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Instructor
Steve Thomas, CBO

� Colorado Regional  Manager, Education 
Director

� 45-years' experience in code 
administration

� ICBO Committees

� Small Jurisdictions

� Fire & Life Safety Code Development

� Means of Egress Review

� ICC Means of Egress Code 
Development, Codes and Standards and 
Code Correlation Committees

� Author of Building Code Basics, based on 
2009 & 2012 IBC, Building Code Essentials 
2015, 2018 & 2021, Applying Codes to 
Cannabis Facilities
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What are we going to talk 
about today?

� Different Loads on 
Buildings

� Prescriptive design 
provisions

� Additional resources

� Foundation to the roof

� Concrete Foundation

� Conventional Wood 

Framing
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202
Definitions

� LOADS. 

� Forces or other actions 
that result from the weight 
of building materials, 
occupants and their 
possessions, 
environmental effects, 
differential movement 
and restrained 
dimensional changes. 
Permanent loads are 
those loads in which 
variations over time are 
rare or of small 
magnitude, such as dead 
loads. All other loads are 
variable loads (see 
“Nominal loads”).
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202
Definitions

� DEAD LOAD. 

� The weight of materials of 
construction incorporated 
into the building, including 
but not limited to walls, 
floors, roofs, ceilings, 
stairways, built-in 
partitions, finishes, 
cladding and other 
similarly incorporated 
architectural and 
structural items, and the 
weight of fixed service 
equipment, including 
cranes and material 
handling systems.
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202
Definitions

� LIVE LOAD. 

� A load produced by the 

use and occupancy of 
the building or other 

structure that does not 
include construction or 
environmental loads 

such as wind load, snow 
load, rain load, 

earthquake load, flood 
load or dead load.
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202
Definitions

� LIVE LOAD, ROOF. 

� A load on a roof 

produced:

� 1. During maintenance 
by workers, equipment 

and materials; or

� 2. During the life of the 

structure by movable 
objects such as planters 

or other similar small 
decorative 
appurtenances that are 

not occupancy related.
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202
Definitions

� GROUND SNOW LOAD, 
pg.

� Design ground snow 
loads.

� GROUND SNOW LOAD, 
pg(asd).

� Allowable stress design 

ground snow loads
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202
Definitions

� GROUND SNOW LOAD GEODATABASE.

� The ASCE database (version 2022-1.0) of geocoded values of 

risk-targeted design ground snow load values.
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202
Definitions

� ALLOWABLE STRESS 
DESIGN. 

� A method of 
proportioning structural 

members, such that 
elastically computed 
stresses produced in the 

members by nominal 
loads do not exceed 

specified allowable 
stresses (also called 
“working stress design”).
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202
Definitions

� WIND DESIGN 
GEODATABASE.

� The ASCE database 
(version 2022-1.0) of 

geocoded wind speed 
design data. The ASCE 
Wind Design 

Geodatabase of 
geocoded wind speed 

design data is available 
at 
https://asce7hazardtool.

online/. 
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202
Definitions

� SHALLOW FOUNDATION. 

� A shallow foundation is 
an individual or strip 
footing, a mat 
foundation, a slab-on-
grade foundation or a 
similar foundation 
element.

� DEEP FOUNDATION. 

� A deep foundation is a 
foundation element that 
does not satisfy the 
definition of a shallow 
foundation.
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202
Definitions

� LIGHT-FRAME 
CONSTRUCTION. 

� Construction whose 
vertical and horizontal 

structural elements are 
primarily formed by a 
system of repetitive 

wood or cold-formed 
steel framing members.
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Chapter 16
Structural Design

� The provisions of this chapter shall govern the 

structural design of buildings, structures and 

portions thereof.
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1603
Construction documents

� Construction documents shall 
show the material, size, 
section and relative locations 
of structural members with 
floor levels, column centers 
and offsets dimensioned. The 
design loads and other 
information pertinent to the 
structural design required by 
Sections 1603.1.1 through 
1603.1.9 shall be indicated on 
the construction documents.

� Exception: Construction 
documents for buildings 
constructed in 
accordance with the 
conventional light-frame 
construction provisions of 
Section 2308 shall indicate 
the following structural 
design information:

� 1. Floor and roof dead and live 
loads.

� 2. Ground snow load, pg , and 
allowable stress design ground 
snow load, pg (asd).

� 3. Basic  wind speed, V, mph, and 
allowable stress design wind 
speed, Vasd, as determined in 
accordance with Section 1609.3.1 
and wind exposure.

� 4. Seismic design category and 
site class.

� 5. Flood design data, if located in 
flood hazard areas established in 
Section 1612.3.

� 6. Design load-bearing values of 
soils.

� 7. Rain load data.
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1603.1.1 
Floor live load

� The uniformly distributed, 
concentrated and 
impact floor live load 

used in the design shall 
be indicated for floor 

areas. 

� Use of live load 

reduction in 
accordance with 

Section 1607.13 shall be 
indicated for each type 
of live load used in the 

design.
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1603.1.2 
Roof live load

� The roof live load used in 
the design shall be 
indicated for roof areas.
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1603.1.4 - Wind and 
tornado design data

� The following information 
related to wind loads and, 
where required by Section 
1609.5, tornado loads shall be 
shown, regardless of whether 
wind or tornado loads govern 
the design of the lateral 
force-resisting system of the 
structure:

� 1. Basic  wind speed, V, mph, 
tornado speed, VT, mph, and 
allowable stress design wind 
speed, Vasd, mph, as 
determined in accordance 
with Section 1609.3.1.

� 2. Risk category.

� 3. Effective plan area, Ae, for 
tornado design in 
accordance with Chapter 32 
of ASCE 7.

� 4. Wind exposure. Applicable 
wind direction if more than 
one wind exposure is utilized.

� 5. Applicable internal 
pressure coefficients, and 
applicable tornado internal 
pressure coefficients.

� 6. Design wind pressures and 
their applicable zones with 
dimensions to be used for 
exterior component and 
cladding materials not 
specifically designed by the 
registered design professional 
responsible for the design of 
the structure, pounds per 
square foot (kN/m2). Where 
design for tornado loads is 
required, the design pressures 
shown shall be the maximum 
of wind or tornado pressures.
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1603.1.5 
Earthquake design data

� The following information 
related to seismic loads 
shall be shown, regardless 
of whether seismic loads 
govern the design of the 
lateral force-resisting 
system of the structure:

� 1. Risk category.

� 2. Seismic importance 
factor, Ie.

� 3. Spectral response 
acceleration parameters, 
SS and S1.

� 4. Site class.

� 5. Design spectral 
response acceleration 
parameters, SDS and SD1.

� 6. Seismic design 
category.

� 7. Basic seismic force-
resisting system(s).

� 8. Design base shear(s).

� 9. Seismic response 
coefficient(s), CS.

� 10. Response modification 
coefficient(s), R.

� 11. Analysis procedure 
used.
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1603.1.6 
Geotechnical information

� The design load-bearing values of soils shall be shown on 
the construction documents.
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1603.1.7 
Flood design data

� For buildings located in whole 
or in part in flood hazard 
areas as established in 
Section 1612.3, the 
documentation pertaining to 
design, if required in Section 
1612.4, shall be included and 
the following information, 
referenced to the datum on 
the community’s Flood 
Insurance Rate Map (FIRM), 
shall be shown, regardless of 
whether flood loads govern 
the design of the building:

� 1. Flood design class assigned 
according to ASCE 24.

� 2. In flood hazard areas other 
than coastal high hazard 
areas or coastal A zones, the 
elevation of the proposed 
lowest floor, including the 
basement.

� 3. In flood hazard areas other 
than coastal high hazard 
areas or coastal A zones, the 
elevation to which any 
nonresidential building will be 
dry floodproofed.

� 4. In coastal high hazard 
areas and coastal A zones, 
the proposed elevation of the 
bottom of the lowest 
horizontal structural member 
of the lowest floor, including 
the basement.
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1603.1.8 
Special loads

� Special loads that are 
applicable to the design 
of the building, structure 

or portions thereof, 
including but not limited 

to the loads of 
machinery or 
equipment, and that are 

greater than specified 
floor and roof loads shall 

be specified by their 
descriptions and 
locations.
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1603.1.8.1 
Photovoltaic panel systems

� The dead load of 
rooftop-mounted 
photovoltaic panel 

systems, including rack 
support systems, shall be 

indicated on the 
construction documents.
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1603.1.9 
Roof rain load data

� Design rainfall intensity, 
in (in/hr), and roof drain, 
scupper and overflow 

locations shall be shown 
regardless of whether 

rain loads govern the 
design.
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1604.3 Serviceability

� Structural systems and members thereof shall be designed to have 
adequate stiffness to limit deflections as indicated in Table 1604.3.

