXIS = -0.0000183

ROTATION 8OUT Y AXIS = 0.0

MINIMIZATION CF RMS WITH RESPECT TC FOCAL LENGTH CHANGE

RMS OF 1/2 LAMBCA.WEIGHTED BY AREAS = 0.000383

NEW FOCAL LENGTH = 345.5962

DEVIATION OF THE MEAN 1/2 LAMBDAS = -0.00000
SUM-UNIT AREA*1/2 LAM DA = -0.0000
SUM-UNIT AREAS 450.0000

X COCRDINATE OF VERTEX = 0.0

Y COORDINATE OF VERTEX = 0.00014

Z COORDINATE OF VERTEX 0.01348

ROTATION ABOUT X AXIS = -0.0000183

ROTATION ABOUT Y AXIS 0.0

ALL LENGTH UNITS ARE CONSISTENT WITH INPUT

ROTATION UNITS ARE RADIANS



19.';27://4.5
BEST FIT PARABOLCID WITH MINIMUM PATH LENGTF IN LEAST SQUARES SENSt.

36 FT ELEVATION STR 80 WRT 90 01010

ORIGINAL FOCAL LENGTH 345,5999 NO. 
p
CINTS IN ANALYSIS = 430

INPUT DISTORTIONS OBTAINED ANALYTICALLY OPTION 1

ASSIGNED OFFSET OF VERTEX Y COORDINATE = 0.0

ASSIGNED ROTATION ABOUT X-AXIS = 0.0

MINIMIZATICN OF RMS WITH RESPECT TO RIGID BODY MOTION

RMS CF 1/2 LAMBDA WEIGHTED BY AREAS 0.0001%

DEVIATION OF THE MEAN j am- 1/2 LAMBDAS = 0.00000
SUM — LNIT AREA*1/2 LAMBDA = 0.0008
SUM—UNIT AREAS 450.3000

X COCRDINATE OF VERTEX = 0.0

Y COORDINATE CF VERTEX = 0.00008

Z. COORDINATE OF VERTEX = 0a00655

ROTATION ABOUT X AXIS = -•.0.0000097

ROTATION ABCUT Y AXIS =

MINIMIZATION CF RMS WITH RESPECT TO FOCAL LENGTH CHANGE

RMS CF 1/2 LAMBDA WEIGHTED BY AR E AS = 0.000194

NEW FOCAL LENGTH = 345.5991

DEVIATION OF THE PEAN 1/2 LAM2DAS =
SUM — UNIT AREA*1/2 LAMBDA =
SUM AREAS 450,0000

X COORDINATE OF VERTEX = 0. 0

Y COORDINATE CF VERTEX = 0.00004

Z COORDINATE OF VERT E X = 0.00655

ROTATION ABCUT X AXIS = 0000097

ROTATION ABOUT Y AXIS = Oa°

ALL LENGTH UNITS ARE CONSISTENT w ITH INPUT

ROTATION UNITS ARE RADIANS



BEST FIT PARABOLOID WITH MINIMUM PATH LENGTH IN LEAST SQUARES SE4S''.

36 FT ELEVATION STR -DEG F TEMP INCREASE (ZENITH PTD)

ORIGINAL FOCAL LENGTh = 345.5999 NC. POINTS IN ANALYSIS = 450

INPUT DISTOtiTIONS OBTAINED ANALYTICALLY OPTION 1

ASSIGNED OFF-SET OF VERTEX X COORDINATE = 0.0

ASSIGNED OFFSET OF VERTEX Y COORDINATE = 0.0

ASSIGNED ROTATION BCUT X-AXIS = 0.0

ASSIGNED ROTATION AEOUT Y-AXIS 0.0

MINIMIZATION CF RMS WITH RESPECT TC RIGID BOUY MOTION

RMS CF 1/2 LAMBDA WEIGHTED BY AREAS = 0.002007

DEVIATION OF THE MEAN - 1/2 LAMBDAS = -0.00005
SUM-UNIT AREA1/2 LAMBDA = 0.0463
SUM-UNIT ARAS 450.0000

q: COCF, DINLTE OF VERTEX = °*°

)( COORDINATE OF VERTEX = 0.0

COORDINATE OF VERTEX = 0.00083

kOTATION ABOUT X AXIS = 0.0

ROTATION ABOUT V AXIS = 0.0

MINIMIZATION CF RMS WITH RESPECT IC FOCAL LENGTH CHANGE

RMS CF 1/2 LAMBDA WEIGHTED BY .AREAS = 0.000984

NEW FOCAL LENGTF = 45.6592

DEVIATION OF THE VEA N - /2 LAMBDAS = 0.00000
Sum-UNIT AREA*1/2 LAMBDA = 0.0000
SUM-UNIT AREAS 450.0000

CUCROINATE OF VERTEX = 0.0

X COCRDINATE OF VERTEX = 0.0

y COORDINATE OF VERTEX 0.0C165

ROTATION ABOUT X AXIS = 0.0

ROTATION bCUT Y AXIS 0.0

ALL LENGTF UNITS ARE CONSISTENT WITH INPUT

ROTATICN UNITS ARE RADIANS
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