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SUMMARY 

CONFlOE.NTlAL 
Th, purpoee of thb analy1u 111 to join the compooont p.rta of the 

cooplete aircraft (wing, beam, tank, center fusela.ge, rear 1\teelage and stiff 

fill) together by meaJJS of thi, border or closed circuit r1tdundanciee and 

s tnt1call)" peternir.iate react.ions. 

The reaulta of thi1 analyw u are: 

' 
a) the border or closed circuit redundancies to ge~ral alrcrd't load 

matrix, FPA; 

b) the dapl•~ment matrix for the general aircrart ana.lysia loading 

* c) the ,tress to ge:1<'!ri.l airoraf't load matrix for .ach component., s
1
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St €"' (a) 

Key to t,ti, c\I'J Matriir 

V 84 

~ -f - 6~ 79 I 38 lJI, , ll't 
I I ' 

u l 
Nou zel ') element,e 

Zone 1 Zollfl l 6241 
~ .?J see se,:ticn 
3 ltS entitled, 

7 4 25f, "Eatabliahi,d 65 5 2,'5 :t.atri~a•· 
(, 0 

79, 7 C 

81.1 
Be, 3 Total ,;759 
r 

104_ 6 
4 

Eler.ion• & ;'e,tal J4l t,J 

11 lf 5 I 
I 

For zone 1 , th11 elements of tte CUV r.iatrlx conaist of the elemente of the 

axactly symmetrlcal Zab matr.u of thA wfog rounded off to 6 dec!?ia.l places. 

The indioes of the IBM numbering syeteni corr"apond to thoae of tne mmberir.g 

~y11tem of tha general aircraft analysis. Th11 chec-.k row and column will havei 

to be recalculated. 

For zonea 2, 3, 4 and 5 the elenients and check awns a.re 1hown in thi, 11ection 

entitled, "Est~bliahed W,atricea~ . 
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Key to the ¾J> Matrix 

p -
l -l4 

~ r OM l 1 

65 1 

Non zero elements 

Zone l 0 
2 50 

Tottl 50 

see section entitled,"Eatablished 
Matrices" 

Zone 2 Element& Total 1666 

119 

Key to the TUA Matrix 

A. -----
1 65 

1 ' u . 
88 

' 

Zone l 

65 \..-- J 
Zone 2 

Zone 

119 __ L J 
65 

Non zero ele ments 

Zone 1 
2 
3 

65 Kronecker Delta 
0 

76 -· see section entitled, 
"Established Matridl,a" 

Total 141 

Ele111ents Total 10472 

0 0 
Sinoo the load point index system A, B as defined in report 

7/0510/lJ hM already been issued to th~ i,tress office and considerable 

work ha8 bean done using this ind~Y system, it will be the officJal load 

point. ay!tel!l, The index syste!ll A, Bas used in this report up to tois shoe,t 
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has been uEed for numerical. convenience, However to reduce the posa ibility 

of e rror and additional work in the future the matrix TUA will be recoded to 

Tui and the following sheets in this report will use the load point indices 

tt 

Key to the Tui matrix 

U 1 

65 

119 

0 
A 

1 67 - -- ---,-

Zone 
l 

Zone 2 

Zone 
3 

62 

91 

79 

Non zero elements 

Zone l 65 
2 0 
3 76 

Total 141 

Elements Total 

In zone l the elements Tui are equal to unity for 

(i) 
0 

a nd for U = 5B A .. 59 
(ii) 59 (:IJ 

(iii) €JJ 61 
(iv) 61 62 
(v) 62 64 
(vi) 63 65 
(vii) 64 66 
(viii) 65 67 

all others are equal zero. 

see note below 

see section entitled, 
''Established Matrices'' 

10829 

U = i "" 1 to 5? inclusive 
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* SiU Matru 
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* I * 
The ele me ntt1 of the S lU matrb' are the e lecients of the Sia raatrh 

of the individual c~ponent &Juwyaiee rwnded off to 5 deciria.1 place a. 

For wing (l If) no recoding neces sary. Check ewna to ~ r l' c&1culated, 

for beam (* ., B) 

For tank(*., T) 
,He section entitled, "Este.bliahed !t.atric~e" 

For c-er.ter ruel~ (* = C) 

For rear fusel Afe (* • R) 

* the SiU matrix •ill be added to the section 

entitled, "Establ 18hed 1/.atri~s••, at a later date . 
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Tr~ St~tica.lly determir.ate fictitious str~9s to load 

Stress to fictitim .. s stress for:wing 

'tca.11 

te.."1),-

cuntt;r iusel age 

dth indices 

1, ... , ........... 91 

U, V .,. 1, 2, . . . . . . . . . ,119 

P, Q, R 1, 2, ........ 14 

l, 
.., ......... 1·,:,,, 201, 202, ..... 282 excluding Zl9 <-, 

( irebs tr.J.ud, d) 
for wir.g/\ i, i< 

and 281 
for beam 1, k 

for tan.i: i, k 

for df\1s. i, k 

for r, fus. i, ,..: 

-- 1, .... , ..... ,4 

"" 1, .... , ...... JO 

., 101, 102,l .. 11.,3, \J .. , ,>f'.' , •• ,.~ 1 , JCl, 302, .. 343, 
4bl, /,v2., . . . /,}._,. cxcluJ ing 4.<.7 

= 1, ~, ........ 51 

[JA TE 
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B) Elemont~ry Operations: . 
Tra.n.spooo to All' is ~ 1 

Mutr ix produ'ct of AAk and Bki is CAi' denoted e.s 

AAk B,d = CAi 

Ir.verso to DPQ is 
-1 

DQ' 

C) Chocks to be rrir.ted: 

Invenion Error 
-1 

°i,R DRQ - °F~ . 

