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Introduction. 

This report contains an overall analysis of the C 105 !Afct And 

Eng,ine Bays for both externally applied aeropl.ne loads 1and, 

internal joining loads. The structure considered extencs from 

stations 485.coln to 742.50in. 

Stresses and deflections due to unit loads are predicted from a 

strain energy analysis based on a method developed in Avro 

Stress Report GEN/1090/336 which permits the handling of a 

large nurobe:r of redundant11. 

Since this component analysis is to be Joined to the rest of 

' the aeroplane, no consideration could be given to alterna.te 

11ethoda of solution, Simularly, the requirements of joining have 

' determin<·'' the degree of detail to be considered • 

. SPECIAL FEATURES 

In al), fifteen loads are considered as acting,on these bays, 

representing inert.la, engine, alr, and internal structure loads. 

Five redundancies are eliminated in the preliminary sulrproblems 

solving for the coefficients of the frames, In the main problem, 

six more redundancies are considered to make a total of eleven, 

The main frames have been considered separately under the 

action of three distinct types of statically determinant 

loads a nd one redundant load, These are a triple over the 
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frame, a side force balanced by side skin shears, and a 

balanced shearing set of loads, plus a redundant load 

applying a ~Jrizontal force to the top outboard points 

of the fra:r.e .. 

' A si:nrlified procedure for calculating the frame energy 

has been established, 'lhls ~alls for establishing a Zab 

by cornputor a.r:d desk calculator 

This 3 by 3 mat~ix !s then modified for the effect of . 
lumping t~~ fd~q~r-t seconder/, tght frames to tne main 

frames, This result is introduced into the c1k of the 

main prol:.le'l'. 

For a d,.,tailed explanation o! the frame operatlons the 

reader is referred to section four of this report. 

The shear i:anels "l£.1e been comr ,ted by taking· the vertical 

load as ,cting on the side projection of the side walls and 

the fore and aft loads as acting on the plan projection of 

the bottom skins. This neglects a local stress required to 

balance the pane::.s, whic-..h would, h,,wever, contribute little 

t t • t d length "h'' '!xji = a ress a pr □Jec e ~ 

'!m = shear stess quoted 
hi h

2 
= prr- jec•vd length at the two ends, 

i 
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• The frames are completely bala...'1ced in themselves as between 

. the concentrated loads and the resulting shears. 

' The longerons have been considered as axially loaded members 

with cross se ctlonal areas as supplied by ths Duct and Engine 

Bays Sectln-:: of the. Stress Office. Tbe Inner Longeron is 

considered to consist of all the ele~ents[Bottom Longero~, 

Torque Box, etc, ] of t e actual structure that can take 

a.xial load and is located in this region. 

Rib 4 areas hav!!! been calculated from ""rbal data suppll-,d 

by the Wing Group of the Stress Office. At this date the 

PS 13 installation had not h ~n sufficiently well defined 

to provide ~ata in report fo~m. 

CALCULr IONS 

From the geometry data, ~he, coefficients of the elk• Kip' 

and Tia matrices are calculate~. These 111atrlcea are 

sL:r;m as "t.¾J.mmy" matrices on pages 2- 5 and 2-6, When these 

:natrims are completed, they are operated on, using the 

computor, according to Type Programme No. l of Avro Report 

GEN/lOS()/334, 

The final results of the computor operatlo~ are quoted 

as the Sia and Zab matrice~. The s1a matrix gives th• 

stress at ead1 stress point in kips per square inch per 

kip of unit appli~d loop, The Zab matrix expre~ses the 
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' 
relationship between the deflection in inches at each 

load point dt.:.o to the individual unit loads of one 

kip. Tneae matrices are disp]ay&d in settions 14 and 

15 of th is report. 

APPENDIX ONE 

Since the original analysis, it h~s been decided to take 

load 14 by differe ntial bending of fin and lower longeron 

rather than by twisting of the fin beam box. Appendix one 

makes th1s adjustment. 
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