25

Deflection Limit

� Deflection limits are the maximum amount a structural member 
can deflect under a load. They are often based on the span 
length of the member. 

26

1604.5 Risk category.

� Each building and structure 
shall be assigned a risk 
category in accordance with 
Table 1604.5. 

� Where a referenced standard 
specifies an occupancy 
category, the risk category 
shall not be taken as lower 
than the occupancy 
category specified therein. 
Where a referenced standard 
specifies that the assignment 
of a risk category be in 
accordance with ASCE 7, 
Table 1.5-1, Table 1604.5 shall 
be used in lieu of ASCE 7, 
Table 1.5-1.

� Exceptions:

� 1. The assignment of buildings 
and structures to Tsunami Risk 
Categories III and IV is 
permitted to be in 
accordance with Section 6.4 
of ASCE 7.

� 2. Freestanding parking 
garages not used for the 
storage of emergency 
services vehicles or not 
providing means of egress for 
buildings or structures 
assigned to a higher risk 
category shall be assigned to 
Risk Category II.
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1606
Dead Loads

� Buildings, structures, and 
parts thereof shall be 
designed to resist the 

effects of dead loads.

� For purposes of design, 
the actual weights of 
materials of construction 

shall be used. In the 
absence of definite 

information, values used 
shall be subject to the 
approval of the building 

official.
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1607.3
Uniform Live Loads

� The live loads used in the 
design of buildings and 
other structures shall be 
the maximum loads 
expected by the 
intended use or 
occupancy but shall not 
be less than the minimum 
uniformly distributed live 
loads given in Table 
1607.1. 

� Live loads acting on a 
sloping surface shall be 
assumed to act vertically 
on the horizontal 
projection of that surface.

30

31

1608.2
Ground Snow Loads

� The ground snow loads 
to be used in 
determining the design 
snow loads for roofs shall 
be determined in 
accordance with the 
reliability-targeted 
(strength based) ground 
snow load values in 
Chapter 7 of ASCE 7 or 
Figures 1608.2(1) through 
1608.2(4) for the 
contiguous United States 
and Table 1608.2 for 
Alaska.

� Site-specific case studies 
shall be determined in 
accordance with 
Chapter 7 of ASCE 7 and 
shall be approved by 
the building official. 
Snow loads are zero for 
Hawaii, except in 
mountainous regions as 
approved by the 
building official.
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33
1609.1.1 

Determination of wind loads

� Wind loads on every building 
or structure shall be 
determined in accordance 
with Chapters 26 to 30 of 
ASCE 7. 

� The type of opening 
protection required, the basic 
wind speed, V, and the 
exposure category for a site is 
permitted to be determined 
in accordance with Section 
1609 or ASCE 7. 

� Wind shall be assumed to 
come from any horizontal 
direction and wind pressures 
shall be assumed to act 
normal to the surface 
considered.

34

1609.3 
Basic design wind speed

� The basic wind speed, V, in mph, 
for the determination of the wind 
loads shall be determined by 
Figures 1609.3(1) through 
1609.3(4). 

� The basic wind speed, V, for the 
special wind regions indicated 
near mountainous terrain and 
near gorges shall be in 
accordance with local jurisdiction 
requirements. The basic wind 
speeds, V, determined by the 
local jurisdiction shall be in 
accordance with Chapter 26 of 
ASCE 7.

� In nonhurricane-prone regions, 
when the basic wind speed, V, is 
estimated from regional climatic 
data, the basic wind speed, V, 
shall be determined in 
accordance with Chapter 26 of 
ASCE 7.
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Figure 1609.3(2) - Basic wind speeds, V, 

for risk category II buildings and other 

structures

� Notes:

� 1. Values are 3-second gust wind speeds in miles per hour (m/s) at 33 feet above ground 
for Exposure Category C.

� 2. Linear interpolation is permitted between contours. Point values are provided to aid 
with interpolation.

� 3. Islands, coastal areas and land boundaries outside the last contour shall use the last 
wind speed contour.

� 4. Location-specific basic wind speeds shall be determined using the ASCE Wind Design 
Geodatabase.

� 5. Wind speeds for Hawaii, the US Virgin Islands and Puerto Rico shall be determined from 
the ASCE Wind Design Geodatabase.

� 6. Mountainous terrain, gorges, ocean promontories and special wind regions shall be 
examined for unusual wind conditions. Site-specific values for selected special wind 
regions shall be determined using the ASCE Wind Design Geodatabase.

� 7. Wind speeds correspond to approximately a 3-percent probability of exceedance in 50 
years (annual exceedance probability = 0.000588, MRI = 1,700 years).

� 8. The ASCE Wind Design Geodatabasecan be accessed at the ASCE 7 Hazard Tool 
(https://asce7hazardtool.online) or approved equivalent.
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1609.3.1 
Wind speed conversion

� Where required, the basic wind speeds of Figures 1609.3(1) through 1609.3(4) 
shall be converted to allowable stress design wind speeds, Vasd, using Table 
1609.3.1 or Equation 16-18.

� (Equation 16-18)(Equation 16-18) 

� ���� � � 0.6

� where:

� Vasd = Allowable stress design wind speed applicable to methods specified in 
Exceptions 4 and 5 of Section 1609.1.1.

� V = Basic wind speeds determined from Figures 1609.3(1) through 1609.3(4).

38

1609.4 Exposure category

� For each wind direction 
considered, an exposure 
category that adequately 
reflects the characteristics 
of ground surface 
irregularities shall be 
determined for the site at 
which the building or 
structure is to be 
constructed. 

� Account shall be taken of 
variations in ground 
surface roughness that 
arise from natural 
topography and 
vegetation as well as from 
constructed features.

39

1609.4.2 - Surface 
roughness categories

� A ground surface roughness 
within each 45-degree sector 
shall be determined for a 
distance upwind of the site as 
defined in Section 1609.4.3 
from the following categories, 
for the purpose of assigning 
an exposure category as 
defined in Section 1609.4.3.

� Surface Roughness B. Urban 
and suburban areas, wooded 
areas or other terrain with 
numerous closely spaced 
obstructions having the size of 
single-family dwellings or 
larger.

� Surface Roughness C. Open 
terrain with scattered 
obstructions having heights 
generally less than 30 feet 
(9144 mm). This category 
includes flat open country, 
and grasslands.

� Surface Roughness D. Flat, 
unobstructed areas and 
water surfaces. This category 
includes smooth mud flats, 
salt flats and unbroken ice.

40
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1609.4.3 
Exposure categories

� An exposure category shall be 
determined in accordance with 
the following:

� Exposure B. For buildings with a 
mean roof height of less than or 
equal to 30 feet, Exposure B shall 
apply where the ground surface 
roughness, as defined by Surface 
Roughness B, prevails in the 
upwind direction for a distance of 
not less than 1,500 feet. 

� For buildings with a mean roof 
height greater than 30 feet, 
Exposure B shall apply where 
Surface Roughness B prevails in 
the upwind direction for a 
distance of not less than 2,600 feet 
or 20 times the height of the 
building, whichever is greater.

41

1609.4.3 
Exposure categories

� Exposure C. Exposure C shall 
apply for all cases where 
Exposure B or D does not apply.

� Exposure D. Exposure D shall 
apply where the ground 
surface roughness, as defined 
by Surface Roughness D, 
prevails in the upwind direction 
for a distance of not less than 
5,000 feet or 20 times the height 
of the building, whichever is 
greater. Exposure D shall apply 
where the ground surface 
roughness immediately upwind 
of the site is B or C, and the site 
is within a distance of 600 feet 
or 20 times the building height, 
whichever is greater, from an 
Exposure D condition as defined 
in the previous sentence.

42

1610.1 
Lateral pressures

� Structures below grade shall 
be designed to resist lateral 
soil loads from adjacent soil. 
Soil loads specified in Table 
1610.1 shall be used as the 
minimum design lateral soil 
loads unless determined 
otherwise by a geotechnical 
investigation in accordance 
with Section 1803. 

� Foundation walls and other 
walls in which horizontal 
movement is restricted at the 
top shall be designed for at-
rest pressure. Walls that are 
free to move and rotate at 
the top, such as retaining 
walls, shall be permitted to be 
designed for active pressure. 
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1613
Earthquake Loads

� Every structure, and portion 
thereof, including 
nonstructural components 
that are permanently 
attached to structures and 
their supports and 
attachments, shall be 
designed and constructed to 
resist the effects of 
earthquake motions in 
accordance with Chapters 
11, 12, 13, 15, 17 and 18 of 
ASCE 7, as applicable. 

