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ABSTRACT 

In this paper, the aspects characterising the Europe design practice in beam-to-colurnn connections 
are reported, the differences between several typologies are underlined, and the main issues addressed in 
experimental programs performed during the 90's at Instituto Superior Tc!cnico of Lisbon (Portugal) in 
collaboration with the Universitli di Napoli "Federico II" (Italy) are reviewed. The experimental programs 
were devoted to the assessment of the cyclic behaviour of small and full scale, European type, beam
column subassembiages with welded and bolted connections. Two alternative connection solutions, 
boked and welded, designed for the same beam-to-colurnn joints, are comparatively analysed. The bolted 
connections are top and seat with double web angles (TSW) connections, while the welded connections 
are both fully welded rww> and welded flange with web cleats (WF) connections. The experimental 
resuhs have evidenced the effect of the scale of the specimen, the influence of panel zone and of the 
loading history on the cyclic behaviour and failure modes of the connections. The major outcomes of 
these experimental investigations are also evaluated through the comparison with the test results obtained 
in other research programs. 
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INTRODUCTION 

During the 90's, several research programs have been developed world-wide in the field of seismic 
behaviour of steel structures in order to enrich the experimental database and for assessing the major 
parameters affecting the cyclic behaviour ofbeam-to-colurnn connections. 

Bolted connections, in particular top and seat with web angles (TSW) connections, have not 
traditionally been considered appropriate in seismic applications, due to the partial strength and semi
rigidity characteristics. Therefore, TSW connections, though extensively investigated in the monotonic 
range, as reported in Kishi and Chen (1990), received less attention in the cyclic range. 

only recently, it has been pointed out (Astaneh, 1995; Elnashai et al., 1998) that the dynamic 
behaviour semi-rigid frames can be particularly favourable due to the period elongation, related to the 
connection flexibility, and to the damping increase, related to highly dissipative friction mechanism 
deriving from a proper "slip capacity design". Both these effects act as a sort of self-isolation of the frame 
structure, thus leading to remarkable reduction of the seismic actions. It is worth to emphasise that also in 
the context of the SAC steel project, started immediately after the Northridge earthquake to address the 
specific problems of beam-to-colurnn connections, a great interest in bolted configurations as alternative 
to the standard welded connections (Roeder, 1998), can be found. 

In this research framework, a wide experimental activity on different types (welded and boked) of 
beam-to-colurnn connections has been carried out at the Material and Structures Test Laboratory of the 
Instituto Superior Tc!cnico (ISn of Lisbon in last few years. The experimental tests have been performed 
on specimens representative of frame structure bearn-to-colurnn joints close to the ones typical of 
European design practice. Some resuhs have been already presented (Mele et al., 1997; CaIado et al., 
1999a, 1999b; Calado and Mele, 2000). 

In this paper, an overview on the major experimental researches developed at the 1ST during the 
second half of the 90's is presented. 


















































