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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

NewOld
 100125Telecommunication Equip. Area (Tech. Ctr.)
 5060 or 100Assembly—projection and control rooms
 100150Assembly—platforms other than stages
 60100Porches, decks, balconies, and occupiable 

rooftops accessible from a single unit (incl. 
porch/deck on single-family home)

 10075Public dining rooms in residential buildings
 4050Parking garages
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Changes from pre-2019 Code (continued)

NewOld
 80100Library corridors above 1st floor
 8050Office building corridors above 1st floor
 10080Correctional facility corridors above 1st floor
 75100Assembly—bowling alleys, poolrooms, etc.
 250100Assembly—ice skating rink

10?R-3, R-4, R-5 inaccessible attics
 2040R-3, R-4, R-5 uninhabitable attics with storage
 75100Retail, above 1st floor

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.

18

19



Self-Certification Training Class 1/31/2024

10

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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Audience Q&A Session

ⓘ Start presenting to display the audience questions on this slide.
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Soils, Footings, 
Foundations
Soils, Footings, 
Foundations

38

Start with the soil . . .

• Most larger projects will require a 
geotechnical report to be submitted (and 
reviewed) with the permit application.

• Some small and medium sized projects may 
be permitted without a geotechnical report, 
but a report is required before construction. 
(And you can ask to see it.)

• A few small projects may never require a 
report. (sheds, private garages, etc.)
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Geotechnical Data

• No report required:
• 1-story storage structures w/o basements ≤ 2,000 ft² (includes 

private garages)

• Alterations and additions that do not cause increase of loads > 5% of 
existing foundation capacity

• Test pit by contractor before construction allowed:
• Excavation ≤ 8 ft below ground level

• Confirm soil type

• Confirm water table height

Geotechnical Data (continued)

• Geotechnical report (by engineer) not req’d for permit, but 
required before construction:
• Excavation ≤ 8 ft below ground level

• Ground area ≤ 16,000 ft² 

• Up to 4 stories above grade

• Geotechnical report (by engineer) required before permit 
issuance if exceeding these values or if design based on 
engineer provided  or confirmed soil bearing capacity
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Allowable Soil Bearing Pressure

• Most conservative values if no engineer involved (Table 1806.2(1))

• Conservative values if no testing.

• Engineer may determine site-specific values with testing.

• Footing on non-engineered fill must be 6x footing on sandy gravel

Types of Foundations

• Shallow Foundations
• Spread or Strip Footings

• Deep Foundations
• Drilled Piers

• Piles
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Typical Shallow Foundation Types

44

Shallow Foundations – Spread or Strip 
Footings
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Shallow Foundations – Spread or Strip 
Footings
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Frost Protected Shallow 
Foundation (ASCE 32)

Conventional 
Shallow Foundation
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Shallow Foundations – Spread or Strip Footings
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Shallow Foundations – Spread or Strip Footings

Foundation Drainage, Waterproofing and Dampproofing

51

1' - 8"

GRAVEL

4" CONC. SLAB

APPROVED
BITUMINOUS

COATING

10"

FINISHED
GRADE

HABITABLE OR
USABLE SPACE

4" PERFORATED PIPE
ON 2" GRAVEL BED AND
8" GRAVEL OVER PIPE

10"
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Foundation Drainage
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Shallow Foundation Inspections
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Marking Location of Construction
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Marking Location of Construction
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Inspections

• By looking at the foundation 
plan, the inspector can check 
for the width, depth and 
spacing of the footing forms. 

• The inspector can also check 
to see if there is a column 
footing form for each column 
shown on the foundation plan.
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IBC Table 1808.8.2

58

ACI 318 - Section 26.6.2

59

The ACI 318 code allows tolerances in placing steel as prescribed in Section 
26.6.2. Unless otherwise specified by the engineer, reinforcement must be 
placed within the tolerances illustrated.
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ACI 318 - Section 20.6.1.3

60

The amount of concrete cover specified for 
adequate protection is detailed in ACI 318 Section 
20.6.1.3.

