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In-class Exercise – Week #8: Zero length elements and their properties 
 
The steel moment-resisting frame (MRF) shown in Figure 1 has been designed in a high 
seismicity zone for gravity and earthquake loading. The cross-sections represent the final 
design of the steel MRF in the North-South loading direction. Steel beams and columns have 
been designed with S355J2 profile (i.e., 𝐸 = 210𝐺𝑃𝑎, 𝑓! = 355𝑀𝑃𝑎). End plate beam-to-
column connections have been utilized for the seismic design. The total floor weight due to 
gravity loading is G = 5kN/m2 (all included). Compute the basic properties for modeling the 
first-floor beam and first story exterior columns with zero length elements. Assume that the 
steel beams are braced laterally in the middle of the span. 

 
 

Figure 1. Steel building design 
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