D) Results to be rrir.ted: (Punched cards to be retainod for future use) 

Border er closed circuit reduu(!ancies to ~eneral 
aircraft unit load:i 
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z.Tw 
"' 31i 

E} Oporatioru;: (Operationo 1 - 10 i.dont.icaJ. ,tith oporatior.s 1 - 10 of 
Report Gtir/l09C./JJ4, Type Program No, 1) 

Stage (a) 
1) Multiply 

J) Im.f;rt 

.4) Perform 

i}Q = 11,u HUQ 

-1 
Dr,-~ - - Dzy 

print 

print 

DATE 

I 
I 

I 







• 

• 

• 

~~ .A V N O ,4/ IU"/l -!F r I IMI T c lJ 

7Jc-1ci3 
Rr 0 0RT No __ , :_ 1 ___ _ 

17 
TECHNICAL !>EPARTMENT 

SHEFT NO ____________ _ 

AIR C RA FT PREPARED BY DATE 

C l05 eneral Aircraft kialys is R.;J,Shearl .rune 1956 

RE IBHE ~¥-: w 

Avro rr-,port· ~er/10'X)/J)4 
j• 

Avro Mport '10N\01X;; _; 'l6 
~ 

A.vr? report ?/G5L/ 14-

Avro report; 7/0';10/7 

A-,r.::, re!"0rt "/l,510./!? 

Avrc, report '7 10510/9 

J.vro r•,port 7;c.,51:;/v 

Avro repm·t "'/:)5]0/lJ 

Avro report ?/0510./15 

CHECKED BY D A TE 

1l1eory or .Julti.-Spar an,j :.!ultt-Ft b iiing Structurns 
June lq55; Alex. Gr .:adzie1s:d 

rYS BeW'I Analysis ;,lay 195' ; :-:. :, . 3r.er.rl:,r 

Ning Anc.lyois June 19'.;5; V. }'.Gardener, Fi.. 'i.~he11.rly 
D,L. Turner, 

Tar.k J Analysl::i f,lz,,rch 1:55; idPx, ,,·zid.dels'-<1 and 
W. Ro'c,t: rts . 

Cent r Fii:.:>':'la:c !~ncQysis :l(~•. l\'4· .. ,..1; .onU ..:..;:)t..1.r.o, 
'/, l:'.C, ..rd,rnc:r· 111~d ', 6·c:rr9.l 

,ND" F'1sola,::e Al,ct.l.,i;is Sept. 1956; T ,Andrews, 
E. Au{.mst iM, C. Burrell and C. ·J•.1.noo:;on 

Loa..1 S/s't<•m of ,f"nnral Stress Analy:, .s !' tiH 
J..!.rcraft r,i 1.iy l ;'.;( , A..l.ox. ,}rzedz ielski ul J R.:;. Snoa1Uy 

Wing Web Shear flows 
C. '.zun<iJsan 

; C. Bur.rEtll and 







REPORT NO 

't R() 1/RrN II- I lltf/Tro 
MALTON ONTARIO 

TECHNICAL DEPARTMENT 
SHEE"T No __ 2 O 

AIRCRAFT 
PREPARED BY 

• I 

1)1 

I 
CHECKED BY 

L d/ 

/ ,I / 

;r,:; ;l. -- r 
" ,J. A:;; (_ _;;--; ,f . ,- .I 

,.._, ,, 

.. d r b 
~ 

C 

~

, ,o•~• • F ,,_ '_., j• 

9 5"'"" 771 
,o /) ".,. 5' ~ Re / 3> r). k 1-:'t l ,. ~-f ♦ ' -;')►.. l J 

/0~. /? ,;~ p, 
-.. 

,,1=; / -... r,- II- . " 
~ 

\ ,,. ) Js • l 

/• ;, 

J 
F", ... ' I 1, ,. 
s- .. ,! I, ". • l jr: 

~ rr . ~ • r. r < •• ,;.. I 
I ., 

! ->.. a:.- • . b3 V 
0 ../. ~ "'7 1 

1 . • '~8t, . {M,) ,F/-
........ "' 

, 
/" , 

< " (b1• I"• 

I 1;. ; / , / 
f • I > I , v p 

\. 1 -
//·.,.~I 

( e ' 
. ,::,,. > p J I "'(?_73] 

I ,4 ( ) v ~1 L,. 

r r,., ~ -;-,. " v X 

, /- I C /• / .:--
'· \ t , 

I I• 

I' I) [) I J/h -~ - t., l , 
I J 

C 

77 ~ ;; /) ~ --
.-1-c. 

d-h 
I 

l--:. Q,. r 
._, C ?{ -1,; j,-

I 
f d-

) A c;;,. b - ,,.. 
/' !'- .4 

l~ 
/ 

➔ -9 

?,, 
f 

4>~? q,, 
A I/'> I 

F;'I ''< 
--- - - + 

• - ~ 
~ 

' ' / ,II 
,,.. 

~ ~ .! ;N I/ "I • -~I- < 0,1''·' ,(, 

-- 5' I'~ / 
.,_-

5'( ''A .: {" 

( <: 
' 

.5.1 ✓ < r ' // J,., 
,... ;., ·111 / '.t I /'I I .t / I , -"~ 

' ,.; 









• 

• 

• 

AV ROE C ANADA LIMITED REPORT N O I 

TECHN ICAL DEPARTMENT (Aircraft ) S HEET N o 2 ./.- .::::::.:::.:::.:::.:::.:::.:::.:::.:::.:::.:::.:::.:::= 
A IR C RAFT 

PREP A RED BY 

J •;J ,7 / 

9'1,, I 5 
C H EC K ED BY 

-----+-

-;: //'I ~/' /f. ,,, 'I ON ;r;.,.c- .-,,e. 'c,•' I ;--; ;1 (' /~ .... .( , ...... ~ .. c. I - j/, I 

Le ,Hv /" ,_.:vr 7' ( >< Bv,vo ,1 ',t'.: ~ 6' 7' /' 

r -r :T "..., ' ~<;- (./_ V /l /,.,.1 ,,;.J,,1 .('' I ;, 
IN ,.,._ t: I L 

I I .,, 

r·· , •1 ~ 

( ;./. /I'} /C Fr, , k >1E/.17 

/NC I< 
c. 

