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CHAPTER 1 

 

 

INTRODUCTION 

 

 

1.1 PROBLEM BACKGROUND 

To date, the experimental approach to study the behaviour of connection in 

steel structures will certainly remain the most popular for still some years but 

because of the highly cost involved, researchers are increasingly looking for 

less costly but acceptable alternatives. The most obvious alternative is 

modeling by the finite element method. Due to the highly complex nature of 

connections and the large number of parameters involved, numerous tests are 

required before an adequate set of empirical formulae is developed for the 

design of a specific type of connection. It appears to be more rational and 

more economical to develop numerical models to play with the various 

parameters and to check the accuracy of the numerical models against the 

results of an appropriate number of experimental tests. Not only are 

experimental tests needed to validate the models but they are also required for 

calibration purposes.  

 

1.2 PROBLEM STATEMENT 

Accurate analysis of the connection is difficult due to the number of 

connection components and their inherit non-linear behaviour. The bolts, 

welds, beam and 
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 column sections, connection geometry and the end plate itself can all have a 

significant effect on connection performance. Any one of these can cause 

connection failure and some interact. The most accurate method of analysis is 

of course to fabricate full scale connections and test these to destruction. 

Unfortunately this is time consuming, expensive to undertake and has the 

disadvantage of only recording strain readings at pre-defined gauge locations 

on the test connection. A three dimensional materially static non-linear finite 

element analysis approach has therefore been developed as an alternative 

method of connection appraisal. For this research, extended end plate and 

corrugated web beam will be used, since not much research is done on such 

connections. 
 

1.3 OBJECTIVES OF THE STUDY  

The main objective of this research is to study the moment-rotation behaviour 

of corrugated web beam to column connections. A static non-linear finite 

element analysis will be used to model and analyze the bolted connection. 

Extended end plate and non linear elastic-plastic behaviour will be considered 

in the analysis. The moment-rotation curve plotted from the result will be 

compared with the relevant data available from experimental testing.  

 

1.4 SCOPE OF THE STUDY 

There are various types and shape of connection in structural steelwork. This 

study focused mainly on extended end plate bolted connection and corrugated 

web beam, particularly, trapezoidal web beam. The plate has 8 holes and M20 

bolts will be used. The column size is 305x305x118 UC (S275) and its length 

is  3 m and the beam size is 400x140x39.7/12/4 � 1.5m, Flange � S355, Web 

- S275. A static point load was applied incrementally at the end of the 

cantilever beam. LUSAS software [1] will be used to model the connections. 

The result from the finite element analysis, mainly moment-rotation curve, 

will be compared with the existing experimental result. 
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1.5   SIGNIFICANCE OF RESEARCH 

Research significance to be obtained from this study will be the results and 

analysis of the behavior of beam to column connection, when extended end 

plate and corrugated web beam is used. It is necessary to compare the 

moment �rotation curve of the result from the finite element analysis and 

experimental testing. The aim was to determine the accuracy of the analytical 

method and to verify the strength of the corrugated web beam as compared to 

a plane web. Corrugated web beam is still new in the industry, so if much 

research is done on it, more application of it can vary our steel industry 

products. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




