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SUMMARY 

Tbs purpose of this analysis is to join the component parts of the 

complete aircraft (wing, beam, tank, center fuselage, rear fuselage and stiff 

fin) together by means of the border or closed circuit redundancies and 

statically determinate reactions. 

The results of this analysis are: 

a) the border or closed circuit redundancies to general aircraft load 

matrix, FpA; 

b) the displacement matrix for the general aircraft analysis loading 

points, Z^; 

c) the stress to general aircraft load matrix for each component, S 
1A 



cor.tor fuselage and rear fuselage respectively. 

rj, y fictitious stress points of the general aircraft analysis, 

P, Q, H border or closed circuit redundancies of the general 

aircraft analysis, 

A, 3 load points of the general aircraft analysis. 

See Tabxe I for the relationship between 
* * 

a, b and U, V 

* * * 

a, b, c and P, Q, R 

end A, b 

Matrices : 

C Elastic Influence Coefficients (symmetric) to oe made up of 

Z matrices of the individual component analyses, 
ab 

fictitious stress to border or closed circuit redundant 

group matrix, 
general aircraft 

statically determinate fictitious stress tc*load matrix, 
OA 

'iU 
stress to fictitious stress matrix for particular component, 

z 
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6™ unit matrix (Kroneckar Dolt-). 

Ho lower case lector indices of the above matrices nave the range and are 
defined 
as 'in the particular component analysis. S.e capital lotto; in .ices of the 

above matrices nave the range and are defined as follows: 

1) general aircraft analysis loading point indices 

A, B -, 1,4,   08 

4.) fictitious stress point indices 

Il V =1, -, 3   119 

3) border or closed circuit redundant group indices 

P, 1, H' - 1, 1, 3   14 

Indices of the same group are interchangeable, the first index œnotify 
I 

the row, the second index too column of the matrix. 
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METHOD 

The .general aircraft analysis for symmetrical loading cases is 

perior-ne.: in tie following way. first, the complets aircraft is Ln ought 

to be divided into components as mown ir fig. 1. The components considered 

wiaS> beam, tank, center fuselage, rear fuselage and stiff fin. Initially 

the hoar, is thought to be cut free from too wing at the transport joint rib 

and attached to the tank which in turn is attached to the center fuselage 

which is attached to the rear fuselage which is supported by an Imaginary 

foundation at two pick up points per side. The wing i3 considered to be 

supported by the imaginary foundation at the saine two pick up points per 

aiue. To estaolish compatibllity of tne components the border or closed 

circuit redundancies are ap,plied as shown ir. fig. 1. ito stiff fin is the 

medium for applying fie effects of redundancies 1.3 and 14 tsee fig. 1) to 

the rear fuselage. 

Next each of the components is analysed separately, see reports 

7/U510/14, /?, /8, 9 and /liA.ith f.e redundancies considered to be applied 

loads. Fro* these analyses are obtained file following matrices for each 

component : 

* 

stress to unit load 3 la 

"ah displacement to unit load 

For convenience a portion of report Oen/lO90 '3J6 is reproduced 

here with one slight change - the indices aasoclated with the general 

aircraft analysis are capitalized to avoid misunderstanding. 

''In order to combine the partial problems for final solution, a unified 

index and notation aystea is introduced for the whole structure. 









^ade up as foil ows : 



For zone 1, the elements of the matrix consist of the elements of the 

exactly symmetrical Z ^ matrix of the wing rounded off to 6 decimal places. 

The Indices of the IBM numbering system correspond to those of the numbering j 

system of the general aircraft analysis. The check row and column will have 

to be recalculated. 

For zones 2, 3» 4 and 5 the elements and check sums are shown in the section 

entitled, "Established Matrices". 
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Key to the Matrix 

P — 

 U 

Zone 2 

Non zero elements 

Zone 1 0 
2 50 

Total 50 

Elements Total 1666 

see section entitled,"Established 
Matrices" 

119! 

Key to the T^ Matrix 

65 

Zone 1 

65 '  

Zone 2 

Non zero elements 

Zone 1 65 Kronecker Delta 
2 0 
3 76 -- see section entitled, 

'•Established Matrices" 
Total U1 

Elements Total 10472 

119 
65 

o o 
Since the load point index system A, B as defined in report 

7/0510/l3 has already been issued to the stress office and considerable 

work has been done using this index system, it will be the official load 

point system. The index system A, 3 as used in this report up to this shoot 
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has been used for numerical convenience. However to reduce the possibility 

of error and additional work in the future the matrix will be re coded to 

T'j'1 anc* the following sheets in this report will use the load point indices 

2, §. 

Key to the T g matrix 

o 
A 

62 

Non zero elements 
\ 

Zone 1 65 see note below 
2 0 
3 76 see section entitled, 

"Established Matrices" 
Total 141 

Elements Total 10829 

In zone 1 the elements T^g are equal to unity for ü = A = 1 to 57 inclusive 

and for (i) U = 58 A =59 
(11) 59 60 1 
(ill) 60 61 1 

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

all others are equal zero. 
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Stage (b) 
* 

S10 Matrix 
* I * 

The elements of the S^T matrix are the elements of the matrix 

of the individual component analyses rounded off to 5 decimal places. 

For wing (& = W) no recoding necessary. Check sums to be recalculated. 

For beam (* <= B) 3 

For tank (* = T) 

For center fuselage (* = C) 

For rear fuselage (* = R) entitled,''Established Matrices'', at a later date 

! 

• see section entitled,"Established Matrices” 

the Sjy matrix will be added to the section 

I < i 



COMPUTATION PROGRAM PART 2 

k) Established Matrices: 

»Cjjy Elastic Influence Coefficients (symmetric) 

Kyp Fictitious stress to bcrdor cr closed circuit redundancies 

Tyg Statically determinate fictitious stress to load 

2<ir,Stress to fictitious stress for< wing 

beam 

tank 

center fuselage 

rear fuselage 

1U1 

iU 

L, 
JiU ' 

with indices 

a, B 
U, V 

p, Q, R 
(irebs included) 

for wingAi, k 

for beam i, k 

for tank i, k 

for c/fus. i, k 

for r. fus. i, k 

1, 2 91 

1, 2,  119 

1, 2,  14 

1, 2,  133, 201, 202   232 excluding 279 
and 281 

1, 2 4 

1, 2,  30 

101, 102, .. 143, 201, 202, .. 243, 301, 302, .. 343, 
401, 402, ... 434 excluding 427 

1, 2,  51 
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B) Elementary Operations: 

Transpose to A^p is App 

Matrix product of A^ and B.^ is C^, denoted as 

Py 

AAk ^ki " CAi 

V1 

*^PR ÛRQ ^PQ 

C) Checks to be printed: 

Inversion Error 

Symmetry of Dp^ 

Symmetry of Z'f£ 

D) Results to be printed: (Punched cards to be retained for future use) 

Border or closed circuit redundancies to general 
aircraft unit loads 

Displacement to general aircraft unit loads 

Component stresses to general aircraft unit loads 

hi 

% 

1A 

S) Operations: (Operations 1 - 1C identical with operations 1 - 10 of 
Report Ger/l090/334t Type Program No. l) 

Stage (a) 
1) Multiply 

2) Multiply 

3) Invert 

.4) Perform 

K
UP = 

C
UV 

K
VT 

‘TQ 
3 ^PU HUQ 

°P;T^
D

QP 

°PR °RQ ‘ 6PQ 

print 

print 
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