For quick reference, the specified cover for cast-
in-place concrete with conventional reinforcing 
bars is summarized in Table 18.9.
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Column Footing Section 

62

Shallow Foundations

The bottom of a footing shall be located a minimum of ________ 
inches below the undisturbed ground surface.

a. 6 

b. 12

c. 15 

d. 18
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Shallow Foundations

The bottom of a footing shall be located a minimum of ________ 
inches below the undisturbed ground surface.

a. 6 

b. 12

c. 15 

d. 18
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Shallow Foundations

The minimum concrete cover for reinforcing bars is ________ 
inches for concrete exposure cast against ground. 

a. 1 ½ 

b. 2

c. 3

d. 4
65
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Shallow Foundations

The minimum concrete cover for reinforcing bars is ________ 
inches for concrete exposure cast against ground. 

a. 1 ½ 

b. 2

c. 3

d. 4
66

Beam Pocket
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Foundation Wall Forms

68

Completed Foundation Wall 
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Anchor Bolts

70

Foundation Wall Review
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• Lateral loads increase with the depth of 
unbalanced fill.
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Concrete Compressive Strength

74

Prescriptive Foundation Wall Design

Conditions:

BUILDING: 1 story light frame construction with concrete 
basement foundation wall

UNBALANCED FILL  height against foundation wall as indicated

SOIL CONDITIONS: Gravelly clay (CL) – 60 psf per foot of depth 
lateral soil pressure

DESIGN FOUNDATION WALL: Provide “Minimum thickness”
75
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Prescriptive 
Example 1

6 
ft

10
 ft

Maximum Wall Height: 10 ft

Maximum Unbalanced Backfill 
Height: 6 ft

Prescriptive 
Example 1

6 
ft

10
 ft
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Prescriptive 
Example 1

Prescriptive 
Example 2

8 
ft

10
 ft

Maximum Wall Height: 10 ft

Maximum Unbalanced Backfill 
Height: 8 ft

78

79



Self-Certification Training Class 1/31/2024

40

Prescriptive 
Example 2

8 
ft

10
 ft

Prescriptive 
Example 2
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Deep Foundations – Drilled Piers

• Piers are drilled into the ground and are used to 
transfer superstructure loads to deeper soils 
which are stronger or not subject to shrinking and 
swelling.

• The design and construction of drilled piers are 
found in Section 1810.

82

Deep Foundations – Drilled Piers
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Deep Foundations –
Drilled Piers

• Upward or downward loads can 
be transferred to the soil through 
skin friction along the shaft or 
through bearing at the end of the 
pier.  

• Bells can be located at the end of 
the pier to increase the end 
bearing area.  

84

Deep Foundations – Piles

• Piles are driven (pounded) into the ground to 
transfer superstructure loads to deeper soils.  

• The design and construction of piles is 
covered in Section 1810.
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Deep Foundations – Piles 

Piles can be made of timber, steel or pre-cast concrete.

87

Deep Foundations – Piles 
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Deep Foundations –
Helical Piles

• Unlike other piles, helical 
piles are “screwed” into the 
ground.  

• The design and 
construction of helical piles 
is covered in Section 
1810.3.1.5

88

Helical Pile Foundations

• Helical piles are manufactured items 
that are installed by rotating into the 
ground.

89Basic helical pile
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Audience Q&A Session

ⓘ Start presenting to display the audience questions on this slide.

Floor ConstructionFloor Construction
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Wood Construction

Wood Construction

Engineered

Prescriptive

92
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Engineered Design

• When special concentrated 
loads or unique structural 
designs are supported by 
headers, actual loads should 
be calculated by a competent 
designer.

PrescriptiveDesign????
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Prescriptive Design

Wood Markings
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Wood Markings

Conventional Light-Frame Construction
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Conventional Light-Frame Construction

• Maximum 3 stories

• Maximum 11’-7” Floor-to-floor height

• Maximum 10’-0” stud height

• Only allowed for occupancies with live load of 40 psf or less 
(residential)

Wood Joist and Girder Review Steps

1. Check joist spans.

2. Check wood girder and header 
spans in exterior bearing walls.

3. Check wood girder and header 
spans in interior bearing walls.

4. Check floor framing under 
bearing walls.

5. Check joists for minimum 

bearing.

6. Check lateral support of joists.

7. Check framing around floor 
openings.

8. Check design of wood floor 
trusses.

9. Check for draftstopping.
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Conventional Light-Frame Construction
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A

B
C

D
E

Joist Spans
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Check Floor Joist Spans

1ST FLOOR

BASEMENT BASEMENT

2 x 4

10O

1
4

-3
N

O
1

4
-3

N
O

3-2x10
BEAM

2x
8@

16
 o

.c
.

O
2x

8
@

16
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.