/-,r✓ 1. ~,<) 

t t 
I 2 

--; 
J',C 

l3 

I 
~ PI, 

~I" ~ <n 

J'i 

l f 
85 8(, 8 I BB 

~3 -~fj 9S 

/OJ UV 

:- "'3 

/1 '/5' IOI /0? 7/ 7 7 7 'i 

~ ,.,1f 7 
1!{ L_'-'"1 _J 

/,f,9~ ~ ,:'-C 

lh.tr !lE 
.ii'/ /00 









REPORT N, 7/os 1/ 3 

EET No 
211 -I l R O ·II /I r /I 1 / I I I If IT I I) 

""1ALT.JN ONTAR 

• 
r---_____ T_EC_H_N_I_C_A_L-.-D_E_PA'---"R'-'--T'-M'-Ec:._N_;__T_____ _REP A_R E_o _B_v_ 1 ~ _., - -

AIRCRAFT 

c:-10::--- ffcnu-,,, /),,,.,,r/ft<141/<'f-,P-75:~"<'.t'/ rr- f.J.!6 

t=
CHECKEO BY [A"E 
-- if -- -

-~----------------'------,------! - /1 :~f. 
I 

TH J..E TI" ",I C-? /'V ~· r ' cJF 
;_) .PJ/-f;}/ [:, 0-= / 1,~ -,{' , c_~ Cv,, . 1. "v p 

I 

GA <!} Tut. cf 
2) EL e t-fEN ,..., (Jc: C-:.w //v ( / \ "'-"?'CJ '\I E: 5' 2, _, 4 1 

,::--
3) £Le,,. •EN < tJc ,f__,,p // / \ ZtiNE 2 -
4) £1..£,•1£:Nrf O;:= 0A M"1 ·e1x ZONE 3 f T:• ;1,4~,r1-1 2dJNl: 3 

u;; 

.s) EL E A,'E '\I T5 '-- ',c J f'/1 ~I { 
' u 

t,) t;-;__ f: /'--1 c ✓ T s ,-,F S.u M'i·'- '( 

• 

• 





~b,.-, :•~ 

f V ;-,.1-;;J :;~.: t TM~ f 
; ! "fi-)(f I 1 P, I T 

Hk1 , I l: I ~ : .. l 
h t-. ~- t ; I< f 

1 l 1 1 l 
z % i i i 
J } ' J 1 
I, ~ l /, ! 
'i 1 I ~t 
f , t,, i !, 
1/ 1 I ? 
e ,. 1 ,1 

• 'I 7 ' 'J .. • ; I~ 
;,,v, hi t •,O 
Hi.4l l}l t 

1 l :l,12. 1.:!i 
n d,: j 1J f 

, ,4 !v. l l. l 
1 •. t~.J.it) I JS j l l {,I ;fh I 1(, i· 
j 1,7 t 17; .l'I 

13'l'if 111 
! .I. \'tlv Ii~ 
' , , , f•-':,r-; '" 

~.,V , '6N J ( N. 

, ;:1., 21 .
1
n 

'J. f ~ I 'l'· 
J ~.i_). - ,;~ '~.l 

d;.. I ,J 

l 14 ZJ~ ,u 
;,, ,. -~ 
,i,~, ,;J5 

• .:6f..l4 ~b l·:-, n J;:, 
1 -lt1 i ,c! i/BI 

l')' ',!'J '.:'.' 
I J,} Jo ! ;li, 

ll J). >J.. 1· 

i~ ,..- ! 32 
,J i ) '] 

• l "· ,. ,J. l • 

IA::.....-u ... ... ... ....~ ... - ........ _ ... --. . - • .... ~ -

TAB~ I Report No. 7/0510/J Sheet No. <') 
R,N.3nea.rly June 1956 

Gen. --t 
C/t I ~ iV; ~I p ·~~ln:7 i½I-~ ·r .Tani< : .. -c/rf ,;, r:-1 

S~~ < lli'>K-j. 
c n i ~iiM w j :; 'r , c I R. b, o ~B;-4 :, 1 

Be~-lf. r:.'lk 

b T 
a t a 

,-· ·­
c/F : R/F I 

I I 
C f H ' 

!l , !I. • , t,.o. A . 9. ,a l a t o • A f,i~ O. a I 

; f l ,;--~~r :o~ - I -· -:-· -r - - l \ l 1 {l 
I i 2 67 ~ ?2: 20; ·1: l t I ~ ! ?. 2 2 l 

1 3 68 L1, /0, t I ; ,· 3 ) 1 J 1 t . . . I • 
r 4 69 ~ 1.1 , I 20 4 • 4 4 i 4 

; 10 ; I J ! 5 1 5 5;5 I 6 !71 ! : I ,. 11 6 l 6 6 i 6 :. 
1 in ~7 l 5 l 7 . 7 7 7 • 

i ! e 73 a ; 1 23 , 1 a I s i l s i 
' ! 9 74 C9 j 9 9 t 9 9 i 9 • 

lC 
1
75 10 I ! 10 10 ! 10 10 l 10 l 

- 1 ll l,h h.11 ; ; ! 11 11 ,· 11 i l 11 . 

l
l:.C; 77 llu, l 12 1 1.-:! 12 1.L 12 t 
lJ _ ?e p.1J I . , 113 ! 13 13 1J l 

; f'• t79 11.1!., . i . . _ ..,..c. __ __, l 14 14 14 J4 
I 15 15 15 1~ [ 
l 16 16 6 16 1 

l
• 17 • 17 11 I 11 l 
I 18 18 18 18 
I 19 1,9 19 !19 

20 20 20 120 1 f 
21 2l 21 21 
22 22 Z.2 122 
23 2J J%3 !%J 
,:, ' 24 .... , l 24 j 

! z'; 2, !25 l2s 
l i6 26 i26 i 26 ! 
1 27 ;_7 27 I ~7 

28 28 ,~0 j28 I 

29 .:.9 «:9 •i.9, 
, JO JO JO 1JO 
Jl 31 i)l 31 

I J2 32 ';.: 32 j 

1 }) 33 l33 B 

-~ +.-- -· 
i 
I 

--
' 

a r & 1 
--r-•-.. ..J 

' 

·~- ..,. . ., l"'\-...-~.t't ~-..,_..it - ..... ..,..,...- .... - ·~ 
~ ' ., "" .;- i 

JI. 3' q / .. 
__,__..-~-~-~--. --~---,._ .. _ • ., _ ... ,--4-...-- ~ --· _, •• ~,.... ... ~ ~~~· -:;;._~~~ qt, , • ....:.--~--- _ • .::.t,.., .. ...;;;.~ 

! j O l (j 'Ji;, • 
• ~? 1 iV '1_...,. 

·i• j8t3F I~~ 
JJ,;:J. 11 

, '.0 40 !4C 
I .i1 1 111 

• 6 1 ": 6 36 ?6 J . ; .., 
)7 37 7 37 

, j 8. JS )c j8 
39 J9 J9 ]'1 
/.,0 40 i40 40 
, ., /1 i1 1 1 1 ! 



