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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published and unpublished, and are invariably supported by original work of ESDU staff engineers or consultants.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.
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LOADSIN CIRCULAR FRAMESDUE TO SYMMETRIC FLOOR LOADING

1 INTRODUCTION

This Data Item presents graphs which provide the internal loading distributions arising in circular frames
supporting a uniform floor loading. The figures give the loads in the upper frame and at the intersection
of the frame with the flaor.

Circular frames are commonly used in the construction of airframes such as pressurised fuselages, missile
bodies, long range fuel tanks and in other applications. Frames act to support and stabilise the
semi-monocogue structure of which they form a part. They serve aso in receiving local loadings and
redistributing the forces into the skins of the structure.

Frames used in fusel age construction and other applications are often fitted with afloor structure. Thefloor
structure normally comprises|ateral floor beams supporting longitudinal seat rails, with bracing tothelower
frame in the form of struts and webs. The floor panels are then supported by this grid of lateral and
longitudinal members. Cargo lashing points and other features are often incorporated. Theinternal forces
and bending moments arise from distributed freight loads, passenger seat attachments and other loading
actions originating from the floor.
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1.1 Notation

Both Sl and British units are quoted but any coherent system of units may be used. The notation and sign
convention used in this Data Item, see Sketch 1.1, are identical to those used in the Struct 03.06 series of

Data Sheets.

L distance over which frame collects floor loading (usually frame  m in
pitch)

M bending moment in frame, positiveif it produces tension on N m Ibf in
inside

N shear force in frame, positive when acting outwards on N | bf
clockwise side of reference section

q shear flow between frame and supporting shell, positive when N/m Ibf/in
applied to frame clockwise

R radius of frame measured to centroid of frame section m in
direct load in frame, positive when tensile N | bf

w effective uniformly-distributed floor pressure loading, positive N/m? Ibf/in?
downwards, see Section 3

B angular position of floor, measured from top of frame deg deg

0 angular position on frame, positive when measured deg deg

anticlockwise from top of frame
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Sketch 1.1 Positive internal forces and bending moments acting at reference section in frame
located by angle 6

2. NOTES

Figures 1 to 4 provide the direct and shear forces, moment and shear flow in circular frames arising from
uniform floor loading. Figures 1 and 2 consist of curves of T/WLR and N/WLR versus 6 respectively. In
Figure 3, M/WLR? is plotted against © and Figure 4 gives curves of g/wL versus 6. In al four figures,
curvesfor arange of values of B are given.
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