O

28
-6

N
O

NOTES:
• JOISTS TO BE DOUGLAS-FIR-LARCH NO. 2 OR BETTER
• FIRST FLOOR: LIVE LOAD = 40 PSF
                            DEAD LOAD = 10 PSF.

Wood Joist and Girder Review

PREFABRICATED ROOF TRUSSES
@ 24" O.C.

2 x 8 @ 16" O.C.

 3 - 2 x 10 WOOD GIRDER

BUILDING WIDTH = 27' - 0"

NOTE: GIRDERS ARE S-P-F NO. 2 OR BETTER

LIVING ROOM
Max Span?
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Girder Spans and Header Spans for Interior Bearing Walls

Double Joists at Bearing Wall

BEARING WALL

SUBFLOOR

JOIST

JOISTS UNDER
BEARING WALLS
MUST BE OF ADEQUATE
SIZE TO CARRY THE
APPLIED LOADS

SUBFLOOR

JOIST DOUBLE JOISTS UNDER 
BEARING PARTITIONS, 
WHERE SEPARATED, 
MUST BE PROVIDED 
WITH SOLID BLOCKING 
MINIMUM 2” THICK  
AT  4'-0" O.C.

BEARING WALL

2" DIA. PIPE

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm.
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Wood Joist, Beam or Girder Bearing

1 1/2" MIN.

1 1/2" MIN.
BEARING

WOOD GIRDER

NOMINAL 2 X 2
LEDGER

APPROVED
JOIST HANGER

STUD WALL

1 X 4 RIBBON

3" MIN. OVERLAP

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm.

Lateral Restraint of Supports and Bridging of Joists

2 X 14

SOLID BLOCKING

2 X 10

2 x 10 < 2 x 12
NO SUPPORT WITHIN
SPAN REQUIRED

2 X 14

1 X 3 BRIDGING APPROVED METAL
BRIDGING

1 X 3 RIBBON2 x 14 > 2 x 12
LATERAL SUPPORT REQUIRED

AT MAX. INTERVALS OF
8’ - 0" IN SPAN
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Framing of Openings

Wood Floor Trusses

2 x 4 BOTTOM CHORD
LATERAL BRACING

@ 15'  O.C. MAX.

2 x 4 WOOD TRUSSES
14" DEEP @ 24" O.C.

2 x 6 @ 24" O.C.

2 x 4 WOOD TRUSSES
15" DEEP @ 24" O.C.

2 X 4 BOTTOM CHORD
LATERAL BRACING
@ 15'  O.C. MAX.

2 x 4 CONTINUOUS
LATERAL BRACING

Examples 
of Floor
Truss Bracing

112

113



Self-Certification Training Class 1/31/2024

57

Draftstopping in Floor Trusses

Concrete Floors

4" CONC. SLAB

4" GRAVEL BASE

NOTE: ALTERNATE 4" BASE
            MATERIAL OF GRADED
            SAND OR CRUSHED
            STONE  MAY BE USED

6-MIL. VAPOR RETARDER

114
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Concrete Floors

Concrete Floors
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Audience Q&A Session

ⓘ Start presenting to display the audience questions on this slide.
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Wall ConstructionWall Construction
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Exterior Walls

Chapter 14 provides requirements for the 
materials and construction creating finished 
exterior surfaces of a building that result in:

• Minimum permitted weather resistance 

• Minimum permitted fire performance
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Exterior Walls

Development of new methods and materials available for application to 
exterior walls for protection against weather and exposure provide 
options for: 

• Different appearances

• Improved insulating quality

• Fire-resistance

The code has developed prescriptive and performance regulations to 
control these aspects and the types and   thicknesses of exterior wall 
coverings.

Exterior Wall Coverings
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Combustible Materials on the Exterior Side of 
Exterior Walls
• The code requires walls to be noncombustible for buildings of 

construction Types I, II, III and IV, in order to limit the fuel load.

Fire Separation and Combustible Covering
(Except Type V Construction)

124
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Prescriptive vs. Engineered Wood Walls

1. What is the purpose of a wall?

2. Prescriptive braced wall panels

3. Engineered shear walls
• Segmented Shear Walls

• Shear Walls with Openings (Force Transfer)

• Perforated Shear Walls

Wood stud sizing
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Wood Wall Construction Review
 8

’-
0"

 8
’-0

”

Proposed Minimum Required

1. Support roof and ceiling only:

2 x 4 @ 16” o.c. No. 2 2 x 4 @ 24” o.c. No. 3,
Standard or stud grade
2 x 4 @ 16” o.c. utility grade

2. Supporting one floor roof and ceiling:

2 x 4 @ 16” o.c. No. 2 2 x 4 @ 16” o.c. No. 3,
Standard or stud grade

3. Compare proposed and required to determine code
Compliance.

Framing Details
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Top Plates 
FLOOR JOISTS

> 16" O.C.

