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Abstract 
  
 We briefly survey the present state-of-the-art concerning the prediction of the static 
and cyclic behavior of steel beam-to-column connections and emphasize on the classification 
and collocation of the most important mathematical functions - models, which are used to 
describe the moment-rotation relationships of these joints. At first, the main causes of the well 
recognized semi-rigid behavior and uncertainty of this type of connections are presented. 
Furthermore, the effects of the connection rotational deformability on the overall response of 
steel frames are given and the methods of predicting the beam-to-column behavior are 
reported. Moreover, as the aim of joint modeling is to account for its rotational behavior in 
structural analysis, it is evident that all these methods have to be generally accompanied by a 
mathematical representation of the M-φ curve, which will be incorporated as input data to 
structural analysis programs. Hence, the most significant relevant models based on either the 
stiffness, resistance and shape formulations or on curve fitting by regression analysis, are 
discussed and comparatively evaluated, using as criteria their simplicity, their number of 
parameters and the ability to easily determine them, their physical meaning, their numerical 
stability, the existence of non-negative first derivative and their wide range of applicability. It 
is concluded that the exponential Chen-Lui model (and its modification by Kishi – Chen) as 
well as the Richard – Abbott model qualify as the ones combining all the above criteria and 
both containing the unique characteristic of being the ones mostly adopted in the recently 
developed lumped-plasticity methods of non-linear dynamic analysis of semi-rigid frames, as 
the spring-in-series method based on the section assemblage concept. 
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