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ABSTRACT 

 The paper examines the factors that affect the design of structural steel buildings, 

specifically focusing on the wide-span frame of the Red Line Skytrain Stations (Taling Chan-

Bang Sue-Rangsit). The study analyzes the structure of the wide-span steel roof, which 

includes design factors and structural elements such as joints and supporting structures. This 

research will benefit future designers and individuals interested in designing steel structures 

or related projects. 

 The study process is divided into three steps. Firstly, the structural theory was 

reviewed through academic literature. Next, data was collected from the actual site to 

understand the physical characteristics of the buildings, and interviews were conducted with 

relevant individuals. In the last step, the results were analyzed and categorized into two 

groups: design factors and structural elements. Design factors were analyzed by combining 

relevant theoretical conclusions with the interview findings, while the structure was 

examined, classified, and tested for internal forces. The internal forces of the structure were 

tested using the SAP2000 program to compare and analyze the results of the joints at the 

support base. 

 The study found that two types of structures were used for the Red Line station's 

roof structure: a portal frame and a T-shaped column structure. The wide-span structure is 

consistent with the platform design, resulting in different wide-span distances and a variety 

of steel sizes for each station. Additionally, a behavioral study of the joints in the supporting 

structure, tested using the SAP2000 program, revealed that DM1, CC1, and BS1 are wide-

span structures with fixed bases that reduce structural deformation and increase momentum 

distribution. The DM2 and TC1 structures are T-shaped column structures with moment 

distribution throughout the building, and the most deformed structure was found at the 

eaves. Based on the analysis, factors that affect the roof structural design include rolling 

stock, platforms, and tracks
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- JIS  Japan Industrial Standards 

- ASTM American Society of Testing Materials 
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  : 

    

    

    

   : 

   AISC American Institute of Steel Construction

   - AES America Welding Society 

 

 

 

 

 

  

  Balloon Frame
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 3 Steel Truss) 

 Trusses)  

Linear trusses Simple trusses) 

 

 

 Space trusses Double layer trusses)

 

 

 Rigid or Portal frame) 

 Portal Frame 

Auguste Perret Ponthieu Garage, Paris 

 

 

 

 

 

 

 Fixed Base Portal Frame Ponthieu Garage

: https://paris-promeneurs.com/le-garage-ponthieu-demoli/

 AEG Turbine Factory, Berlin Hinge 

Three Hinge Portal Frame  Peter Behrens, Karl Bernhard Walter Gropius 
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: https://www.metalocus.es/en/news/aeg-turbine-factory-milestone-

industrialization-peter-behrens 
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Two Hinge Portal Frame  
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Box section) 
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Fixed  
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 6 Corner 

Connections  Bean-to-column connections

Beam-to-beam connections  Splices  Column anchorage   
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 Ching, Francis D.K. Connectors) 

 

 Pinned joints) 

  

 

 

 

 

 

 

: Ching, Francis D.K.  
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