2 - 2 x 4
TOP PLATE

5" MAX.

2 x4 STUDS
24" O.C.

For SI: 1 inch = 25.4 mm.

Openings in Exterior Bearing Walls
What is the maximum header span (2- 2x10) permitted 
for this example?

- NOTES -
GROUND SNOW 
LOAD = 28 PSF
ROOF LL = 20 PSF
FLOOR LL = 40 PSF
HEADER DETAILS:
     SOUTHERN PINE,
     NO.  2    2 - 2 x 10

6' 

Header Spans
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Cripple Walls

Cripple Wall

What is the purpose of wall sheathing?

Wall sheathing resists loads that 
act horizontally.

• Wind

• Earthquake

• Fluid

These loads are called ‘lateral 
loads.’
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Vertical Loads

Wall sheathing does not resist 
vertical (gravity) loads. 

Vertical loads are resisted by 
studs, top and bottom plates, 
headers and columns – the 
‘framing’.

Vertical (Gravity) Load Path

1. Ridge Beam

2. Post

3. Header

4. Jack Studs

5. Sill Plate

6. Foundation

7. Ground

Load LoadLoad
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Lateral (Sideways) Load Path
Load LoadLoad

Lateral Loads

Wall sheathing resists loads that act horizontally.

Panel
resistance
imparted to
wall framing
(Prevents hinging)

136
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Lateral Forces

Wind

Force =
Pressure x Area

Force =
Mass x Acceleration

Seismic

Resisted by Bracing

Racking

Resisted by Anchors

Base Shear

Resisted by hold-downs & 
Dead Load

Overturning

Lateral Force Effects

138
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Racking

Base Shear
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Resisting Lateral Forces
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1. Load on wall

2. Transfer to roof

4. Transfer
to wall

5. Transfer 
to foundation

3. Connections
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Prescriptive Braced Wall Panels

Conventional Light-frame 
Construction
• IBC Section 2308
• No engineering required
• Typically without hold-

downs
• 3 stories maximum
• Residential loading

Prescribed
material & nailing

Braced
Wall

Panel
(BWP)

Wall Bracing 
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Bracing Methods
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Figure 2308.6.1

Engineered Shear Walls

A shear wall is the portion of a 
wall line that is designed to resist 
lateral forces.
Applications

• Any building size/shape
• Wind – no limit
• SDC – no limit
• Calculations required

Typically with hold-downs
Hold-down

capacity calculated

Calculated load,
material & nailing

Shear
Wall
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Shear Walls

• Are vertical cantilevered 
diaphragms

• Resist lateral forces of 
shear in the diaphragm 

• Resist compression and 
tension in the boundary 
members.

Shear Walls

Out-of-plane – the wall
the wind pushes is 
loaded out-of-plane

In-plane – walls 
resisting the wind 
load (side walls) are 
loaded in-plane

152

153



Self-Certification Training Class 1/31/2024

77

Shear walls transfer 
loads from roof and 
floor diaphragms to 
the story below
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Plan View

Shear Wall Loads

1. Wind pushes against the wall.

2. WSP sheathing spans from the 
foundation to the top plate on 
the wind wall, distributing half 
the wind load to the foundation 
and half the load to the roof or 
floor diaphragm.

3. The diaphragm distributes the 
load to the shear walls.

Loading of the shear wall = Load Path

Shear Walls – Deformation
• In-plane shear walls resist loads by racking.

• A shear wall becomes trapezoidal in shape.
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Steel Construction

Steel Construction

• Through Chapter 22, the code requires that materials used in 
the design of structural steel members conform to designated 
national standards. 

• This code governs the design and use of steel materials using 
the specifications and standards of the American Institute of 
Steel Construction (AISC), the American Iron and Steel 
Institute (AISI), the Steel Joist Institute (SJI) and the American 
Society of Civil Engineers (ASCE).
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Steel Construction

Steel is a noncombustible material commonly associated with Type I and 
II construction; however, it is permitted to be used and commonly found 
in all types of construction. 

