CE 470: Design of Steel Structures –  Dr. Amit Varma


Example 1.1 Determine the magnitude and distribution of live loading on the north-south frame bi - ei - hi
Step I: Determine relevant tributary and influence areas. Estimate live load reduction factors.
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Table 1.1 Member tributary areas and minimum design live loading.
	Beam
Member
	Tributary area
	KLL
	L/Lo=0.25 + 15.0/(KLLAT)0.5
	L/Lo min.

	di-ei
ei-fi
and other internal beams
	AT = 40 x 6.0
= 240.0 ft2
	2.0
	0.94
	0.5

	
	
	
	
	

	gi –hi and hi - ii
ai-bi and bi-ci
	AT = 40 x 3.0
= 120.0 ft2
	2.0
	1.0
	0.5

	
	
	
	
	


Step II. Estimate the distributed loads acting on the beams: (i) di-ei and ei-fi, (ii) ai-bi and bi-ci, and (iii) gi-hi and hi-ii
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Step III: Estimate the concentrated live loads acting on the beams and columns of frame bi-ei-hi 
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Step IV – Checking the Column Reduced Live Load 
	Column
Member
	Tributary area
	KLL
	L/Lo=0.25 + 15.0/(KLLAT)0.5
	L/Lo min.

	bi
hi
	AT = 15 x 40 = 600 ft2
	4.0
	0.56
	0.4

0.5 for b6, h6

	
	
	
	
	

	ei
	AT = 30 x 40 = 1200 ft2
	4.0
	0.47
	0.4

0.5 for e6

	
	
	
	
	


Live load acting on column bi and hi are = 0.56 x 50 psf x 600 = 16.8 kips

Live load acting on column ei = 0.47 x 50 psf x 1200 = 28.20 kips

-
Live load acting on column e6 = 0.5 x 50 psf x 1200 = 30.0 kips
Note that the live loads calculated in Steps I, II, and III are consistent and to be used for design.
•The concentrated live load calculated in Step IV are just to check that the loads calculated in Steps I, II, and III are more than the loads calculated in Step IV.
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