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Abstract

Tension fields are shown to have an influence on surface pressure and on material 
deformation in the riveted joints in thin walled structures and particularly in semi-
stressed skin structures. Stresses and materials displacements were analyzed in 
the riveted joints performing under such conditions. Special attention has been 
attached to estimation of the microslips occurring between rivets and holes. A thin 
plate panel has been used for the test sample, which under effort condition re-
vealed tension fields.  
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Introduction 
It is commonly believed, that rivets installed in riveted joints on thin walled struc-
tures should mainly take the loads acting square to their longitudinal center line. 
For this reason, respective calculations are usually limited to shear stresses and to 
surface pressure efforts in material. This practice emerges from the fact, that defor-
mations in the matching parts which transmit the loads acting in parallel to longitu-
dinal center lines of the rivets are usually very small. The situation is totally different 
in the semi-monococque structures, where resilient loss of stability of the covering 
is acceptable for service loads. This is particularly true when framework of the con-
struction is asymmetrical with the covering installed on one side only. In such case, 
once the critical force has been exceeded, the mode of operation of the rivets would 
entirely change. In addition to resistance to shearing and to surface pressure forces, 
they start to perform in tension and bending. This should lead to conclusion, that 
in the semi-monococque air structures with the critical force exceeded and with 
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Subject of investigation

Specification:

Vertical and horizontal members of framework:

angle bar 25 25 3 mm, 

metal sheet gauge: 1mm,

rivets dia: 2.5 mm, 

pitch:12 mm,

load: P = 9000 N

Fig. 1.Models, analysis approach methods 
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Model A Model B Model C
Fig. 2.

Summary and Conclusion



ADVANCED TECHNOLOGIES IN MECHANICS ISSN 2392-03271/2016

10 www.atim.media.pl

a) b) 
Fig. 3.
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a) b) 

Fig. 4.
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Fig. 5.
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