
ENGINEERING TRANSACTIONS • Engng. Trans. • 46, 1, 27-44, 1998 

Polish Academy of Sciences • Institute of Fundamental Technological Research 

10.24423/engtrans.657.1998

PLASTIC DESIGN OF ELEMENTS OF BOLT AND PIN JOINTS 
SUBJECTED TO COMPRESSIVE LOADS 

W. Z OWCZA K (KIELCE)

Two types of statically admissible stress fields for plastic design of are proposed. They are 
constructed by the method of characteristics (slip-lines), known from the theory of plastic flow. 

The structure of the fields is described and examples of possible applications are presented. 

1. INTRODUCTION

Fasteners of circular cross-sections such as bolts, pins or rivets are most widely 
used for connecting various structural elements in mechanical and civil engineer
ing. Plastic design of such connections was presented in a number of papers 
[1 - 5, 7 - 10]. Theoretical solutions were found to be in a good agreement with 
experimentally determincd optimum dimension ratios. All these solutions were 
coufined to the case, when the external loads transmitted by pins or bolts gen
erate mostly tension within the critical cross-sections of designed elements. In 
practical applications, however, such elements as connecting rods or truss mem
bers loaded by compressive forces are met equally often. For slender elements, 
stability dctermines the minimum dimensions of critical cross-sections. But for 
short elements and in the vicinity of bearing surfaces, the possibility of damage 
by excessive plastic deformation without the stability loss should be taken into 
consideration. 

The present paper deals with this case. Plastic design of elements subjected 
to compressive loads is proposed and new statically admisible stress fields are 
constructed. According to the extremum principles of the mechanics of plastic 
flow .. a statically admissible stress field (i.e. stress field that satisfies equilibrium 
equations and stress boundary conditions and does not violate the yield condi
tion), determines the upper bound of the load carrying capacity of the structural 
element under consideration. If the shape of the element is not prescribed in ad
vance, statically admissible stress field gives safe estimate of it. This preliminary 
design must then be corrected from the point of view of structural integrity, 
possibility of buckling, fatigue strength etc., so that the finał contour could sat
isfy all the structural and strength requirements. The principles and methods of 




































