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Introduction
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Structural Loads

• Design and construction account for 
various types of structural loads
• Dead loads
• Live loads
• Environmental loads

• Provide continuous load path for both 
gravity loads and lateral loads

Dead Loads

• Loads that do not change significantly over time.
• Weight of building structural components (walls, floor, roof, 

beams, columns, etc.)
• Weight of building finishes (siding, roofing, flooring, etc.)
• Weight of fixed permanent equipment (HVAC, plumbing, etc.)

• Determined by design professional based on known 
information about specified materials and systems
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Dead Load Breakdown from Structural 
Calculations

Live Loads

• Loads that can or do change over time:
• People (based on occupancy)
• Movable objects (furniture, movable equipment, etc.)

• Code-specified minimums based on intended use of each 
room, space, or area (Table 1607.1)

• Classification is independent of classifications in Chapter 3 
(Occupancy Classification) and Chapter 10 (Occupant 
Load)
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Table 1607.1

Changes from pre-2019 Code

Old New
Telecommunication Equip. Area (Tech. Ctr.) 125  100
Assembly—projection and control rooms 60 or 100  50
Assembly—platforms other than stages 150  100
Porches, decks, balconies, and occupiable 
rooftops accessible from a single unit (incl. 
porch/deck on single-family home)

100  60

Public dining rooms in residential buildings 75  100
Parking garages 50  40
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Changes from pre-2019 Code (continued)

Old New
Library corridors above 1st floor 100  80
Office building corridors above 1st floor 50  80
Correctional facility corridors above 1st floor 80  100
Assembly—bowling alleys, poolrooms, etc. 100  75
Assembly—ice skating rink 100  250
R-3, R-4, R-5 inaccessible attics ? 10
R-3, R-4, R-5 uninhabitable attics with storage 40  20
Retail, above 1st floor 100  75

Design Live Loads for Egress Components

Interior (except within dwelling)

Exit access var.

Exit access corridors

Serving apts. only 40

All other 80-100

Exit access stairs 100

Exit stairs 100

Exit passageways 100

Exit discharge lobbies, etc. 100

Exterior (except single dwelling)

Exit access 100

Stairs, porches 100

Exit discharge, egress court 100

Exterior (single dwelling)

Porch, deck, balcony, 
or occupiable rooftop 60
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Snow Loads

• Designed for 50-year snow storm
• Chicago design ground snow load 

is 25 psf
• Roof snow load varies based on 

roof type (flat, sloped, etc.)
• Roofs must also be designed for 

snow drift and sliding snow

Lateral Soil Loads

• At-rest
• Active
• Passive
• Hydrostatic
• Surcharge
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Soil Bearing Capacity

• Maximum load (per unit area) which soil can support without 
yielding. Typically specified by a geotechnical engineer, but 
(conservative) prescriptive values for small projects:

Rain and Ice Loads

• Roofs must be designed to support 
rainwater if  primary drainage is blocked.

• Ice-sensitive structures (cable structures, 
open catwalks and platforms, amusement 
rides, flagpoles, signs, etc.) must be 
designed for ice loads.
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Wind Loads

• Wind pressure creates 
various types of forces 
on a structure:
• Uplift
• Overturning
• Sliding
• Shear

• Forces can be positive 
or negative

Wind Loads (continued)

• Wind loads for design of structure
• Wind loads for attachment of components and cladding:
• Roof and wall coverings
• Connections for framed members
• Fastening methods for roof decking, etc.
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Earthquake Loads

• In Chicago region, seismic risk is relatively low.
• Never any seismic requirements for:
• Group R-3 and R-5 occupancies
• Wood light-frame construction per. Sec. 2308 (3 stories or less)
• Agricultural and storage structures with limited occupancy

• Most buildings have minimal design requirements (nothing 
to inspect for)

• Seismic design features may be required for critical 
facilities (police/fire, hospitals, utilities)

Load Combinations

• Direct combination of all loads at once is not probable or 
practical.

• Code doesn’t require designing for full live load, snow load 
and wind load simultaneously.

• Designer must check several load combinations specified 
in code.
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Concentrated vs. 
Uniform Loads

• Significant concentrated loads (heavy 
equipment, etc.) can have major effect on 
structural performance.

• Difference between being stepped on by a 
ballet slipper or a stiletto heel.
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Complete Load Path

• Every structure must be designed to provide a “complete 
load path capable of transferring loads from their point of 
origin to the load-resisting elements.” (Sec. 1604.4)

• Floor and roof loads must transfer to the ground.
• Gravity load path
• Lateral load path

Gravity Load Path

• Addresses vertical loads
• Dead loads
• Live loads
• Snow, rain, ice loads
• Soil bearing capacity

• Check for weak links
• Field changes can compromise 

gravity load path
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Lateral Load Path

• Addresses horizontal 
forces on structure:
• Wind loads
• Earthquake loads
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Structural Risk Category

• Structural requirements vary based on risks associated 
with intended use(s) of building and importance that the 
structure remain unaffected by severe events

• Most buildings will be Risk Category II
• Larger buildings or heightened risks will be 

Risk Category III (large schools and assemblies)
• Essential or critical facilities are Risk Category IV

(hospitals, police/fire, utilities)
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