� The seismic design category 
for a structure is permitted to 
be determined in 
accordance with Section 
1613 or ASCE 7.

45

1613.2 - Determination of 
seismic design category

� Structures shall be assigned to a 
seismic design category based 
on one of the following 
methods unless the authority 
having jurisdiction or 
geotechnical data determines 
that Site Class DE, E or F soils are 
present at the site:

� 1. Based on the structure risk 
category using Figures 1613.2(1) 
through 1613.2(7).

� 2. Determined in accordance 
with ASCE 7.

� Where Site Class DE, E or F soils 
are present, the seismic design 
category shall be determined in 
accordance with ASCE 7. 

46
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Chapter 18
Soils and Foundations

� Allowable bearing pressures, 
allowable stresses and design 
formulas provided in this 
chapter shall be used with 
the allowable stress design 
load combinations specified 
in ASCE 7, Section 2.4 or the 
alternative allowable stress 
design load combinations of  
Section 1605.2. 

� The quality and design of 
materials used structurally in 
excavations and foundations 
shall comply with the 
requirements specified in 
Chapters 16, 19, 21, 22 and 
23. 

� Excavations and fills shall 
comply with Chapter 33.

48

45 46

47 48



2024 IBC Prescriptive Structural Review

1803 - Geotechnical 
Investigations

� Geotechnical 
investigations shall be 
conducted in 
accordance with Section 
1803.2 and reported in 
accordance with Section 
1803.6. 

� Where required by the 
building official or where 
geotechnical 
investigations involve in-
situ testing, laboratory 
testing or engineering 
calculations, such 
investigations shall be 
conducted by a 
registered design 
professional.

49

1806.2 - Presumptive load-
bearing values

� The load-bearing values used in 
design for supporting soils and 
rock near the surface shall not 
exceed the values specified in 
Table 1806.2 unless data to 
substantiate the use of higher 
values are submitted and 
approved. Where the building 
official has reason to doubt the 
classification, strength or 
compressibility of the soil or 
rock, the requirements of 
Section 1803.5.2 shall be 
satisfied.

� Presumptive load-bearing 
values shall apply to materials 
with similar physical and 
engineering characteristics. 
Mud, organic silt and organic 
clays (OL, OH), peat (Pt) and 
undocumented fill shall not be 
assumed to have a 
presumptive load-bearing 
capacity unless data to 
substantiate the use of such a 
value are submitted.

� Exception: A presumptive load-
bearing capacity shall be 
permitted to be used where the 
building official deems the 
load-bearing capacity is 
adequate for the support of 
lightweight or temporary 
structures.

50

51
1807.1.6 - Prescriptive design of 

concrete and masonry foundation 

walls

� Concrete and masonry 
foundation walls that are 
laterally supported at 

the top and bottom shall 
be permitted to be 

designed and 
constructed in 
accordance with this 

section.

52
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1807.1.6.1 
Foundation wall thickness

� The thickness of 
prescriptively designed 
foundation walls shall be 
not less than the 
thickness of the wall 
supported, except that 
foundation walls of not 
less than 8-inch nominal 
width shall be permitted 
to support brick-
veneered frame walls 
and 10-inch-wide cavity 
walls provided that the 
requirements of Section 
1807.1.6.2 or 1807.1.6.3 
are met.

53

1807.1.6.2 - Concrete 
foundation walls

� Concrete foundation walls shall comply with the following:

� 1. The thickness shall comply with the requirements of Table 

1807.1.6.2.

54

1807.1.6.2 - Concrete 
foundation walls

� 2. The size and spacing of 
vertical reinforcement 
shown in Table 1807.1.6.2 
are based on the use of 
reinforcement with a 
minimum yield strength of 
60,000 pounds per square 
inch (psi). 

� Vertical reinforcement 
with a minimum yield 
strength of 40,000 psi or 
50,000 psi shall be 
permitted, provided that 
the same size bar is used 
and the spacing shown in 
the table is reduced by 
multiplying the spacing by 
0.67 or 0.83, respectively.

55

1807.1.6.2 - Concrete 
foundation walls

� 3. Vertical reinforcement, 
where required, shall be 
placed nearest the inside 
face of the wall a distance, 
d, from the outside face (soil 
face) of the wall. 

� The distance, d, is equal to 
the wall thickness, t, minus 
1.25 inches plus one-half the 
bar diameter, db, [d = t -
(1.25 + db/2)]. 

� The reinforcement shall be 
placed within a tolerance of 
± 3/8 inch where d is less than 
or equal to 8 inches or ± 1/2 
inch where d is greater than 8 
inches.

56
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1807.1.6.2 - Concrete 
foundation walls

� 4. In lieu of the reinforcement 
shown in Table 1807.1.6.2, 
smaller reinforcing bar sizes 
with closer spacings that 
provide an equivalent cross-
sectional area of 
reinforcement per unit length 
shall be permitted.

� 5. Concrete cover for 
reinforcement measured from 
the inside face of the wall 
shall be not less than 3/4 inch. 

� Concrete cover for 
reinforcement measured from 
the outside face of the wall 
shall be not less than 1 ½  
inches for No. 5 bars and 
smaller, and not less than 2 
inches for larger bars.

57

1807.1.6.2 - Concrete 
foundation walls

� 6. Concrete shall have a 
specified compressive 
strength, f′c, of not less 

than 2,500 psi.

� 7. The unfactored axial 
load per linear foot of 
wall shall not exceed 1.2 

tf′c where t is the 
specified wall thickness 

in inches.

58

1807.1.6.2.1 
Seismic requirements

� Based on the seismic design 
category assigned to the 
structure, concrete 
foundation walls designed 
using Table 1807.1.6.2 shall be 
subject to the following 
limitations:

� 1. Seismic Design Categories 
A and B. Not less than one 
No. 5 bar shall be provided 
around window, door and 
similar sized openings. The bar 
shall be anchored to develop 
fy in tension at the corners of 
openings.

� 2. Seismic Design Categories 
C, D, E and F. Tables shall not 
be used except as allowed 
for plain concrete members 
in Section 1905.6.2.

59

1905.6.2 - Seismic Design 
Categories C, D, E and F

� Structures assigned to Seismic 
Design Category C, D, E or F 
shall not have elements of 
structural plain concrete, 
except as follows:

� 1. Structural plain concrete 
basement, foundation or other 
walls below the base as defined 
in ASCE/SEI 7 are permitted in 
detached one- and two-family 
dwellings three stories or less in 
height constructed with stud-
bearing walls. In dwellings 
assigned to Seismic Design 
Category D or E, the height of 
the wall shall not exceed 8 feet, 
the thickness shall be not less 
than 7 ½  inches, and the wall 
shall retain not more than 4 feet 
of unbalanced fill. Walls shall 
have reinforcement in 
accordance with Section 14.6.1 
of ACI 318.

60
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1905.6.2 - Seismic Design 
Categories C, D, E and F

� 2. Isolated footings of 
plain concrete supporting 
pedestals or columns are 
permitted, provided that 
the projection of the 
footing beyond the face 
of the supported member 
does not exceed the 
footing thickness.

� Exception: In detached 
one- and two-family 
dwellings three stories or 
less in height, the 
projection of the footing 
beyond the face of the 
supported member is 
permitted to exceed the 
footing thickness.

61

1905.6.2 - Seismic Design 
Categories C, D, E and F

� 3. Plain concrete footings 
supporting walls are 
permitted, provided that the 
footings have not fewer than 
two continuous longitudinal 
reinforcing bars. Bars shall not 
be smaller than No. 4 and 
shall have a total area of not 
less than 0.002 times the gross 
cross-sectional area of the 
footing. For footings that 
exceed 8 inches in thickness, 
not fewer than one bar shall 
be provided at the top and 
bottom of the footing. 
Continuity of reinforcement 
shall be provided at corners 
and intersections.

62

1905.6.2 - Seismic Design 
Categories C, D, E and F

� Exceptions:

� 1. Where assigned to Seismic 
Design Category C, 
detached one- and two-
family dwellings three stories 
or less in height constructed 
with stud-bearing walls are 
permitted to have plain 
concrete footings without 
longitudinal reinforcement.

� 2. For foundation systems 
consisting of a plain concrete 
footing and a plain concrete 
stemwall, not fewer than one 
bar shall be provided at the 
top of the stemwall and at 
the bottom of the footing.

� 3. Footings cast monolithically 
with a slab-on-ground shall 
have not fewer than one No. 
4 bar at the top and bottom 
of the footing or one No. 5 
bar or two No. 4 bars in the 
middle third of the footing 
depth.
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1808.8.1 - Concrete or grout 

strength and mix proportioning

� Concrete or grout in foundations shall have a specified 
compressive strength (f ′c) not less than the largest applicable 
value indicated in Table 1808.8.1.