~ 
GJ 33 

..,.-... -.....,.....,........- ... ,,,,.. -...~~~ ''<!'"-~~~ .,..--.-,-•• .,_, '·----m,·- ~ ....... _...__.,.a-i.•~~ ... .L,.4··..-•~•-Jw.:~ t ... .......--:.;---............ .;...t._.-,_.,, 

' .J.11 .;., ,,. ' 

: )b It, • )~ 
l 7 ,,, -.~. •. '.,;' . 
i Jc! 1 )8 i ;tl 
I J'J;) .t _3 J 
I ~o 1,fJ l4C 
/ ,r,l t,l jl.1 

f.2. l. 4, . 

-3 4) j 43 ~ 
.4 441 

. 4c t<;. ~?. .. • ., l 
1~0 ,,., 46 
47 4? .471 
..,0 148 !48 

t 4 '• 491 
'0 50 t 50 · 

. Sl .::1 51 I 
1 

52; 5L 52 
1 

I 5 ., 53 l 
54 54 ! 5,/. 

1 : ,, 5 , 55 
1 56156 " 
, 57-5? ;5? 

5, ,a 59 
"'9 59 ti., 
.u:, f:r. 61 
61 161 621 

' ' J<! {.. ,-4. 

: "·' 63 65, 
l 6/+ 61, ~I., 

l ~'- 65 67 
& ., lOl 
67 (:{7 ....,_ 
F-8 od l.OJ 
,.:-, 69 l.04 
?-J ?v ... -. 

. • 1 :i.c6 
f 72.. 7). l.07 

?J ?J ... , ' 
'74!74 109: 

75 no; 
?f. 76 :Ul, 
7 7 "'7 ll,? 1 

"P 7:! , lJ t -+-- ...,.. ... _.,..._ .. - ·- - - . .,__' - """( 
' ..,, '''I "14 ' ' ' _,::;;:-'•- • .r._ .I .... _ 
I NV I 2-... 

Al ! ,,:O,l I 

, SL 20J 
8J .:Cl. 

IM ·- .; ~,. 

! J I 
I 81~ I 
~~--:._J_ --
1 ~ !. . 

l 
2 
3 
ft.. 

• J6; 1 6 y, 36 

..... --'C'.. 1- ....... ,.-

)7 ' ,>7 ;,, .37 
j8 , JS )d JB ' 
39 39 J9 J) 
40 4£i i/..0 40 
41 : 41 ./+l 41 1 

I 4... , 42 42 I 4,.. 

: 43 , .4J 43 143 • 
44 : 44 l.4 l 44 l 
45 ' 45 f,5 145 
46 46 ),.6 46 

, 1.7 47 p !47 i 
48 ! 4S ¼8 48 
1.9, 49 49 ,49 
SO 50 :50 '50 
51 51 

1
51 51 

52 ~ 52 '.t.2 52 
I 5J I 53 ,53 : 5J 1 

54 54 54 154 
55 55 55 55 
56 1 56 ,56 56 I 
57 ! 57 15? 57 
5f' l 59 158 ,59 I 

59' 60 59 60 
bJ 61 !60 61 
61 6.. 'H • 6 .. 
6, 64 ,o.2 64 
) 65 ,6J 65 r 

64 ~6 '.64 66 
65 l J,7 i0_ .. 67 . 
:,6 6J • • ... '05 
67 ?"l . 1 ' 20.:. 
-- ~-. - t ,-. ' 

I 68 74 

69 .i-.12 
70 "'l 
71 1 7b 
'72 ?9 
73 78 
74 • 81 

, 75 i 80 
76 8j 
77 ~ 
?8, es 

--- ~9 ~ ;&~ 
80 2:7 
81 c6 
8'2 88 

...§)_,t_ 89 
84 : 68 
~5 I 69 
86 70 
'mt 71 

>- , 

i -i 

t- ,. 
I ' 

1 - -•i -· ♦ 

I 

i I 

.I. 

4 

T . ...,. 

J.9 4 
·')" 

- --14 
18 
10 
17 

g 
16 

, . 6 I 

I 
i 

I -/!'~,.. -..,.....,_- -·t;, .. 

---

4 • 
14 
2 
l r~- r , 6 

8 
l ) I 

? 

l 
j 88 j 72. L J L · ---L - ~L __ } 14 



~01 , 
? • 1 
1

" 103! 
l,C4 

v •'-'• 
1 tw6 

lo? • 

l 
2 
3 
4 

"t 

l 
' ,._ 

1- v. 
1. 

15 
6 

' 16 
8 

17 
lO 

l 18 
14 
.zo 
19 

• 1.1 
23 

<!;- - ......... ➔-~-

- 1 

--, ·-1 I 
2 

I J 
4 
5 
6 
7 
8 
9 

I 10 
ll 
12 
l 
;.,. 
15' J 

bi i 1; -,~~-·1 "' • ,:l.'.'5 --,- - r - + l 
' ' ' ,. fil_ _ 7J . 1 - i - ..... 2C-+ 
• 68 74 I 

¥J. ? C. 4 + ' I r, - . _..,.... __ .I/.. . .... ..J - - ___ J 
70 77 I J.9 . 
n ; 76 I I ~,.., _._ 

" 2 l" 79 
7J 78 ! 18 
'74 • 81 
75 i ~ 

I ?6 BJ 
?? ~ 

. 78 ; -e,; - -·- - -·· --- ~ 79·; -81. ~ .,.. ~- ..._ -·---
so I 87 
$1 f 86 r ! ... 14 
82 1 88 I i 2 
8J.J_ P9 i • l 
84 68 

) .... ~ • • - -~ - .,.. T -- • ,- 6 ' 85 I 69 I i I 

8 I I 86 I 70 I I 13 
'i!'!• 71 t 

' j I 7 I I I i 
l es 72.. L t ' 

I 
! ,. L ·--L -L-- -· _;_ l4 

.. -
(1) Rei"ar@nc-e. fa, ::,ort 7/0~10/lJ 

0 0 
A, B of this report ioont!ee.l to 

a, b of 7/-..'~lO/lJ 















I I 

i I 

I I I 
t ~r -a-,-- ~T,_t 

I I I! i I l I 
Hrr----i---,----+--,-! --+---+----Y-1,-;

1
~-h----1-l-,-'j'--J...+--~

1
- +-- ~--,-++,-s---+-'-'--+ ---f---+--- -----', '--~+--

'!, I 

I 
1' 

I ' 
I 

f-, I 
I 

I 

l I I 

' I 

I 

-- I,~ 

I 

I 

' 

t J 

I 
I 

j ! I 

'I 

i -
I 

I 
I I 

rlr,----+--- ~+----r-1--~--+---+----+-----+----+---+-- ---l----4-,~- -
If 

i i I I 

' ....... _J . ._ 

I 

r ~ .J,_.J.. 

