Structural Fire Engineering: Learning Module 2a
Homework Problem - Solution
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Homework Problem

Background Information
This homework assignment is based on the collapse of a building. One of the major columns in the building, shown in Figure 1 below buckled causing progressive collapse of the building. The column was supporting 34 total floors. 

The results of the building investigation concluded that fire induced damage caused the horizontal floor framing on Floor 13 to collapse which in turn caused many of the lower floors to also collapse. The lack of lateral support from the lower floors to the 13th floor the column shown in Figure 1 to have a very large unbraced length, and this column buckled. Once this column buckled, the rest of the building collapsed. 

Given
It is assumed that the tributary area for each column was 1000ft2, the dead load was 30psf and the live load was 80psf on each floor. Each floor-to-floor height was 14ft and Column 79 was a built-up column section consisting of Grade A36 steel (Fy = 36 ksi; Fu = 48 ksi) consisting of a W14x730 section with side plates, as shown in Figure 1 and with section properties shown in Table 1.
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Figure 1: Built up column section

Table 1: Section properties for built up column
	Section Property
	Value

	Moment of inertia about strong axis (Ix)
	18,057 in4

	Moment of inertia about weak axis (Iy)
	13,620 in4

	Cross section area (A)
	305 in2

	Radius of gyration about strong axis (rx)
	7.7 in

	Radius of gyration about weak axis (ry)
	6.7 in



Find
If the maximum temperature of the steel section was 300oC, using Chapter E, Appendix 4, and the Commentary of Appendix 4 of the AISC Specification, calculate how many floors had to simultaneously collapse to cause the column to buckle.
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