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Abstract 

In practice both in structural analysis and design, shear connections 

are always considered as pinned connections that transfer no moments 

between the connected elements. However, in some practical situations, 

this becomes non-realistic when these connections have a significant 

rotational stiffness which could lead to straining actions on the connection 

different than those taken into consideration in the design phase. 

Normally, design codes of practice provide qualitative descriptions for 

various types of connections. They are often clarified as flexible, semi-

rigid and rigid connections without providing clear values for their 

rotational stiffness and without giving strict limits between the 

aforementioned classifications. 

In this research, a comprehensive parametric numerical analysis is 

performed using the Finite Element Method (FEM). The study covered 

several different types of shear connections by varying their defining 

elements’ thicknesses and lengths. The effect of several factors related to 

the member is also studied to identify the sensitivity of the generated end 

moments to these parameters.  

The main outcome of this research is a set of design charts and 

equations relating the different investigated parameters to the rotational 

stiffness of the double angle and fin plate shear connections. The 

developed charts are intended to help the designer to accurately model 
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such connections in finite element modeling programs with their actual 

rotational stiffness. This helps in predicting the actual behavior of the 

structure to accurately check serviceability limit states such as deflections 

and drifts under lateral load actions. Moreover, several interesting 

observations, conclusions, and recommendations are given. 

Keywords: Shear connections, Moment Rotation curves, Semi-rigid 

connections, Rotational Stiffness, Double Angle, Fin Plate.  



 

XIII 

Table of Contents 

Curriculum Vitae .......................................................................... V 

Statement .................................................................................... VII 

Acknowledgment ......................................................................... IX 

Abstract ........................................................................................ XI 

Table of Contents ..................................................................... XIII 

List of Figures ........................................................................... XVI 

List of Tables ......................................................................... XVIII 

List of Symbols ......................................................................... XIX 

Chapter 1 ........................................................................................ 1 

Introduction .................................................................................... 1 

1.1 Research Motivation ....................................................................5 

1.2 Thesis Organisation .....................................................................6 

Chapter 2 ........................................................................................ 8 

Literature Review .......................................................................... 8 

2.1 Previous Researches ....................................................................8 

2.2 Connections to be studied ..........................................................43 

2.2.1.1 Single Angle Simple Shear Connection ................................... 44 

2.2.1.2 Double Clip Angle Connections ............................................... 44 

2.2.1.3 Fin Plate Connections ............................................................... 46 

Chapter 3 ...................................................................................... 47 

Finite Element Modeling ............................................................. 47 

3.1 Model to Study ..........................................................................47 

3.2 Introduction to the Finite Element Method ...............................48 

3.3 Finite Element Computer Program Adopted in the Current Study

 ...................................................................................................50 

3.3.1 Introducion ................................................................................50 

3.3.2 Solid Elements ...........................................................................50 

3.3.3 Contact elements .......................................................................52 

3.3.4 Material Nonlinearity ................................................................53 

3.3.5 Von Misses Yield Criterion .......................................................54 