I l 

I 
I 
I 

I 

I 
I 

+-

i - ·,1 I 
-t-~;J;--:-~~ --r--.-~ 

I 
I 

I 
-, ,.,. +--.- -- ~- '-

I • • i l L 
I I 

I I 
1 I 

I I 

L 
-l I 

I 

I 
I I - ~ t 

~ +_,- ,,.-1-,-J, f-l-,,.l.,---+-.-+~---,e---;->--'--'-, +---' 

! I 

-+ r • .J... t .. +-r 

t 
I 'I I I l • 

Ii 
J -

'1 

7 - I I 

I 

I 
I 

--+--; -l.--. ..,L...J.. - - - -- L -

Jl 
I 

_,,.,,./ I 

~At .2 __: -,. ,. "~ ,. ,:J..J. J.; j, 61'1 
I I l ' I I I I I I I I I I I I I I I 

n ! 
I I ,-



<::) 
~ ~ ~ ~ 

c:::, c:::, ~ ~ ~ ~ c:::, c:::, c:::, 
~ C) c:::, c:::, c:::, ~ 

~ ~ 
~ 

~ c:::, c:::, SI ~ ~ 
c:::, \) 

"'.J ~ ~ 

% 
c:::, % c:::, % '-I ~ ~ % ~ <::, Cl 

Cl % c:::, ,:,. ~ c:::, c:::, c:::, ~ Cl 
I;) c:::, SI ~ 

-.....:.. " '-:.. '-I '-:.. <::, <::, c:::, 

' '-:.. ' '-:.. ......:._ " " " " "- "- "-- -...:.. 

~ ~ ~ ~ ~ 
~ 
~ 

~ ~ Q: ~ c:::, 

~ 
,:,. 

~ ...___ 

~ 
~ % 

' ~ '1') t't) ' 
\) I I 

...___ 

I 
... 

! 
•. 

t-.J 

' ~ 
~I ---..:_ 

~ ll 1 ~ -·- ·-r--

~ ~ ~ ...... ~ 1 
...... 

I.; ~ 
I,\ 

~ 
c:::, 

' "--
~ 

\(J \ t () 
~ 

~ ~ ~ ~ 

~ l ~ ~ 

~ ~ (, % t-:, t-') ~ ~·-- -- - -- ··---- -
~ 

~ 
O'\ ~ 

~ 
1--i " ).... - - . 
-.J ~ 
q-

¾ ~ 
c:::, 

~ ~ 
-- ~ '-:.. I 

- ~ ----- . - ......... ---
~ ~ I\. 
% ~ \) 

~ '-:.. 
C) 

\J % 
~ 

ii-
\ll % 

~ "-- - ; 

I ~ -.J . 
lri § ~ ~,, 

t\:- ~ '-:.. -----
~ 

C) 
C) 

~ I 'f § 
- - - -....:. 

- - -I --~--- - ·- .,._ 

8 c:::, 

~ 'I'\ 
0 ~ 
0 ~ () 

-..:.. ...... ----- - . -- _..___ -- ·- --- - - -
I C r., 

I 

I Q <::, 
t\_J () 

~ 0 
0 t:i 

-..:.. - - -- Q. 
-- - o 

0 <::i 
~ 

' 
() 

8 
' 
~ t-.... ~ '5'\ [2_ '- ~ .... 'It- ~ ~ ~ 

t\j "' ~ ~ '1) '-.0 "'- r-... "- r,.... "-0 ~ ~ C 

".:) 











I 
t 

---- ... 

t -

l 

f - • .... 

/tN/1_<- Y-:~S~ 7;;,,t. M//rRIX (ZoN'E•_3) ,. 

Oc.r: 2i?6 ( H<U<EO 
'! 

( ~ _2 5-v~€'<:; v fl"1r£ / Pa~~ ' ; ~ - -
11 7Z 7.3 74 75" 76 77 78 77 ,9o 8/ 82 

" j t t 
t --·+----' , t- - • - -·i-

l jooooo 
·-+---- L --t---- --- ..... - --r-· -+ ---·~-

I 

! 
i 

! 
l 
f 

• i 

1 

1 . 
l 00000 /. 00000 

·t ' r f ' 4-2898 1 

.o6ooO I I 

1 I 
/00000 

I . 

j 
-2074Z I [-38919 • j 

f I -
I 

I 
f- ·l . l 

. OS9o6 , . t/081 I 
i. 
I 

J.00000 

i 1/oc 
• 1 

Joooo 
r I• 

j.00000 f 
• I 

/00000,' 

f 
l 00000 

I i . I ' 

_ v.~M,48 { 00000 :· Soooo / o_o_ooo' . 

/ ooooo~ 
l 
I 

• ! l - . 
I 

t l 

... ; . - -
.JS37S . {,6374 16.iSO !bZSO S 4SOO .S4:Too . 'J8ioo . 98 . 

- +-........: • T -· -- ...... ---t r- .•. -' f"-

/ oo':oo / 00000 J oo_ooo 1 l 00000 l 000 0 0 j.00000 J 0 000 0 I ooo?.o ( oo_~?_Jf o~oo_?_j 007 

i 



,f_~/"~5'T ,Al! 1/~s-10 /.z t 
5H<CT /VP J4 

_>vP€~ /// .SlfO P-9-Tc" /? ,Pr' ,e_ 0 V L.:-z:> --t--- - - Prf.re. - - -

81 gz 83 

t 
. ; 

/. 00000 

/00000 

00000 

- t 

.... 

84 I 85' 6'6 87 6'6' 

-, 

/. 0 0000 

[I oaooo_1 

/.00000 

... 

t 

l 
-~ 

/ . 00000 

j.00000 ( 

: . t 
t-----r-

• - . 

