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Live Loads are gravity loads that can vary in magnitude 
and position 

Examples:
• People,
• Furniture,
• Vehicles.

Live loads are usually prescribed by codes 
(e.g. IBC Table 1607.1 - floor live loads for buildings) 

What is a Live Load?



Code allows live loads to be reduced
In some situations

Live Loads are Usually Shown on the Structural Drawings
From Sheet S001- General Notes 



Approximately
50 psf

Approximately
100 psf

Approximately
150 psf

Approximate Live Load Caused by 
Human Occupants on a 25 Square Foot Area



IBC Table 1607.1 gives minimum floor live loads based 
on use or occupancy of the building

Examples
Residential Floor: 40 psf
Sidewalk: 250 psf or 8000 lb point load
Schools 

Classrooms: 40 psf or 1000 lb point load
Corridors above first floor: 80 psf or 1000 lb point load
First floor corridors: 100 psf or 1000 lb point load

Floor Live Loads



IBC Table 1607.1



Floor Live Load reduction is permitted in most cases for members with large 
influence area (AI)

Tributary Area (AT) – Area assumed to load a given member (Lab 3)

Influence Area (AI) – Total area assumed to influence the loading of a member. 
In practical situations, loads outside the tributary area may influence the 
performance of a member.

AI = KLLAT
KLL = Live Load Element Factor (IBC Table 1607.9.1)

The consideration of the influence area in determining the unit live load is 
based on the probability that high unit loads are more likely to occur over 
small influence areas and less likely to occur over a large influence area. 

Floor Live Load Reduction



Tributary Area (AT)
[in yellow]

Influence Area 
(AI = 2AT)
[in blue]

Tributary Area vs. Influence Area
for an Interior Beam (KLL = 2)



IBC Floor Live Load Reduction
If AI > 400 ft2

Then the floor live load is 

𝐿 = 𝐿# 0.25 +
15
𝐴+

�

AI is in units of ft2

where
LO = Basic (unreduced) floor unit live load from IBC Table 1607.1
AI = KLLAT
AT = Tributary area of member in ft2
KLL = Live Load Element Factor (IBC Table 1607.9.1)

Note:
If AI < 400 ft2 then L = L0 (no reduction)
If L0 > 100 psf then L = L0 (no reduction)

𝐿-./ = 0.5𝐿0 for members supporting one floor (beams)
𝐿-./ = 0.4𝐿0 for members supporting 2 or more floors (columns)



Roof Live Load (Lr)



Roof Live Load (Lr)
The IBC Basic Roof Live Load is 20 psf. The basic roof live load is the same for all roofs as it is 
associated with roof maintenance.

Roof Live Load reduction is permitted for members with large tributary area (AT) and for roof slopes 
in excess of 4 inches per foot.

		𝐿3= 20𝑅5𝑅6 where Lr is in units of psf

𝑅5 = 7
1																																							𝑓𝑜𝑟	𝐴; ≤ 200	𝑓𝑡6

1.2 − 0.001𝐴;														𝑓𝑜𝑟	200	𝑓𝑡6 < 	𝐴; < 600	𝑓𝑡6

0.6																																				𝑓𝑜𝑟	𝐴; ≥ 600	𝑓𝑡6

𝑅6 = 7
1																																				𝑓𝑜𝑟	𝐹 ≤ 4

1.2 − 0.05𝐹															𝑓𝑜𝑟	4 < 	𝐹 < 12
0.6																																𝑓𝑜𝑟	𝐹 ≥ 12

where
AT = Tributary area of member in ft2

F = roof slope in inches of rise per foot 

Note: Minimum allowable   𝐿3 = 12	𝑝𝑠𝑓
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AT =	(12	ft)(22	ft)	=	264	ft2		>	200	ft2

R1 =	1.2	– 0.001(264)	=	0.936

F	<	4	so	R2 =	1.0

Lr =	20(0.936)(1.0)	=	18.72	psf

D	+	Lr =	28	+	18.72	=	46.72	psf

from	dead	load	table	for	W18x50
(lab	#4)

Roof Live Load for W18x50 on Line 2

D	+	Lr =	28	+	18.72	=	46.72	psf



 
Load Path → 

Material 
To metal 

deck 
To beams 
(W14x22) 

To girders, 
truss 

 (Lines 1-3) 
To columns 

 
1-1/2” 18 gauge 
metal deck 

2.82 (A) 2.82 2.82 2.82 

Fireproofing 0.5 0.5 0.5 0.5 

2” Rigid fiberglass 
insulation 

3 (B) 3 3 3 

3 ply felt tar and 
gravel roofing 

5.5 (B) 5.5 5.5 5.5 

Ceiling and 
Lighting 

1 (B) 1 1 1 

W14x22 @ 6 ft o.c.  3.7 (C) 3.7 3.7 
Mechanical 
(plumbing, HVAC) 

 4 4 4 

W18x50, truss   4 4 
Weight of columns    1 
Misc. 3 3 3 3 
Total  15.82 23.52 27.52 28.52 
Use 16 psf 24 psf 28 psf  29 psf 
 
Notes: 
 

A. From Vulcraft deck catalog. 
B. From AISC steel manual “Weights of Building Materials”. 
C. W14x22: (22 lb/ft)/(6 ft) = 3.7 psf. 

 

Dead load for W18x50

Recall Dead Load Table from Lab 4



Loads carried to the beam from 
the metal deck are uniformly 
distributed over the beam

Deck Carries Uniform Load to Beams



Loads carried to the larger 
beam (girder) from the smaller 
beams are concentrated at the 
point of the connection and 
applied as point loads

Vertical (Gravity) Load Path
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P =		46.72	psf (22	ft)(6	ft)
=		6,167	lb
=		6.17	k

W
18

x5
0

Point dead loads 
based on 46.72 psf

6.17	k 18’-0”
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6’-0”

6.17	k

Idealization for W18x50 Loaded 
with Dead Load and Roof Live Load
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Tributary area to
column load

4 ft

16 ft

PD + Lr

Idealization ofW10x33 Column at C-1 
Loaded with Dead Load and Roof Live Load


