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Exercise #4: Interaction Curves 
 
The single storey steel industrial building shown in Figure 1 consists of I-shape S355 steel 
columns (𝑓! = 355𝑀𝑃𝑎, 𝐸 = 200𝐺𝑃𝑎), which are connected to a roof truss system at the top. 
The cross-section sizes are shown in Figure 1. The roof truss has a flexural stiffness that is 
significantly greater than that of the columns in the direction where the columns bend about 
their strong axis (assumed as fixed at the base). The roof truss has negligible flexural stiffness 
in the direction where the columns are bending about their weak axis (assumed as pinned at the 
base). In the two perimeter frames in the East-West (EW) loading direction, X-braces made of 
75mm diameter circular steel rods made of S355 (𝑓! = 355𝑀𝑃𝑎, 𝐸 = 200𝐺𝑃𝑎), are installed 
in three bays to create a non-sway frame as shown in Figure 1. The steel rods have a negligible 
compressive resistance (i.e., tension only bracing system). Axial struts are used to brace 
laterally the columns in the EW loading direction as shown in Figure 1. The total dead load 
acting on the roof of the structure is equal to 5.0kPa. 
 

1. Compute the buckling resistance of the HEB500 columns in the perimeter moment-
resisting frames. Show explicitly your assumptions and calculations. 

2. Sketch the first order bending and shear diagrams only for the columns of the perimeter 
moment-resisting frames in the North-South loading direction due to the lateral load, 
F1. 

3. Compute the bending and shear diagrams only for the columns of the perimeter 
moment-resisting frames in the North-South (NS) loading direction due to the lateral 
load, F1, by considering the influence of compressive axial loads on the steel columns. 
In this case, you should to think how the frames with X-braces may affect the HEB500 
steel columns. 

4. Check the interaction of compressive axial load and bending moment demands for the 
HEB500 column in one of the perimeter moment-resisting frames. In your calculations, 
assume that lateral torsional buckling is not critical for these members. 

 
NOTE for Figure 1: F1=1800kN and F2=15,000kN 
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Figure 1. Single-storey industrial building – plan and elevation views 
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