,9~ 

l 00000 

r4~00 . ")8500 t. 9BS-oo L 42:.._-o~:/42 Soo/ 8/,500, ( ~{,-~o~ l 30500 J.6sooo 

()O~O JI 00000 j-ooooo {00000 1100000 (.00000 f- 00000 f 00000 (.00000 

i 

90 9/ .2. 

f 
I 0 0 000 

/ 0 0 000 

_J 00000 

- r-

. 857% , 

/ooo~o t-= 
/ . 00000 

1 

/.000/JO I 

~:,0:::1' 
• ;J 4lo'J 

f. 0--:000 t 
. <Jf;35'1 

{.o~ot=' 

/ . 00000 
- ---

/-00000 -1.:-::r--
t--~--r 

(.000 00 

5 -07440 

/ . 00000 
t---

1- 7B'JBfl 

r 
- - - r-----

/5-82tZ;' 
- - 1---

19. 00000 ~---

f.00000 I 





' /00000 
' 

i 
-·---t---+ 

' • ! 

I 
l 

·1 

/00000 

I 
t 

;.00000 

• ---r .__ - - ..... i 
; 

. 06000 
·-·· ♦ 

/00000 

I 

-2074Z , 

! f i I· 1 -I -
I 

j 
t 

,_. 38919 1 . I ·I -I I I 
t t i t 
. (/081 ! 

)0000 

r 

/.coooo: 
i 
I 00000 I 

I I . i ' I 

_ y-~l,b4~( ooooo
1
. S~oo__o J_o_o_ooo~ ___ 

1 
I ' • ; 1/ 00000 

- J -·- t 
. 9341,9 . 68472 '. J4-Z3b 

.JS37S . {,6374 16.ZSO .!bZSO 54StJO S 4:Tc 
- - ~·- ---r-- -- - -·- -r r 't .... _, ••. ._ -

/.00000 /oooooj.oooooJoooooJooo oo ;.00000 1-0000 0 /000001-0000, 
1 -· -•· ·-1 - -·- •· ·- -~ •· ·•· •. l -·· -· • ---
1 f l I I t ; - ' - -t 1 

i .. ____ .,. 

j.()0000 ' i 

t· l -- ... ~ - .. ' I t· 
I ~ 

i 
, ! I - I --1-l - t ------. ·• - I ·:- •·--~ . 

I ·- -.-1-l I . f --, - ~ r r· t-I .1 I I -· -,- ~ ...... -
' l ' j I i ~ ' I 

I l 

f 
I l - ---+ --· 

' I I I 

I I 

' - 7 • T. - r --- -I 
I l ' i -+ 

l 

-·- -1-- .- - +- - - -,--
/.tJOOOO l I 

I ' ' ·+ • --· -t i 



/.00000 

/_ 00000 

/.00000 

/00000 

j. 0 0000 

.. 

l/00000 , 

l 
I +-
I 

-j.00000 , 

t 
r 
I 

i' 
' I 

• 

f. 00000 

j. 00000 , 

.;, 4~TOO .<Jf3ioo .98~oo/42!J-oo/425D0/${,5oo/.'ef{,5oo?3o5oo J.6sooo 

0 /.()0000 iJ. 00000 /00000 /.00000./.00000 /00000 f.00000 f.00000 f.00000 
._ -..i- - --4-- - 1" 

• 

l T 1 
-----------1---

,-=-t-- 1 

' -... 

--+ 
I ~---
i- __ _J__ ____ _ 

.... 

(.00000 

fooooo 
---,-

/.
000

"
0 

/.<Joooo

1

1 

/.00000 
... !.. 

. 94-ZO'J 

f.o-:ooo I 
. 9835'1 

{:_!)~~ 

/ . 00000 ~·­

f.ooooo 

~:~-:=r= ----r-

/ .ooooo 

5 -07440 

/ . 00000 -- t __..___ 
!.:_78~~' 1 -·-· . 

/5-81rz;' -- ~---
IB-00000 ..__ __ _ 

' 
1.00000 I 
/00000 

1 • 
/0~00'1_ __ 

/.ooo oo 
~--r------'------.;. 

f. 0000 0 I 
--ii.__,_ 

Hr------------------~ ---~----------- --r---...._ __ ,. __ _ 



.- 1 

• t 

B 

~ sill 

lc-10~ 

MAr.RIA' I 

u- t 
80 8 82 I 83 84 

Ii 

! 
J. ~/Joi 

4.808<JO 4.ll089o· 
, - t I 

3 4116174.n11,2 2os909 205809479763 

I 

z 

J.'J/30 

. - . • T 
4 4.80890 , -26/JS-3 ' -2885.J 4. 808:>.7 

;£ 14.1161797106b 9.6178o'l,7b956
1
2-.341,1,z

1 

I /f'cr. -r -I 7/opo/(-'t .5N~L..:? I 
~ , I 

I 
UlBUL 8 T€0 B 

5u,p,:,<?'VIS,:0 ~AT.c ____ _ 

l ,P;97c -----~ 

' 
L 

r 
I 

_j ' l ~·•" -
I 
1 - t----

j 

t 

i ! 
l 

I 
-I 

j 
·I 

J -· • 
u­

as ' 86 87 :£.. 

I ,Joe14 1.,7.3oz 
-

. !06Z4 . 16713 .07423 

z . 0$042 . 65461 . 4804.Z . }')044 - 6J41 7 

.3 - .soos-8 , 222/,5' .346/,/ , J2/ J8 . /'}006 

-
4 0J264-, /.12149 S76<J<J . l,5904 l ootoo 

s .08S-48 1 ·. 91,07Z . .27:J.:lo - 2 J')/,/, /.o8SU 
.. .. l \ 

6 .0.$$"00,2-uJ655 /.35°l34 :-s6J4J 2- 71. ,46 
! ! 

