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ANALYTICAL SOLUTION OF FLAT PROBLEMS ABOUT TRANSMISSION 
OF LOADING

1Kagadiy T. S., 2Belova O. V., 2Sherbina I. V.
1National mountain university

2National metallurgical academy of Ukraine

okbelova@rambler.ru

Planar problems about load transfer by one-dimensional elastic elements to two-dimensional complex 
bodies are of interest for analysis and calculation of mechanical tensions in a variety of airplane 
constructional elements, for example plates joined with stringers or overlays. Such types of problems 
have quite a long history and have been sufficiently researched for elastic isotropic as well as for 
anisotropic infinite or semi-infinite bodies. Similar problems in case of finite and especially 
multilayered bodies have been significantly less studied. This paper describes such complicated new 
cases of load transfer and demonstrates how to solve them using of an asymptotic method based on 
ideas of L.I. Manevich and Pavlenko A.V. The considered issue is a contact problem about a load 
transfer by an elastic sustaining element (stringer) to an elastic plate which consists of two joined 
orthotropic rectangles made of different materials and is fixed at two opposite edges. The stringer is 
placed in the middle between the other two (free) edges in such a way that the axis of the stringer is 
perpendicular to the plate s edge and continuously attached to it. The scheme of line contact is assumed 
to be used here. The paper presents investigation of flat problems considering a load transmission by an 
elastic rod to an elastic anisotropic half-space through application of various loading types (i.e. uniform 
and non-uniform distribution of a load). Various asymptotic estimations at "small" and "big" arguments
have been done. The proposed method has been generalized taking into account also curvilinear 

coordinates. In particular, the problem about the elastic plate 0R r ,  fixed at the edges 

was considered. The boundary 0r R remains free, the stresses and the deformations are absent 

at infinity. Along the medial radius ( 0 ) the plate is strengthened by a stringer which is loaded by 
longitudinal efforts 0P . The material of the plate is orthotropic; the main directions of anisotropy 

coincide with the polar coordinates r, .
Key words: asymptotic method, anisotropic material, urvilinear anisotropy.
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