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Architecture 314
Structures I

Vertical Loads 
on Structures

Load Types
• Dead
• Live
• Snow

Load Combinations
• ASD
• LRFD
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ASCE - 7
ASCE/SEI 7 Minimum Design Loads For Buildings and Other Structures

gives “minimum” loads for:

Ch. 3 - Dead Loads

Ch. 4 - Live Loads

Ch. 5 - Flood Loads

Ch. 6 - Tsunami Loads

Ch. 7 - Snow Loads

Ch. 8 - Rain Loads

Ch. 10 - Ice Loads

Ch. 11-23  Seismic Loads

Ch. 26-31  Wind Loads



University of Michigan, TCAUP                                                                                  Structures I  Slide  3 of 17

ASCE – 7  Ch. 2 - Load Combinations
Load Types

• Dead Load - D
• Roof Live Load - Lr
• Floor Live Load - L
• Snow Load - S
• Wind Load - W
• Earthquake - E

Allowable Stress Design (ASD)
Not factored

• D
• D + L
• D + (Lr or S)
• D + 0.75 L + 0.75 (Lr or S)
• D + (0.6W)
• D + 0.75L + 0.75(0.6W) + 0.75(Lr or S)
• D + 0.7Ev + 0.7Eh

Strength Design (LRFD)
With gamma () safety factors 2022

• 1.4 D
• 1.2 D + 1.6 L + (0.5Lr or 0.3S or 0.5R)
• 1.2 D + (1.6Lr or S or 1.6R) + (L or 0.5W)
• 1.2 D + 1.0W + L + (0.5Lr or 0.3S or 0.5R)
• 0.9D + 1.0W
• 1.2D + Ev + Eh + L + 1.5S
• 0.9D - Ev + Eh
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ASCE – 7   Chapter 3   Dead Loads

Ch. 3 - Dead Loads

Ch. 4 - Live Loads

Ch. 5 - Flood Loads

Ch. 6 - Tsunami Loads

Ch. 7 - Snow Loads

Ch. 8 - Rain Loads

Ch. 10 - Ice Loads

Ch. 11-23  Seismic Loads

Ch. 26-31  Wind Loads
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Dead Load
The weight of material

by density: by area:
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Dead Load

Weight of material 

• weight of structure

• weight of permanent fixtures

Because it is known more precisely the 
LRFD safety factor is less:  g = 1.2
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Dead Load
Floor framing 

• Joist selfweight

• Joist weight on floor

on center space in inches (o.c.)

Wood density by species:
ca. 25 – 50 PCF
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ASCE – 7   Chapter 3   Live Loads

Ch. 3 - Dead Loads

Ch. 4 - Live Loads

Ch. 5 - Flood Loads

Ch. 6 - Tsunami Loads

Ch. 7 - Snow Loads

Ch. 8 - Rain Loads

Ch. 10 - Ice Loads

Ch. 11-23  Seismic Loads

Ch. 26-31  Wind Loads
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Live Load

Live Load (on projected area)

Floor live load

• by occupancy

• 40 PSF to ~250 PSF

Roof live load

• construction or maintenance

• 12 PSF to 20 PSF (depending on 
area and slope)

• LRFD safety factor g = 1.6 
(depending on load combination)
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Live Load
Floor Loads



Roof Live Load

• Minimum Lr between 12 PSF and 20 PSF
• Lr = 20 R1 R2

Area Reduction:
1                         for At ≤ 200 ft2(18.58 m2)

R1 =  1.2 − 0.001At for 200 ft2 < At < 600 ft2

0.6                    for At ≥ 600 ft2(55.74 m2)
where At = tributary area in ft2 (m2) supported
by any structural member

Slope Reduction:
1                          for F ≤ 4

R2 =   1.2 − 0.05 F         for 4 < F < 12
0.6                       for F ≥ 12

pitched roof:    F = number of inches of rise per ft.
arch or dome:  F = rise-to span ratio multiplied by 32.
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ASCE – 7   Chapter 3   
Snow Loads

Ch. 3 - Dead Loads

Ch. 4 - Live Loads

Ch. 5 - Flood Loads

Ch. 6 - Tsunami Loads

Ch. 7 - Snow Loads

Ch. 8 - Rain Loads

Ch. 10 - Ice Loads

Ch. 11-23  Seismic Loads

Ch. 26-31  Wind Loads
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Snow Load
Snow Load (on projected length)

Ground Snow
• pg by region (see map)
• Ann Arbor 25 psf

Flat Roof
• pf = 70% pg x condition factors 

(exposure, thermal, importance)

Sloped Roof
• ps = pf x slope factors
• Balanced (full roof)
• Un-balanced

Safety Factor
• g = 1.6

balanced

un-balanced
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Snow Load

Ground Snow
• pg by region
• Ann Arbor 25 psf

Flat Roof
• pf = 70% pg x condition factors 

(exposure, thermal, importance)

Sloped Roof
• ps = pf x slope factors
• Balanced (full roof)
• Un-balanced
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Snow Load

Drift Loading
• Windward 
• Leeward
• Sawtooth

Ann Arbor

Houghton, Michigan
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Snow Load
Pontiac Silverdome
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Snow Load
Metrodome, Minneapolis

Dec. 11, 2010


