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ESDU Data Items

Data Items provide validated information in engineering design and analysis for use by, or under the supervision
of, professionally qualified engineers. The data are founded on an evaluation of all the relevant information,
both published and unpublished, and are invariably supported by original work of ESDU staff engineers or
consultants. The whole process is subject to independent review for which crucial support is provided by
industrial companies, government research laboratories, universities and others from around the world through
the participation of some of their leading experts on ESDU Technical Committees. This process ensures that
the results of much valuable work (theoretical, experimental and operational), which may not be widely available
or in a readily usable form, can be communicated concisely and accurately to the engineering community.

We are constantly striving to develop new work and review data already issued. Any comments arising out of
your use of our data, or any suggestions for new topics or information that might lead to improvements, will
help us to provide a better service.

The preparation of this Data Item

The work on this particular Data Iltem was monitored and guided by the Fatigue Committee. This Committee
first met in 1955 and now has the following membership:

Chairman

Mr J.A.B. Lambert

Vice-Chairman

British Aerospace, Hatfield-Chester Division

Mr W.T. Kirkby Royal Aircraft Establishment, Farnborough
Members

Mr K.E. Cheverton Rolls-Royce Ltd, Bristol Engine Division, Filton
Mr H.L. Cox Independent

Dr M.S.G. Cullimore University of Bristol

Mr A.D. Hall Westland Aircraft Ltd

Mr N.H. Mason Consulting Engineer

Mr L.F. Nicholls British Aerospace, Weybridge-Bristol Division
Mr H.E. Parish . British Aerospace, Warton Division

Dr Ing. W. Schiitz Industrieanlagen-Betriebsgesellschaft mbH, Minchen, W. Germany
Mr T. Swift Douglas Aircraft Co., Long Beach, USA

Dr R.N. Wilson Royal Aircraft Establishment, Farnborough.

. Corresponding Member

The work on this Item was carried out in the Strength Analysis Group of ESDU. The members of staff who
undertook the technical work involved in the initial assessment of the available information and the construction
and subsequent development of the Item were

Mr M.B. Benoy — Senior Engineer
Mr M.E. Grayley — Group Head.
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1. NOTATION

a rate of change of wing lift coefficient with incidence, rad” rad”
corrected for Mach number
A aspect ratio
b wing span m ft
c geometric mean chord, S/b m ft
d gust gradient distance for unswept wings m ft
d, effective gust gradient distance for swept wings given by m ft
d, =d+ étan/\
¢ 2
D distance flown in a given flight stage km n miles
. cumulative frequency
fi natural frequency of wing in first bending mode Hz cycles/s
Fy, gust alleviation factor in compressible flow for ramp shaped
gust defined in Section 2 (iv)
F gust alleviation factor in incompressible flow for ramp
shaped gust defined in Section 2 (iv)
g gravitational acceleration m/s’ ft/s?
H » pressure altitude m ft
k ratio of up-gusts to down-gusts
Lo average distance flown to meet an up- or down-gust of km n miles
v, 2 10 ft/s (3.05 m/s)
M bending moment Nm 1bf in
M, mean bending moment (1g level flight) Nm 1bf in
M, M. maximum and minimum bending moments, respectively Nm Ibf in
AM change in bending moment, (M,,,, — M,,) for an up-gust or N m Ibf in
M, - M,,;,) for a down-gust
(AM) 1, value of AM arising from a 10 ft/s (3.05 m/s) up-gust Nm Ibf in
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