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Exercise #11: Seismic Design of Steel Frames with Eccentric Bracings 
 
The steel office building shown in Figure 1 is comprised of steel frames with eccentric bracings 
(EBFs) in the East-West (EW) loading direction and steel moment-resisting frames (MRFs) in 
the North-South (NS) loading direction. Both frames have been designed for gravity and 
seismic loading. The cross sections shown in the figure represent the final design of the steel 
EBF. The behaviour factors are 𝑞	 = 	3 and 𝑞 = 5 for the EBF and MRF systems, respectively. 
The steel members (beams, columns and braces) have been designed with S355J2 steel profile 
(i.e., 𝐸 = 200𝐺𝑃𝑎, 𝑓! = 355𝑀𝑃𝑎). The stability coefficient 𝜃 is less than 0.10 in all stories. 
All the EBF links are designed to be 500mm long. 
 
The following questions should be answered: 
 

1. Check if the EBF link in the first storey of the frame is shear, intermediate or flexure-
critical link. 

2. Check if the maximum overstrength 𝛺 from all the EBF links does not differ from the 
minimum one by more than 25%. In case that the difference between 𝛺"#$ and 𝛺"%& 
exceeds 25% assume that 𝛺	 = 	𝛺"#$. 

3. Design and draw the stiffeners for the EBF link in the first storey by assuming that 𝛾' =
0.02	𝑟𝑎𝑑𝑠. 

4. Check if the non-dissipative beam segment outside the EBF link (between the steel 
column and the bracing member) is adequate to resist the combined axial load, bending 
and shear demands due to gravity and seismic actions. The axial load due to gravity in 
the steel beam is equal to zero.  

 
The force diagrams of the steel frame with eccentric bracings for the gravity and the seismic 
action are shown in Figure 2 to Figure 6. 
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Figure 1.  Final design of steel EBF 
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Figure 2. Axial force diagram for seismic loading (units in kN) 
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Figure 3. Shear force diagram for seismic loading (units in kN) 
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Figure 4. Shear force diagram for gravity loading (units in kN) 
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Figure 5. Bending force diagram for seismic loading (units in kN-m) 
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Figure 6. Bending force diagram for gravity loading (units in kN-m) 
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