� Where concrete or grout is to be pumped, the mix design 

including slump shall be adjusted to produce a pumpable mixture.
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1808.8.2 
Concrete cover

� The concrete cover 
provided for prestressed 
and nonprestressed
reinforcement in 
foundations shall be not 
less than the largest 
applicable value 
specified in Table 
1808.8.2. 

� Longitudinal bars spaced 
less than 1½ inches clear 
distance apart shall be 
considered to be bundled 
bars for which the 
concrete cover provided 
shall be not less than that 
required by Section 
20.5.1.3.5 of ACI 318. 

� Concrete cover shall be 
measured from the 
concrete surface to the 
outermost surface of the 
steel to which the cover 
requirement applies. 

� Where concrete is placed 
in a temporary or 
permanent casing or a 
mandrel, the inside face 
of the casing or mandrel 
shall be considered to be 
the concrete surface.

65 66

1809.2 
Supporting soils

� Shallow foundations shall 
be built on undisturbed 
soil, compacted fill 

material or controlled 
low-strength material 

(CLSM). 

� Compacted fill material 

shall be placed in 
accordance with 

Section 1804.6. CLSM 
shall be placed in 
accordance with 

Section 1804.7.

67

1809.3 
Stepped footings

� The top surface of 
footings shall be level. The 
bottom surface of 
footings shall be 
permitted to have a slope 
not exceeding 1 unit 
vertical in 10 units 
horizontal (10-percent 
slope). 

� Footings shall be stepped 
where it is necessary to 
change the elevation of 
the top surface of the 
footing or where the 
surface of the ground 
slopes more than 1 unit 
vertical in 10 units 
horizontal (10-percent 
slope).
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1809.4 

Depth and width of footings

� The minimum depth of 
footings below the 
undisturbed ground 

surface shall be 12 
inches. 

� Where applicable, the 
requirements of Section 

1809.5 shall be satisfied. 

� The minimum width of 
footings shall be 12 

inches.
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1809.5 
Frost protection

� Except where otherwise 
protected from frost, 
foundations and other 
permanent supports of 
buildings and structures 
shall be protected from 
frost by one or more of 
the following methods:

� 1. Extending below the 
frost line of the locality.

� 2. Constructing in 
accordance with ASCE 
32.

� 3. Erecting on solid rock.

70

1809.5 
Frost protection

� Exception: Free-standing 
buildings meeting all of the 
following conditions shall not 
be required to be protected:

� 1. Assigned to Risk 
Category I.

� 2. Area of 600 square feet 
or less for light-frame 
construction or 400 square 
feet or less for other than 
light-frame construction.

� 3. Eave height of 10 feet or 
less.

� Shallow foundations shall not 
bear on frozen soil unless such 
frozen condition is of a 
permanent character.
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1809.5.1 - Frost protection 
at required exits

� Frost protection shall be 
provided at exterior 
landings for all required 

exits with outward-
swinging doors. 

� Frost protection shall 
only be required to the 

extent necessary to 
ensure the unobstructed 

opening of the required 
exit doors.
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1809.6 
Location of footings

� Footings on granular soil 
shall be so located that 
the line drawn between 
the lower edges of 
adjacent footings shall 
not have a slope steeper 
than 30 degrees with the 
horizontal, unless the 
material supporting the 
higher footing is braced or 
retained or otherwise 
laterally supported in an 
approved manner or a 
greater slope has been 
properly established by 
engineering analysis.

IBC Commentary

73
1809.7 - Prescriptive footings 

for light-frame construction

� Where a specific design is not provided, concrete or masonry-unit 
footings supporting walls of light-frame construction shall be 
permitted to be designed in accordance with Table 1809.7.

74

1809.8 
Plain concrete footings

� The edge thickness of 
plain concrete footings 
supporting walls of other 
than light-frame 
construction shall be not 
less than 8 inches where 
placed on soil or rock.

� Exception: For plain 
concrete footings 
supporting Group R-3 
occupancies, the edge 
thickness is permitted to 
be 6 inches, provided 
that the footing does not 
extend beyond a 
distance greater than 
the thickness of the 
footing on either side of 
the supported wall.

75

1810
Deep Foundations

� Deep foundations shall 
be analyzed, designed, 
detailed and installed in 

accordance with 
Sections 1810.1 through 

1810.4.

� Deep foundations shall 

be designed and 
installed on the basis of 

a geotechnical 
investigation as set forth 
in Section 1803.
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1906 - Footings for light-frame 

construction

� For Group R-3 
occupancies and 
buildings of other 
occupancies less than 
two stories above grade 
plane of light-frame 
construction, the 
required thickness of 
plain concrete footings 
is permitted to be 6 
inches, provided that 
the footing does not 
extend more than 4 
inches on either side of 
the supported wall.
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2202 - STRUCTURAL STEEL AND 

COMPOSITE STRUCTURAL STEEL AND 

CONCRETE

� The design, fabrication 
and erection of 
structural steel elements 

and composite structural 
steel and concrete 

elements in buildings, 
structures and portions 
thereof shall be in 

accordance with AISC 
360.
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2206 - COLD-FORMED STEEL 

LIGHT-FRAME CONSTRUCTION

� For cold-formed steel 
light-frame construction, 
the design and installation 
of the following structural 
framing systems, including 
their members and 
connections, shall be in 
accordance with AISI 
S240, and Sections 
2206.1.1 through 2206.1.3, 
as applicable:

� 1. Floor and roof systems.

� 2. Structural walls.

� 3. Shear walls, strap-
braced walls and 
diaphragms that resist in-
plane lateral loads.

� 4. Trusses.

79

Chapter 23
Wood

� The design of structural 
elements or systems, 
constructed partially or 
wholly of wood or wood-
based products, shall be 
in accordance with one 
of the following methods:

� 1. Allowable stress design 
in accordance with 
Sections 2304, 2305 and 
2306.

� 2. Load and resistance 
factor design in 
accordance with Sections 
2304, 2305 and 2307.

� 3. Conventional light-
frame construction in 
accordance with Sections 
2304 and 2308.

� 4. AWC WFCM in 
accordance with Section 
2309.

� 5. The design and 
construction of log 
structures in accordance 
with the provisions of ICC 
400.
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2303.4
Trusses

� Wood trusses shall be 
designed in accordance 
with the provisions of this 

code and accepted 
engineering practice. 

Members are permitted 
to be joined by nails, 
glue, bolts, timber 

connectors, metal 
connector plates or 

other approved framing 
devices.

81

2303.4.1.1 
Truss design drawings

� The written, graphic and 
pictorial depiction of 
each individual truss 

shall be provided to the 
building official for 

approval prior to 
installation. 

� Truss design drawings 
shall be provided with 

the shipment of trusses 
delivered to the job site. 
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2303.4.1.1 
Truss design drawings

� Truss design drawings shall 
include, at a minimum, 
the following information:

� 1. Slope or depth, span 
and spacing.

� 2. Location of all joints 
and support locations.

� 3. Number of plies if 
greater than one.

� 4. Required bearing 
widths.

� 5.Design loads as 
applicable, including:

� 5.1. Top chord live load.

� 5.2. Top chord dead load.

� 5.3. Bottom chord live 
load.

� 5.4. Bottom chord dead 
load.

� 5.5. Additional loads and 
locations.

� 5.6. Environmental design 
criteria and loads (such as 
wind, rain, snow, seismic).
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2303.4.1.1 
Truss design drawings

� 6. Other lateral loads, 
including drag strut loads.

� 7. Adjustments to wood 
member and metal 
connector plate design value 
for conditions of use.

� 8. Maximum reaction force 
and direction, including 
maximum uplift reaction 
forces where applicable.

� 9. Joint connection type and 
description, such as size and 
thickness or gage, and the 
dimensioned location of 
each joint connector except 
where symmetrically located 
relative to the joint interface.

� 10. Size, species and grade 
for each wood member.

� 11. Truss-to-truss connections 
and truss field assembly 
requirements.

� 12. Calculated span-to-
deflection ratio and 
maximum vertical and 
horizontal deflection for live 
and total load as applicable.

� 13. Maximum axial tension 
and compression forces in 
the truss members.

� 14. Required permanent 
individual truss member 
restraint location and the 
method and details of 
restraint and diagonal 
bracing to be used in 
accordance with Section 
2303.4.1.2.
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2304.6.1 - Wood structural 
panel sheathing

� Where wood structural 
panel sheathing is used 
as the exposed finish on 
the outside of exterior 
walls, it shall have an 
exterior exposure 
durability classification. 
Where wood structural 
panel sheathing is used 
elsewhere, but not as 
the exposed finish, it 
shall be of a type 
manufactured with 
exterior glue (Exposure 1 
or Exterior). 