There are two main families of steel members: 

• The first is hot-rolled structural shapes and members that are 
made up of a combination of rolled shapes and plates, 

• The second is composed of sections that are cold formed from 
steel sheets, strips, plates or flat bars in roll-forming machines, or 
by bending in brake-press operations.

Properties of Steel

Alloying elements
• Manganese – increases strength and hardness

• Nickel – increases toughness, harden ability, and corrosion resistance

• Chromium – improves harden ability and abrasion resistance.  (A 
chromium content greater than 4% classes steel as stainless or heat 
resisting.)

• Copper – improves corrosion resistance.
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Properties of Steel

• The following are used to provide protection 
and a fire-resistance rating:
• Plaster

• Gypsum

• Wallboard

• Spray-applied materials

Structural Masonry

• Requirements based on classification of the building or nature of 
occupancy

• Exceptions based on design strength and type of occupancy 
(nonessential buildings, etc.)

• Level I and Level II Masonry Inspections, based on design.
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Masonry Inspection Key Points

Pre-Construction Activities:
• Strength Tests of Masonry Prisms (at least 28 days prior to 

Masonry Construction)

During Masonry Construction:
• Cell Cleanliness and Cleanouts

• Steel Reinforcement Cleanliness

• Lap Length, Size, Spacing, Number, Placement of 
Reinforcement

• Monitor Grout Placement and Sample for Strength Tests 

• Sample Block for each Type for Compressive Strength    
Testing

Masonry Inspection Key Points

• Blocks are approved for use prior to construction, by compressive 
strength tests in approved laboratory.
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Masonry Inspection 
Key Points
• Measuring spacing between vertical 

steel reinforcement

• Visual inspection of steel reinforcement 
to check for placement, size, etc.

Masonry Inspection
Key Points

• Vertical Steel placement

• Check cell cleanliness (i.e., no 
mortar protrusions beyond the 
allowable limit, or debris to 
clog cells)
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Masonry Inspection
Key Points

• Cell cleanouts prior to grout 
placement

• Cleanout after grout 
placement shows grout made 
it to the bottom of cell

168

Masonry Chimneys
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Gypsum Board And Plaster

• Gypsum board and plaster represent the most common interior and 
exterior finish materials in the building industry. 

• Gypsum board and plaster products represent a line of building 
products that are manufactured under the control of industry 
standards. The building inspector only needs to verify that the 
appropriate product has been used and properly installed for the 
intended use and location.

• Therefore, Chapter 25 deals primarily with quality-control-related issues 
with regards to material specifications and installation requirements.

Gypsum Wallboard

• Preparation
• Ensure all previous work has been completed in conformance with 

reviewed plans

• Materials
• Inspect for conformance to specifications

• Carton or board must have a label indicating the manufacturer’s name
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Gypsum Fasteners

• Gypsum panel application
• Single-layer application

• Double-layer application

• Fastening methods
• Single nailing
• Double nailing
• Adhesive nail-on
• Screw attachment
• Adhesive attachment

Gypsum Wallboard Shear
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Gypsum Wallboard

• When inspecting wallboard construction, pay 
attention to:
• Framing

• Suspended grillage

• Base layer

• Face layer

• Fasteners

1742018 IBC Commercial Building Inspection Institute

Audience Q&A Session

ⓘ Start presenting to display the audience questions on this slide.
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Ceiling and Roof 
Construction
Ceiling and Roof 
Construction
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2 X 6 JOISTS @ 16" O.C.

12
4

2 X 8 RAFTERS @ 16" O.C.

1 X 10 RIDGE BOARD

RAFTER TIE @ 4' O.C.

CONTINUOUS BETWEEN EXTERIOR

WALLS. LOCATE AS CLOSE TO

BEARING PLATE AS PRACTICAL

Roof & Ceiling Framing
• The framing details required in Section 2308 apply to roofs having a slope of not 

less than three units vertical in 12 units horizontal (25-percent slope). Where the 
roof slope is less than three units vertical in 12 units horizontal (25-percent slope), 
members supporting rafters and ceiling joists such as ridge board, hips and valleys 
shall be designed as beams.

Roof Cross Section
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Roof & Ceiling Framing

Ceiling Joist Spans
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Rafter Spans

Rafter Spans
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Roof & Ceiling Framing

Wind Uplift
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Wind Uplift

Fire Classification—Roof Covering and Roof 
Assemblies
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Fire Classification—Roof Assemblies

Fire Classification—Roof Assemblies
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Underlayment

Possible Water Damage at Ice Dams
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Roof Insulation

192


