








Part 1 - Introduction 

1. Formulation of a boundary - value problem 

In the theory of two-dimensional Michell optimum structures, there 
arises the problem of calculating the lines of principal stresses and the 
virtual displacements which are analogous to slip lines and velocities in 
plane plastic flow. A detailed analysis of the problem has been given 
in reference 1 and 2. Both analytical and numerical methods of calculation 
are given in reference 3. 

Two special problems are considered here, in which the strain fields 
are generated from two given orthogonal curves with negative initial 
curvatures. A curvilinear co-ordinate system (a, p) is defined such that 
the magnitudes of the parameters a, p are chosen to be the angles between 
the tangents of the curves and two fixed directions ox, oy, which are 
cartesian axes with the same origin as (a, O. (See figure 1). 

If Al  B are the radii of curvature of the a, p curves then the linear 
element ds is defined by 

ds2  = A2da2  + B2dp2 
	

(1) 

where Al  B are related by 
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 = B, 	= A 	 (2) 
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and in the problems considered here A(a, 0), B(o, p) are known functions. 

From (2), it is easy to show that 
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 -A = 0 

2B - B = 0 
	 (3) 

The virtual displacement field (u, v) along a4 directions is governed 
by (eq. (A7) of reference 2). 
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- u • 	2eB 
(4) 

-v = 2eA 

where e is the maximum strain. It is assumed here that the direct strain 
along an a-curve is -e and that along a p-curve is e. 
