� Wood structural panel 
sheathing, connections 
and framing spacing 
shall be in accordance 
with Table 2304.6.1 for 
the applicable basic 
wind speed and 
exposure category 
where used in enclosed 
buildings with a mean 
roof height not greater 
than 30 feet and a 
topographic factor (Kz t) 
of 1.0.

85 86

2304.8.1 
Structural floor sheathing

� Structural floor sheathing 
shall be designed in 
accordance with the 

general provisions of this 
code.

� Floor sheathing 
conforming to the 

provisions of Table 
2304.8(1), 2304.8(2), 

2304.8(3) or 2304.8(4) 
shall be deemed to 
meet the requirements 

of this section.
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2304.8.2 
Structural roof sheathing

� Structural roof sheathing shall 
be designed in accordance 
with the general provisions of 
this code and the special 
provisions in this section.

� Roof sheathing conforming to 
the provisions of Table 
2304.8(1), 2304.8(2), 2304.8(3) 
or 2304.8(5) shall be deemed 
to meet the requirements of 
this section. 

� Wood structural panel roof 
sheathing shall be of a type 
manufactured with exterior 
glue (Exposure 1 or Exterior).
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89

2304.12 - Protection against 
decay and termites

� Wood shall be protected 
from decay and termites 
in accordance with the 
applicable provisions of 
Sections 2304.12.1 through 
2304.12.4.

� Wood used above 
ground in the locations 
specified in Sections 
2304.12.1.1 through 
2304.12.1.5 shall be 
naturally durable wood or 
preservative-treated 
wood using waterborne 
preservatives, in 
accordance with AWPA 
U1 for above-ground use.

90

2304.12.1.1 
Joists, girders and subfloor

� Wood joists or wood 
structural floors that are 
closer than 18 inches or 

wood girders that are 
closer than 12 inches to 

the exposed ground in 
crawl spaces or 
unexcavated areas 

located within the 
perimeter of the building 

foundation shall be of 
naturally durable or 
preservative-treated 

wood.
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2304.12.1.2 - Wood supported 

by exterior foundation walls

� Wood framing members, 
including wood 
sheathing, that are in 

contact with exterior 
foundation walls and are 

less than 8 inches from 
exposed earth shall be 
of naturally durable or 

preservative-treated 
wood.
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2304.12.1.3 
Exterior walls below grade

� Wood framing members 
and furring strips in direct 
contact with the interior 

of exterior masonry or 
concrete walls below 

grade shall be of 
naturally durable or 
preservative-treated 

wood.
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2304.12.1.4 
Sleepers and sills

� Sleepers and sills on a 
concrete or masonry 
slab that is in direct 

contact with earth shall 
be of naturally durable 

or preservative-treated 
wood.
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2304.12.1.5 
Wood siding

� Clearance between 
wood siding and earth 
on the exterior of a 
building shall be not less 
than 6 inches or less than 
2 inches vertical from 
concrete steps, porch 
slabs, patio slabs and 
similar horizontal surfaces 
exposed to the weather 
except where siding, 
sheathing and wall 
framing are of naturally 
durable or preservative-
treated wood.
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2304.12.2 
Other locations

� Wood used in the locations 
specified in Sections 
2304.12.2.1 through 
2304.12.2.8 shall be naturally 
durable wood or 
preservative-treated wood in 
accordance with AWPA U1. 

� Preservative-treated wood 
used in interior locations shall 
be protected with two coats 
of urethane, shellac, latex 
epoxy or varnish unless 
waterborne preservatives are 
used. Prior to application of 
the protective finish, the 
wood shall be dried in 
accordance with the 
manufacturer’s 
recommendations.
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2304.12.2.1 
Girder ends

� The ends of wood 
girders entering exterior 
masonry or concrete 

walls shall be provided 
with a ½-inch airspace 

on top, sides and end, 
unless naturally durable 
or preservative-treated 

wood is used.
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2304.12.2.2 
Posts or columns

� Posts or columns supporting 
permanent structures and 
supported by a concrete or 
masonry slab or footing that is 
in direct contact with the 
earth shall be of naturally 
durable or preservative-
treated wood.

� Exception: Posts or columns 
that meet all of the following:

� 1. Are not exposed to the 
weather, or are protected 
by a roof, eave, overhang, 
or other covering if 
exposed to the weather.

� 2. Are supported by 
concrete piers or metal 
pedestals projected not 
less than 1 inch (25 mm) 
above the slab or deck 
and are separated from 
the concrete pier by an 
impervious moisture barrier.

� 3.Are located not less than 
8 inches above exposed 
earth.
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2304.12.2.3 - Supporting member 

for permanent appurtenances

� Naturally durable or 
preservative-treated wood 
shall be utilized for those 
portions of wood members 
that form the structural 
supports of buildings, 
balconies, porches or similar 
permanent building 
appurtenances where such 
members are exposed to the 
weather without adequate 
protection from a roof, eave, 
overhang or other covering 
to prevent moisture or water 
accumulation on the surface 
or at joints between 
members.

� Exception: Sawn lumber in 
buildings located in a 
geographical region where 
experience has 
demonstrated that climatic 
conditions preclude the need 
to use durable materials 
where the structure is 
exposed to the weather.
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2304.12.2.4 - Supporting members 

for permeable floors and roofs

� Wood structural members 
that support moisture-
permeable floors or roofs that 
are exposed to the weather, 
such as concrete or masonry 
slabs, shall be of naturally 
durable or preservative-
treated wood unless 
separated from such floors or 
roofs by an impervious 
moisture barrier. 

� The impervious moisture 
barrier system protecting the 
structure supporting floors 
shall provide positive 
drainage of water that 
infiltrates the moisture-
permeable floor topping.
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2304.12.2.5 - Ventilation beneath 

balcony or elevated walking surfaces

� Enclosed framing in 
exterior balconies and 
elevated walking 

surfaces that have 
weather-exposed 

surfaces shall be 
provided with openings 
that provide a net free 

cross-ventilation area 
not less than 1/150 of the 

area of each separate 
space.

101
2304.12.2.6 - Wood in contact 

with the ground or fresh water

� Wood used in contact 
with exposed earth shall 
be naturally durable for 
both decay and termite 
resistance or preservative 
treated in accordance 
with AWPA U1 for soil or 
freshwater use.

� Exception: Untreated 
wood is permitted where 
such wood is 
continuously and entirely 
below the ground-water 
level or submerged in 
fresh water.

102

2304.12.2.6.1 
Posts or columns

� Posts and columns that 
are supporting 
permanent structures 

and embedded in 
concrete that is exposed 

to the weather or in 
direct contact with the 
earth shall be of 

preservative-treated 
wood.

103

2304.12.2.7 
Termite protection

� In geographical areas 
where hazard of termite 
damage is known to be 
very heavy, wood floor 
framing in the locations 
specified in Section 
2304.12.1.1 and exposed 
framing of exterior decks 
or balconies shall be of 
naturally durable species 
(termite resistant) or 
preservative treated in 
accordance with AWPA 
U1 for the species, 
product preservative and 
end use or provided with 
approved methods of 
termite protection.
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2308 - CONVENTIONAL LIGHT-

FRAME CONSTRUCTION

� The requirements of this 
section are intended for 
buildings of conventional 
light-frame construction 
not exceeding the story 
height limitations of 
Section 2308.2.1. 

� Other construction 
methods are permitted to 
be used, provided that a 
satisfactory design is 
submitted showing 
compliance with other 
provisions of this code. 

� Interior nonload-bearing 
partitions, ceilings and 
curtain walls of 
conventional light-frame 
construction are not 
subject to the limitations 
of Section 2308.2. 

� Detached one- and two-
family dwellings and 
townhouses not more 
than three stories above 
grade plane in height with 
a separate means of 
egress and their 
accessory structures shall 
comply with the 
International Residential 
Code.

105

2308.2.1 
Stories

� Structures of conventional light-frame construction shall be 
limited in story height in accordance with Table 2308.2.1.

106

2308.2.2 - Allowable floor-
to-floor height

� Maximum floor-to-floor 
height shall not exceed 
11 feet, 7 inches. 

� Exterior bearing wall and 

interior braced wall 

heights shall not exceed 
a stud height of 10 feet.

107

2308.2.3 
Allowable loads

� Loads shall be in accordance 
with Chapter 16 and shall not 
exceed the following:

� 1. Average dead loads shall 
not exceed 15 psf for 
combined roof and ceiling, 
exterior walls, floors and 
partitions.