7 /35°090 · ')0400 /-7fJoo . {, ? SSO /.J 7740 

8 . o~s-a j :-89896 ! ~ss-a, ,. 416 'JJ --~222t 

9 . 08')23 , /(,248 f · /37'8 ; · 48449 .0<JS/O 

10 11607-S-
,-

. S':}'J32 / . 2JS"07 , 213840 34/?0 

II ,27684 ! ·7J22'J / .ssoo7 -2J7S4 /70798 
I 

12 . 7{,S 7S I /. !,JS"/') 3 .02'JO(, -0636'J . (,(,443 
I 
I -13 -~BISS j ~ ,foo6J 7-01 J 30 .O/'JS/ t-71373 

1.,t . 0216 J • . 0/014 -0629,I. -041,89 . 0/572 

IS -~2422 I. 57068 3340'.J ·2985"8 - Sll/97 

it • 148581. 37472 . 66473 · 32779 -st.314 

17 .0Js11 '. os144 . OIS7S 04/,':)7 . 02.443 

-
l,S - 67570 . 57560 -/438S . 00443 

·t ~ 
/ /0 3 o z 

13 . 090,?o 14476 . 774 2 2 . o.zrt 7 /230/JS 

' -.zo -0.3~7/ · /0066 . O!J6 52 . OS460 -02.425 
,_ l' 

..Zt . 11212. t 46666:--t:1'3 S3 -S42« . 00703 

:z:z -!2'37S /.24507 . Ol/63 -42S's -:>7o9o 
+ ·- t .. 

.,ZJ . 01007 :4s1os.Z : .?os110 . oo.z41 (,.(,4070 
• . r , _ 

./4- . 0 72 73 . 11,Z ~o i -:;43'1{, -03'J"Jo .oS/37 

.zs . o439S'_. 00373 , 20068 _-o,,,oa • /38:J2 

-l(, - I _ 
/1/43(, , //445 · 03388 f.2:l244. .021s1 ,. 

- -.n . 0.1329 .07426 -tJ6S'J4 -018.?o . 02141 

.Z3 - - -
. 00.976 -06<J78 ,. 04349. O?S07 . 09(,95' 

-
- 1- -

_ ~~ -~?o': ... 02Jo2 -U604 . 009s9 ·{,1240 

- 1- - -
.fo .07121 . cl20,2 -5'3947.01707 -6u6B3 

.,! ~3fiBB4;;t.t76J,7 ! 11- 78142 2-t2.J36 
• I 

~r--¥""°~r I 7/os1o_j.s -v~ET /04 



+ 
' 

r 
I <e 

. 
,_; 

I 
j 

I 
·: -1 :-•• -~ l -1

1
_-:; ; : ·-- -r ... - ....,. __ _ 

•-~ j / '"'{:"', - ➔ -'r...:'./.:V•::. _ __, .. • _·_: 
;. t- - i-. I l,T, - +~ 

..s • •----- --;,-• • T- -

~/✓ /;4 j· 2 j/J/ 4) 
- -,,-,--,--=:---~-=--·,-J:- -,,~ -· -~ 

J t 
"" l , 1 ,, _ --t - '.,;J. :3 .;,- j _;/,. ~) 7 :;:?JI s 

,. , , ,,. , , . j , 1. , 11 , ". ·4 ~•. 11• ''·": .,,.,, ; ; _ _:µ~; 1 ~m ~t~: VY.· 0 }11 .11 ~"" 

--------·- H--~ l _. ,· /1/,._, .f,"'. 1tJ ~.t1 1!:~"..C.~_l) tt'~t:':1:1-~1.l?-!:f,l)20 f60 1, P2 ;. JJJ.M. 

· 1;•~11 1r·· ~ '1 ,:r71:, •• r,;,4- "/,.~6·-'M,1, 0:'1t::":•-"' '1 7 'J.~) yf/l . r 1 '14-- l}'l7t :; Ot>. 
y ·, 

~ ~ l,_ • h ,.... < - , ~ #Lo - f' • .. .. . .. t • F •-•~· / 

• .., j 
- 1 , " f ·I'•,/~. g-7,,, 1_ ·:6/.J'"?7'- D{d42! .oJ&3,YJ !J" oo17~.01?1.,-~ 0 2017~:....·::-

, '' • 'i " ~ Jl ; ; i, : Oo Or' d 5 ,6f1 o1/ 2 5 :'_,q 32 ;/7,Zj O.JI_ '!_ 2_,· 015 72 o {!/ 6 !i U~, #d C 

1
, ·,!-j. ;£1 - .01:,,-=-..,.::1 IJ1{,2£1J,-:>f l6S. -, . .:?o6 -;-·o f tic?3!.?o~.t,/ .('/J? .tJ1J ?¥, ;·003 

,,, I.)·~. . v-:-n l. () ~, 3? 1 tJ.>2 'i1;:,l}306 Sr-• .J2b2.97j ?J l ?n .t/31,i:,? .0127~j .(1t), 
J l • . "--· r 

, , •• ,.,i' ,6:J/1"1 ', 04 :?Ol i1. C3/lt2:.11_,::;9Jci ,02! l J/ tJ2J?J4- .,:; //J?? J{;JJ<J 
1
.0.1, 

', 1''' , '.' 1,., . 0 ; - "'·Ii CJif 5/1, tJl.6'Jt.o.t,"/i/10 !. o13Z/;9 .o/lJ?"l
1 

0/0 ';::'2 .{)()75231. oo. 
,' - • I ·1- , ) 
• ·, :· , - • : • 1 J' •1' , -;t;, 02017,1,_. f!lt t t.S !J/J•,:'.~6 ,tJt 2 749 . til.!'?J;},. 0011·23 .. 0 14 017:.001 

i : • • ' 

o ;., ' 17 ' - :, ./ . " "" ' '. M31--71 • otJ3JS'9 cc.J lo .tJ02 r;.5;, . tJt12.!~ . ooI.6371. 001J$? •. IJLJ. 
• : I I I I 

" 

'.; .J . 

_..J _"'. 

i 
3d: 
,:-17 

9 ~ 

_,;7 ·1 

I,: • ,,, -, '"~ ~ -: . , ,:. ' ',. ooll , 7 . !JD~9 V oct:.1J1" . t'-0.;;120 . ~oa i3 . !}03M 7 .007.:7/, . {JIJ, 
------- . - ------+---------------...,_----1- ------+-----'-. - t - , - I 

t -

1
. ;-.- ,·11 .. !X>Ol34- ?ci 1 t:' r 1 . oo/ 151 .a)"/l.~~i, 001; _:-. z. ooo(,8d. oo/4J2' -tJtic. 

