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This paper deals with the uniform torsion of nonhomogeneus elastic beams. The concept 
of the effective shear modulus is deduced from torsional rigidity. Upper and !ower bounds 
are derived for the effective shear modulus. It is proven that the effective shear modulus of 
a compound beam is between the weighted arithmetic and harmonie means of shear moduli of 
the beam components. 
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1. lNTR0DUCTJ0N

The paper deals with the uniform (pure) torsion of isotropic nonhomoge
neous elastic beam whose cross-section A may be simply or multiply connected 
bounded plane domain. The outer boundary curve of A is the closed curve 
co and the inner boundary curves are the closed curves c1 , c2, . . . Cn . The 
shear modulus G depends on the cross-sectional coordinates x and y, so that 
G = G(x, y). It may be, that the considered beam is a composite of different 
homogeneous materials, G is piecewise constant on A. Types of these beams are 
compound beams and reinforced beams (see ARUTJUNJAN, and ABRAMJAN [1], 
LEKHNITSKII [3], MUSKHELISHVILI [6]). 

According to the Saint-Venant theory of pure torsion of a nonhomogeneous 
elastic beam, equations 

(1.1) 

(1.2) 

(1.3) 

v-(�vu)=-2 

U= O on co, 

f �n-VUds = 2Ai, 
C; 

in A,

(i=l,2, ... ,n)
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