� Exceptions:

� 1. Subject to the limitations of 
Section 2308.10.10, stone or 
masonry veneerup to the less 
of 5 inches thick or 50 pounds 
per square foot and installed 
in accordance with Chapter 
14 is permitted to a height of 
30 feet above a 
noncombustible foundation, 
with an additional 8 feet 
permitted for gable ends.

� 2. Concrete or masonry 
fireplaces, heaters and 
chimneys shall be permitted 
in accordance with the 
provisions of this code.
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2308.2.3 
Allowable loads

� 2. Live loads shall not exceed 
40 psf for floors.

� Exception: Live loads for 
concrete slab-on-ground 
floors in Risk Categories I 
and II shall be not more 
than 125 psf.

� 3. Allowable stress design 
ground snow load, pg(asd), 
shall not exceed 50 psf.

� 4. Where design for tornado 
loads is required, tornado 
loads on the main windforce-
resisting system and all 
components and cladding 
shall not exceed the 
corresponding wind loads on 
these same elements.

109

2308.2.4 
Basic wind speed

� V shall not exceed 130 

miles per hour (3-second 
gust).

� Exceptions:

� 1. V shall not exceed 140 
mph (3-second gust) for 
buildings in Exposure 
Category B that are not 
located in a hurricane-
prone region.

� 2. Where V exceeds 130 
mph (3-second gust), the 
provisions of either AWC 
WFCM or ICC 600 are 
permitted to be used.
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2308.2.5 
Allowable roof span

� Ceiling joist and rafter 
framing constructed in 
accordance with 

Section 2308.11 and 
trusses shall not span 

more than 40 feet 
between points of 
vertical support. 

� A ridge board in 

accordance with 
Section 2308.11 or 
2308.11.3.1 shall not be 

considered a vertical 
support.

111

2308.2.6 
Risk category limitation

� The use of the provisions 
for conventional light-
frame construction in this 

section shall not be 
permitted for Risk 

Category IV buildings 
assigned to a Seismic 
Design Category other 

than A.
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2308.7.1 
Foundation plates or sills

� Foundation plates or sills 
resting on concrete or 
masonry foundations shall 
comply with Section 2304.3.1. 

� Foundation plates or sills shall 
be bolted or anchored to the 
foundation with not less than 
½-inch-diameter steel bolts or 
approved anchors spaced to 
provide equivalent 
anchorage as the steel bolts. 

� Bolts shall be embedded not 
less than 7 inches into 
concrete or masonry. 

� The bolts shall be located in 
the middle third of the width 
of the plate. 

113

2308.7.1 
Foundation plates or sills

� Bolts shall be spaced not 
more than 6 feet on center 
and there shall be not less 
than two bolts or anchor 
straps per piece with one bolt 
or anchor strap located not 
more than 12 inches or less 
than 4 inches from each end 
of each piece. B

� Bolts in sill plates of braced 
wall lines in structures over 
two stories above grade shall 
be spaced not more than 4 
feet on center. 

� A properly sized nut and 
washer shall be tightened on 
each bolt to the plate.

114

2308.7.1.1 - Braced wall line sill plate 

anchorage in Seismic Design Category D

� Sill plates along braced 
wall lines in buildings 
assigned to Seismic 
Design Category D shall 
be anchored with not 
less than ½-inch 
diameter anchor bolts 
with steel plate washers 
between the foundation 
sill plate and the nut, or 
approved anchor straps 
load-rated in 
accordance with 
Section 2304.10.4 and 
spaced to provide 
equivalent anchorage. 
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2308.7.1.1 - Braced wall line sill plate 

anchorage in Seismic Design Category D

� Plate washers shall be 
not less than 0.229 inch 
by 3 inches by 3 inches 
in size. 

� The hole in the plate 
washer is permitted to 
be diagonally slotted 
with a width of up to 
3/16 inch larger than the 
bolt diameter and a slot 
length not to exceed 1¾  
inches, provided that a 
standard cut washer is 
placed between the 
plate washer and the 
nut.
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2308.7.1.2 - Braced wall line sill plate 

anchorage in Seismic Design Category E

� Sill plates along braced 
wall lines in buildings 
assigned to Seismic 
Design Category E shall 
be anchored with not 
less than 5/8-inch 
diameter anchor bolts 
with steel plate washers 
between the foundation 
sill plate and the nut, or 
approved anchor straps 
load-rated in 
accordance with 
Section 2304.10.4 and 
spaced to provide 
equivalent anchorage. 

117
2308.7.1.2 - Braced wall line sill plate 

anchorage in Seismic Design Category E

� Plate washers shall be 
not less than 0.229 inch 
by 3 inches by 3 inches 
in size. 

� The hole in the plate 
washer is permitted to 
be diagonally slotted 
with a width of up to 
3/16 inch larger than the 
bolt diameter and a slot 
length not to exceed 1¾  
inches, provided that a 
standard cut washer is 
placed between the 
plate washer and the 
nut.
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2308.8
Floor framing

119

2308.8.1 
Girders

� Girders for single-story 
construction or girders 
supporting loads from a 
single floor shall be not 
less than 4 inches by 6 
inches for spans 6 feet or 
less, provided that girders 
are spaced not more 
than 8 feet on center. 

� Other girders shall be 
designed to support the 
loads specified in this 
code. 

� Girder end joints shall 
occur over supports.
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2308.8.1 
Girders

� Where a girder is spliced 
over a support, an 
adequate tie shall be 

provided. 

� The ends of beams or 
girders supported on 
masonry or concrete 

shall not have less than 3 
inches of bearing.
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2308.8.1.1 
Allowable girder spans

� The allowable spans of 
girders that are 
fabricated of dimension 

lumber shall not exceed 
the values set forth in 

Table 2308.8.1.1(1) or 
2308.8.1.1(2).
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2308.8.2.1 
Floor joist span

� Spans for floor joists shall 
be in accordance with 
Table 2308.8.2.1(1), Table 

2308.8.2.1(2) or the AWC 
STJR.

125 126

American Wood Council  
Span Calculator
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2308.8.2.2 
Bearing

� The ends of each joist 
shall have not less than 
1½ inches of bearing on 

wood or metal, or not 
less than 3 inches on 

masonry, except where 
supported on a 1-inch 
by 4-inch ribbon strip 

and nailed to the 
adjoining stud.
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2308.8.4 
Framing around openings

� Trimmer and header joists 
shall be doubled, or of 
lumber of equivalent cross 
section, where the span 
of the header exceeds 4 
feet. 

� The ends of header joists 
more than 6 feet (in 
length shall be supported 
by framing anchors or joist 
hangers unless bearing on 
a beam, partition or wall. 

� Tail joists over 12 feet in 
length shall be supported 
at the header by framing 
anchors or on ledger strips 
not less than 2 inches by 2 
inches.

129

2021 Commentary 
Figure 2308.4.4

2308.8.4.1 - Openings in floor 

diaphragms in Seismic Design 

Categories B, C, D and E

� Openings in horizontal 
diaphragms in Seismic 
Design Categories B, C, 

D and E with a 
dimension that is greater 

than 4 feet shall be 
constructed with metal 
ties and blocking in 

accordance with this 
section and Figure 

2308.8.4.1(1). 

Figure 2308.8.4.1(1)

130

2308.8.4.1 - Openings in floor 

diaphragms in Seismic Design 

Categories B, C, D and E

� Metal ties shall be not less 
than 0.058 inch (16 
galvanized gage)] in 
thickness by 1½ inches in 
width and shall have a yield 
stress not less than 33,000 psi.

� Blocking shall extend not less 
than the dimension of the 
opening in the direction of 
the tie and blocking. 

� Ties shall be attached to 
blocking in accordance with 
the manufacturer’s 
instructions but with not less 
than eight 16d common nails 
on each side of the header-
joist intersection.

131
2308.8.4.1 - Openings in floor 

diaphragms in Seismic Design 

Categories B, C, D and E

� Openings in floor diaphragms in Seismic Design Categories D and E shall not 
have any dimension exceeding 50 percent of the distance between braced 
wall lines or an area greater than 25 percent of the area between orthogonal 
pairs of braced wall lines [see Figure 2308.8.4.1(2)]; 

� or the portion of the structure containing the opening shall be designed in 
accordance with accepted engineering practice to resist the forces specified 
in Chapter 16, to the extent such irregular opening affects the performance of 
the conventional framing system.

Figure 2308.8.4.1(2)
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2308.8.4.2 - Vertical offsets in floor 

diaphragms in Seismic Design 

Categories D and E

� In Seismic Design Categories D and E, portions of a floor level shall 
not be vertically offset such that the framing members on either side 
of the offset cannot be lapped or tied together in an approved 
manner in accordance with Figure 2308.8.4.2 unless the portion of 
the structure containing the irregular offset is designed in 
accordance with accepted engineering practice.