~ ! ' 
. l '·I:., 5 t• !)I,/':"~ 5; J'i?f.::. . OC! f'>'-7~{)0.11n7 . oOJ&'S.- 1. 0025'1 7 . OOJ:,'"/2' /)CJJ!6+ !. O{)t 

f I t- ; 1 

,, , · · ,, J ~: 6 ~ -1 I_-:, ~ t.c .~ot,;: 14. ,-; 7 3S>', ::"' •b ·, rof 7,l 1 ·':''J TJ , 0/ I> 'J'/ ;£!0; 

,1 ":... { ,,.n:.- ... " 1"-3 .001;.,.;;_C" ·t10.2-?,;t2:oo,·:_.:;-7_~.,:"l ,'7! oo =-i. s-:: .002:"J~,()O'/J}.li,- tKY 

• ! i 
I 
·/:. (,.,: ,·; .:.,

1
-'1 012,,falJ,."'4 . ..f,io / <1 511/10 .:t:l,8~·tJ.'J57./f.1bo70'")- ,17J15"/ 03. I . , ; i 

/· / 

/ ~, 

,/:. 

' -I' 

' 
1 .. 
l • 



' . r ,. I' 
_,,., / I 

.. ...,..- ,,. - ,. . _,, ~ .;_, 

I
= .;...:!:.-r: • . 

i ~-d~ ___ l __ _ 

ct/v 

1 - , I I .1 
. t){!F 7,r; I] ,(X)"J _,_r]. 00// ::: z -ooo(,8l1., {)C)/4-J 2 .t)tJtJZ97,.CXJ20Z . 00:-1,03' .?'tJJo7}. M67t;'2 . ~02:2). 1 

00.Z ;n7 . oo)t.5' .~ I 002.5'11 tJO;.;- .) t)03:?64-

1

• ooo{,59. Cd?/l!; . t?0307J I ot} ✓(.. ;; +,-;;/;_ T/f,' .oos.("'97 

-M73S5'1 Ir-1 ,i,4 [::°'11' ·::"c~TJ .011;;r; •.tJ02;00.-~1.<U7 .NJ/, 75 Z.~2 n4,11ooa:z .. on5'1? , 

. 00,:;57. w,;£-.,~7 ~ oo •t.5'::. 002 t4-.()CJ'/J3J. tb?9SS .txJ65"L . 002s:.3 . ~o5.,:'f/. NlS4<3 . ooi122 
1 1"' i ' , ~ -- -

I 
I i l 

-51111 D . ~:J,H!,-t ~ .;jj' J-l'lj_ 1bo70'}. I 7J 15"/ . :J33o 0 ) • [); ,,/2~ 0067'?_3 ~/f/4-7 0}706J -~II 3/,/ 
.. .. t . .., 

• 
I 

_....... j. 

' - t 
I 

-- . -

. i9t/ff/, 

~• OOb 7'J.3. _ 

lp1t1_47; 

03JDb3't ... ~ 
- t 

. 0/ /}i::,J 

j -





ANALYSIS 

5) 

I 
I 110 111 11 3 I 114- H5 

REPORT . No 3/05!0/3 

TAevLATED BY -A.Jj, 
B , ..£. G,HECKED y / ~ .7-J .//1 vl;r 

5VPERVl5ED BY 
A PPROVE.D BY 

I 17 118 

I 

I C 1-1e:c 1<: 
• $UM 

I -c-+---c----~~ ·t 
; ,t; ; ~ 800 :Oo5B86 f.o~3441'. ; 0010/ (XX) ~,5 !:Ooo oGo .003 oz; :OOioal oos26'l .00123 ;.01'\ 3'18 

(- · - 1- l t • - - t. • 
•7r~o2197 ~34~i~o,ci~ o .oonH t:00001 :-00002.s .0015-r,, :01184 i~J06<l f ooo7~ :·o'" 117 

•7 ,.000073 ~031-0<J?262. .OO J/O'l: .. ~407~j'~oo2.13 0~1'=>60 !00451 ~~00652 ? 00031 ·.0022'18 

2.1.ooozs_~ .~Oo02'f, - , 0004"8 1"~005 .J. 00365'l ~04~/ ,~002.86 ~0~95e oo1q7 !_003'f44 

~ '°034 .041664-l.035352 .000 54<, ,_00000, 1.ooissq 055877.0J(.360 .o4zoe ,~o4103/ '. .2.5+ 11a 

4-!.o,ssso 0 ;1327l,~14~4c l:Oo"3~/ .0OOQC] +,
1.0007;7 ,0;'131~ .012'¾30 Lo ,~.,, 2 t,~; ;8 :.0424'18 

• I 

4 :.o,7J27 02S526;.018 527 ~00'142. 000004 '-:C,01211 ~007433 .Ol<f 728 !,ozoS<lB ,-007',4 
1
.0"3 57J 

2 f ~•4240 ~1s s27r~34scr1 ~ ~o46s -~oo~~ :-o=bs·11-o,?002 r ~s4cr5s '.·~s04: 7t2a2so l-• 7~ ss:7 

-6;,000391 000642.~000465 .r'1470o .000050 ~oooo<t7 f oo3+4 ,.00053q .oocn4'> ;.000224 1- '"'s h'35 

.. :.000003 ooo~~.000006 :Oco oso ,473883;:000073 )~00010 .oorxoq ~oo:q<J" ;_ooooos ' .¼'t 721 

CJ ·~;737 .001;;,-t 000687 000O'i7 0000?3143151~} 0145~o f :Ooo6J6 1.00012.4:.000~~3 .44; 155 

, : ~oq310 .0074~ °'7_"0~ _{J00 344 ~ooOOIO l o ,...s.~i ... z• 617j 0.:""""4f 027~. + 11 ?ZZ ; .. ~ '3 ~ -

J.0,2 'l3 01cr1.2s1 os4.'lS~ .o:"'.53'1 .000 ooql-:(Jo063_<>.. °-z~q4i •. O'lh'i60 :,08'i6.+4 0(:,12 } B_ .. 320 788 -

.011 112 .ozos•~/-°s04_" ~'"" .OOOOOb ~12_: .0276'1~ -08'!84 oq_3175 , .05535 '. '_zsqo3 

.00'7647/.032250 , 0002.2.4 000 005 00020~ ~17722 ~'1"_!2.18 \·05835~ ./07855 ~2.45 IO: 
,. 

~ .0424C\8 .0'-~571.17'!857 .1 "15 6~5 4''t 72.1.447 155 4-"1213'1 ;,3207.!6 . 2•'1'fOJ .2.-45/05 :3 .051436 

5HE£T No 32 

DATE 5 £PT 

DATE 
<;:0,t:'-_;' ,. I 

.,! • _, 

DATE 

DATE 








