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Abstract 

The most of the reinforced concrete frame structures of the European building stock have been 
built without attention to the seismic action or according to obsolete code. Before the 1970’s, 
in all the Mediterranean area, plain rebars were employed for the longitudinal reinforcement 
of structural members. Due to their smooth surface, they are characterized by poor bond ca-
pacity; this results in a significant slip of the loaded bar from the surrounding concrete, which 
strongly increases the structural deformation capacity compared to modern ribbed rebars.
Whereas the cyclic response of non-conforming reinforced concrete members and structural 
sub-assemblies is deeply investigated in literature, a scarce knowledge about anchored plain 
bar cyclic behaviour is noticed. In the recent years, detailed non-linear modelling of gravity 
load designed structures is widely used for the seismic vulnerability assessment; a deep inves-
tigation on full scale anchorage detailing is then fundamental for the correct modelling of such 
structures..
In the present paper an experimental investigation on different anchorage solution of plain 
rebar embedded in concrete is presented; straight, hook-ended and 45° bent rebar were ana-
lysed, monitoring their axial stress versus slip behaviour. A non-linear stress-slip behaviour 
was observed for all the anchorage solutions since the lower loading level. Stiffness degrada-
tion due to cyclic loading was observed; on the other hand, strength decay was visible only for 
straight anchorage length. Hook-end device and bar bent resulted effective in providing a good 
anchorage performance, on the other hand their response showed a progressive plasticization. 
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