� Exception: Framing supported directly by foundations need not be 
lapped or tied directly together.

Figure 2308.8.4.2 
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2308.8.5 - Joists supporting 
bearing partitions

� Bearing partitions 
parallel to joists shall be 
supported on beams, 
girders, doubled joists, 
walls or other bearing 
partitions. 

� Bearing partitions 
perpendicular to joists 
shall not be offset from 
supporting girders, walls 
or partitions more than 
the joist depth unless 
such joists are of 
sufficient size to carry the 
additional load.

134

2308.8.6 
Lateral support

� Floor and ceiling framing 
with a nominal depth-to-
thickness ratio not less 
than 5 to 1 shall have 
one edge held in line for 
the entire span. 

� Where the nominal 
depth-to-thickness ratio 
of the framing member 
exceeds 6 to 1, there 
shall be one line of 
bridging for each 8 feet 
of span, unless both 
edges of the member 
are held in line. 

135

2308.8.6 
Lateral support

� The bridging shall consist 
of not less than 1-inch by 
3-inch lumber, double 

nailed at each end, or 
equivalent metal 

bracing of equal rigidity, 
full-depth solid blocking 
or other approved 

means. 

� A line of bridging shall 
be required at supports 
where equivalent lateral 

support is not otherwise 
provided.
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2308.8.9 - Floor framing 

supporting braced wall panels

� Where braced wall 
panels are supported by 
cantilevered floors or are 

set back from the floor 
joist support, the floor 

framing shall comply 
with Section 2308.10.7.

137
2308.8.10 - Anchorage of exterior 

means of egress components in Seismic 

Design Categories D and E

� Exterior egress balconies, 
exterior stairways and 
ramps and similar means 
of egress components in 
structures assigned to 
Seismic Design Category 
D or E shall be positively 
anchored to the primary 
structure at not more 
than 8 feet on center or 
shall be designed for 
lateral forces. 

� Such attachment shall 
not be accomplished by 
use of toenails or nails 
subject to withdrawal.

138

2308.8.3 
Engineered wood products

� Engineered wood products 
shall be installed in 
accordance with 
manufacturer’s 
recommendations. 

� Cuts, notches and holes 
bored in trusses, structural 
composite lumber, structural 
glued-laminated members or 
I-joists are not permitted 
except where permitted by 
the manufacturer’s 
recommendations or where 
the effects of such alterations 
are specifically considered in 
the design of the member by 
a registered design 
professional.
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� Whether you’re sizing joists, beams, posts or studs, Forte software 
performs load calculations and identifies solutions for the conditions 
and geometry you provide. Size for a specific spacing, member 

depth or just the best economical fit. Available online for free. 

https://www.weyerhaeuser.com/woodproducts/software-learning

141

2308.9 
Wall construction

� Walls of conventional 
light-frame construction 
shall be in accordance 

with this section.

142

2308.9.1 

Stud size, height and spacing

� The size, height and spacing of 
studs shall be in accordance 
with Table 2308.9.1.

� Studs shall be continuous from a 
support at the sole plate to a 
support at the top plate to resist 
loads perpendicular to the wall. 

� The support shall be a 
foundation or floor, ceiling or 
roof diaphragm or shall be 
designed in accordance with 
accepted engineering 
practice.

� Exception: Jack studs, trimmer 
studs and cripple studs at 
openings in walls that comply 
with Table 2308.8.1.1(1) or 
2308.8.1.1(2).
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2308.9.2 
Framing details

� Studs shall be placed with 
their wide dimension 
perpendicular to the wall. 

� Not less than three studs shall 
be installed at each corner of 
an exterior wall.

� Exceptions:

� 1. In interior nonbearing 
walls and partitions, studs 
are permitted to be set 
with the long dimension 
parallel to the wall.

� 2. At corners, two studs are 
permitted, provided that 
wood spacers or backup 
cleats of 3/8-inch-thick (9.5 
mm) wood structural 
panel, 3/8-inch Type M 
“Exterior Glue” 
particleboard, 1-inch-thick 
lumber or other approved 
devices that will serve as 
an adequate backing for 
the attachment of facing 
materials are used. 

� Where fire-resistance 
ratings or shear values are 
involved, wood spacers, 
backup cleats or other 
devices shall not be used 
unless specifically 
approved for such use.

145

2308.9.3.1 
Bottom plate or sill

� Studs shall have full 
bearing on a plate or sill. 
Plates or sills shall be not 

less than 2 inches 
nominal in thickness and 

have a width not less 
than the width of the 
wall studs.

146

2308.9.3.2 
Top plates

� Bearing and exterior wall 
studs shall be capped 
with double top plates 
installed to provide 
overlapping at corners 
and at intersections with 
other partitions. 

� End joints in double top 
plates shall be offset not 
less than 48 inches and 
shall be nailed in 
accordance with Table 
2304.10.2. 

� Plates shall be a nominal 2 
inches in depth and have 
a width not less than the 
width of the studs.

147

2308.9.3.2 
Top plates

� Exception: 

� A single top plate is permitted, provided that the plate is 
adequately tied at corners and intersecting walls by not less 
than the equivalent of 3-inch by 6-inch by 0.036-inch-thick 
galvanized steel plate that is nailed to each wall or segment of 
wall by six 8d box nails or equivalent on each side of the joint. 

� For the butt-joint splice between adjacent single top plates, 
not less than the equivalent of a 3-inch by 12-inch galvanized 
steel plate that is nailed to each wall or segment of wall by 12 
8d box nails on each side of the joint shall be required, 
provided that the rafters, joists or trusses are centered over the 
studs with a tolerance of not more than 1 inch. 

� The top plate shall not be required over headers that are in the 
same plane and in line with the upper surface of the adjacent 
top plates and are tied to adjacent wall sections as required 
for the butt joint splice between adjacent single top plates.
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2308.9.3.2 
Top plates

� Where bearing studs are 
spaced at 24-inch 
intervals, top plates are 
less than two 2-inch by 
6-inch or two 3-inch by 
4-inch members and the 
floor joists, floor trusses or 
roof trusses that they 
support are spaced at 
more than 16-inch 
intervals, such joists or 
trusses shall bear within 5 
inches of the studs 
beneath or a third plate 
shall be installed.

149

2308.9.4 - Nonload-bearing 
walls and partitions

� In nonload-bearing walls 
and partitions, that are 
not part of a braced wall 
panel, studs shall be 
spaced not more than 24 
inches on center. 

� In interior nonload-
bearing walls and 
partitions, studs are 
permitted to be set with 
the long dimension 
parallel to the wall. 

� Where studs are set with 
the long dimensions 
parallel to the wall, use of 
utility grade lumber or 
studs exceeding 10 feet is 
not permitted. 

150

2308.9.4 - Nonload-bearing 
walls and partitions

� Interior nonload-bearing 
partitions shall be capped 
with not less than a single 
top plate installed to 
provide overlapping at 
corners and at 
intersections with other 
walls and partitions. 

� The plate shall be 
continuously tied at joints 
by solid blocking not less 
than 16 inches in length 
and equal in size to the 
plate or by 1/2-inch by 
11/2-inch metal ties with 
spliced sections fastened 
with two 16d nails on 
each side of the joint.

151

2308.9.5.1 - Openings in 
exterior bearing walls

� Headers shall be provided 
over each opening in exterior 
bearing walls. 

� The size and spans in Table 
2308.8.1.1(1) are permitted to 
be used for one- and two-
family dwellings. 

� Headers for other buildings 
shall be designed in 
accordance with Section 
2302.1, Item 1 or 2. 

� Headers of two or more 
pieces of nominal 2-inch 
framing lumber set on edge 
shall be permitted in 
accordance with Table 
2308.8.1.1(1) and nailed 
together in accordance with 
Table 2304.10.2 or of solid 
lumber of equivalent size.

2302.1

1. Allowable stress design in 

accordance with Sections 2304, 2305 

and 2306.

2. Load and resistance factor design 

in accordance with Sections 2304, 

2305 and 2307.
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2308.9.5.1 - Openings in 
exterior bearing walls

� Single-member headers of 

nominal 2-inch thickness 
shall be framed with a 
single flat 2-inch-nominal 
member or wall plate not 

less in width than the wall 
studs on the top and 
bottom of the header in 
accordance with Figures 

2308.9.5.1(1) and 
2308.9.5.1(2) and face 
nailed to the top and 
bottom of the header 

with 10d box nails spaced 
12 inches on center.

153

2308.9.5.1 - Openings in 
exterior bearing walls

� Wall studs shall support 
the ends of the header 
in accordance with 

Table 2308.8.1.1(1). 

