
Design of a simply supported beam of uniform cross-section
which is subject to a load which reduces linearly with deflection

Consider a beam which is subject to a loading pattern which may be defined by the
equation q = qo - kxy where q is the load (in kN/m), qo is a constant value of loading,
y is the deflection at any point and k is a constant. This may be solved by setting y as
a Fourier Series, calculating q as EI times the fourth derivative of y with respect to
length, setting qo as a square wave Fourier Series and equating the relevant coeffi-
cients.

Below we calculate the maximum values of Bending Moment and Deflection (which
occur at midspan) and consider the first 100 coefficients in each Fourier Series.
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Minimum Load per unit length is given by

Total Load on beam is given by
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Maximum Bending Moment, M is given by

Maximum deflection,  is given by
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