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EXPERIMENTAL ANALYSIS OF BEAM-TO-COLUMN CONNECTION IN 
STEEL STORAGE RACKS USING CANTILEVER TEST AND PORTAL 

TEST METHOD 

N. ASAWASONGKRAM1*†, P. CHOMCHUEN1, and P. PREMTHAMKORN1 

1Faculty of Engineering, Mahanakorn University of Technology, Thailand 

ABSTRACT 

This paper presents experimental results of a typical steel storage rack beam-to-column connection, 

which steel tabs welded at the end of the beam are engaged into the perforated column. The beam-to 

column connections are tested using the cantilever test and the portal test method according to the 

international racking design specification. Four different levels of vertical service loadings are 

conducted for the portal test. The results from a pushover analysis of a single story frame using a 

moment-rotation relation of beam-to-column connections obtained from cantilever tests are 

compared with the experimental results from portal tests. The analytical results show a good 

correlation with the experimental results from the portal test for no vertical loadings and medium 

vertical loadings. For high vertical loadings and very high vertical loadings, the analytical results do 

not produce a good correlation with the experimental results from the portal test. The cantilever test 

cannot represent the effect of the presence of the vertical service loading in actual field. These 

effects increase the initial stiffness and decrease the strength of the connection comparing with the 

results from the cantilever test and lead to a non-correlation of the analytical results compared to the 

test results from portal tests for a high and very high vertical loading. 

Keywords: Cantilever tests, Connection, Moment-rotation, Portal tests, Steel storage racks. 

1. INTRODUCTION 

In recent years, steel storage racks are extensively used in industry and large public warehouse for 

storing products. This type of structure has become a common feature in several countries. The 

main components of the structure are box beams, beam end connectors, and perforated thin wall 

cold-formed open sections columns. The beam connects to the column by the steel tabs inserted into 

the perforated column. According to the previous experimental study, this type of connections can 

be classified as a semi-rigid connection with a low to moderate strength and stiffness (Bernuzzi and 

Castiglioni 2001, Bajoria and Talikoti 2006, Prabha et al. 2010). Generally the storage racks are not 

braced in the longitudinal due to the continuously accessible to the product in service. Such a 
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