� Each end of a lintel or 
header shall have a 
bearing length of not 

less than 1½ inches for 
the full width of the lintel.

154

2308.9.5.2 Openings in 
interior bearing partitions

� Headers shall be 
provided over each 
opening in interior 

bearing partitions as 
required in Section 

2308.9.5.1. The spans in 
Table 2308.8.1.1(2) are 
permitted to be used. 

� Wall studs shall support 

the ends of the header 
in accordance with 
Table 2308.8.1.1(1) or 

2308.8.1.1(2), as 
applicable.
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2308.9.5.3 Openings in interior 

nonbearing partitions

� Openings in nonbearing 
partitions are permitted 
to be framed with single 

studs and headers. 

� Each end of a lintel or 
header shall have a 
bearing length of not 

less than 1½ inches for 
the full width of the lintel.
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2308.9.6 Cripple walls

� Foundation cripple walls 
shall be framed of studs 
that are not less than the 
size of the studs above. 
Exterior cripple wall studs 
shall be not less than 14 
inches in length, or shall 
be framed of solid 
blocking. 

� Where exceeding 4 feet in 
height, such walls shall be 
framed of studs having 
the size required for an 
additional story. 

� ee Section 2308.10.6 for 
cripple wall bracing.

157

2308.9.9 Exterior wall 
sheathing

� Except where stucco construction that complies with Section 2510 
is installed, the outside of exterior walls, including gables, of 
enclosed buildings shall be sheathed with one of the materials of 
the nominal thickness specified in Table 2308.9.9 with fasteners in 
accordance with the requirements of Section 2304.10 or fasteners 
designed in accordance with accepted engineering practice. 

� Alternatively, sheathing materials and fasteners complying with 
Section 2304.6 shall be permitted.

158

2308.10.1 
Braced wall lines

� For the purpose of 
determining the amount and 
location of bracing required 
along each story level of a 
building, braced wall lines 
shall be designated as 
straight lines through the 
building plan in both the 
longitudinal and transverse 
direction and placed in 
accordance with Table 
2308.10.1 and Figure 
2308.10.1. 

� Braced wall line spacing shall 
not exceed the distance 
specified in Table 2308.10.1. 

� In structures assigned to 
Seismic Design Category D or 
E, braced wall lines shall 
intersect perpendicularly to 
each other. Figure 2308.10.1
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2308.10.2 Braced wall 
panels

� Braced wall panels shall be 
placed along braced wall lines 
in accordance with Table 
2308.10.1 and Figure 2308.10.1 
and as specified in Table 
2308.10.3(1). 

� A braced wall panel shall be 
located at each end of the 
braced wall line and at the 
corners of intersecting braced 
wall lines or shall begin within 
the maximum distance from the 
end of the braced wall line in 
accordance with Table 
2308.10.1. 

� Braced wall panels in a braced 
wall line shall not be offset from 
each other by more than 4 feet. 
Braced wall panels shall be 
clearly indicated on the plans.

161

2308.10.3 
Braced wall panel methods

� Construction of braced 
wall panels shall be by 
one or a combination of 

the methods in Table 
2308.10.3(1). 

� Braced wall panel 
length shall be in 

accordance with 
Section 2308.10.4 or 

2308.10.5.

162
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2308.10.4 - Braced wall 
panel construction

� For Methods DWB, WSP, SFB, PBS, 
PCP and HPS, each panel must be 
not less than 48 inches in length, 
covering three stud spaces where 
studs are spaced 16 inches on 
center and covering two stud 
spaces where studs are spaced 24 
inches on center. 

� Braced wall panels less than 48 
inches in length shall not 
contribute toward the amount of 
required bracing. 

� Braced wall panels that are longer 
than the required length shall be 
credited for their actual length. 

� For Method GB, each panel must 
be not less than 96 inches in 
length where applied to one side 
of the studs or 48 inches in length 
where applied to both sides.
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2308.10.4 - Braced wall 
panel construction

� Vertical joints of panel sheathing 
shall occur over studs and 
adjacent panel joints shall be 
nailed to common framing 
members. 

� Horizontal joints shall occur over 
blocking or other framing equal in 
size to the studs except where 
waived by the installation 
requirements for the specific 
sheathing materials. 

� Sole plates shall be nailed to the 
floor framing in accordance with 
Section 2308.10.7 and top plates 
shall be connected to the framing 
above in accordance with 
Section 2308.10.7.2. 

� Where joists are perpendicular to 
braced wall lines above, blocking 
shall be provided under and in line 
with the braced wall panels.

165

2308.10.5 
Alternative bracing

� An alternate braced wall 
(ABW) or a portal frame 
with hold-downs (PFH) 
described in this section is 
permitted to substitute for 
a 48-inch braced wall 
panel of Method DWB, 
WSP, SFB, PBS, PCP or HPS. 
For Method GB, each 96-
inch section (applied to 
one face) or 48-inch 
section (applied to both 
faces) or portion thereof 
required by Table 
2308.10.1 is permitted to 
be replaced by one 
panel constructed in 
accordance with Method 
ABW or PFH.

166

2308.10.5.1 - Alternate 
braced wall (ABW)

167

2308.10.5.2 - Portal frame 
with hold-downs (PFH)
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2308.10.6.1 - Cripple wall bracing in 

Seismic Design Categories A, B and C

� For the purposes of this section, 
cripple walls in Seismic Design 
Categories A, B and C having a 
stud height exceeding 14 inches 
shall be considered to be a story 
and shall be braced in 
accordance with Table 2308.10.1. 

� Spacing of edge nailing for 
required cripple wall bracing shall 
not exceed 6 inches on center 
along the foundation plate and the 
top plate of the cripple wall. 

� Nail size, nail spacing for field 
nailing and more restrictive 
boundary nailing requirements shall 
be as required elsewhere in the 
code for the specific bracing 
material used.

169
2308.10.6.2 - Cripple wall bracing in 

Seismic Design Categories D and E

� For the purposes of this 
section, cripple walls in 
Seismic Design Categories 
D and E shall not have a 
stud height exceeding 14 
inches, and studs shall be 
solid blocked in 
accordance with Section 
2308.9.6 for the full 
dwelling perimeter and for 
the full length of interior 
braced walls lines 
supported on 
foundations, excepting 
ventilation and access 
openings.

170

2308.10.8.1 
Foundation requirements

� Braced wall lines shall be 
supported by continuous 
foundations.

� Exception: For structures 

with a maximum plan 

dimension not more 

than 50 feet, 

continuous foundations 

are required at exterior 

walls only.

171

2308.10.8.1 
Foundation requirements

� For structures in Seismic 
Design Categories D 
and E, exterior braced 
wall panels shall be in 
the same plane 
vertically with the 
foundation or the 
portion of the structure 
containing the offset 
shall be designed in 
accordance with 
accepted engineering 
practice and Section 
2308.3.

� Exceptions!
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2308.10.8.2 - Floor and roof diaphragm 

support in Seismic Design Categories D 

and E

� In structures assigned to 
Seismic Design Categories D 
or E, floor and roof 
diaphragms shall be laterally 
supported by braced wall 
lines on all edges and 
connected in accordance 
with Section 2308.10.7 [see 
Figure 2308.10.8.2(1)].

� Exception: Portions of roofs 
or floors that do not 
support braced wall panels 
above are permitted to 
extend up to 6 feet (1829 
mm) beyond a braced 
wall line [see Figure 
2308.10.8.2(2)] provided 
that the framing members 
are connected to the 
braced wall line below in 
accordance with Section 
2308.10.7.
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2308.10.8.3 - Stepped footings in 

Seismic Design Categories B, C, D and E

� In Seismic Design 
Categories B, C, D and E, 
where the height of a 
required braced wall 
panel extending from 
foundation to floor above 
varies more than 4 feet, 
the following construction 
shall be used:

� 1. Where the bottom of 
the footing is stepped and 
the lowest floor framing 
rests directly on a sill 
bolted to the footings, the 
sill shall be anchored as 
required in Section 2308.7.

174

2308.10.8.3 - Stepped footings in 

Seismic Design Categories B, C, D and E

� 2. Where the lowest floor framing 
rests directly on a sill bolted to a 
footing not less than 8 feet in 
length along a line of bracing, the 
line shall be considered to be 
braced. 

� The double plate of the cripple 
stud wall beyond the segment of 
footing extending to the lowest 
framed floor shall be spliced to 
the sill plate with metal ties, one 
on each side of the sill and plate. 

� The metal ties shall be not less 
than 0.058 inch (16 galvanized 
gage)] by 1½  inches in width by 
48 inches with eight 16d common 
nails on each side of the splice 
location (see Figure 2308.10.8.3). 

� The metal tie shall have a yield 
stress not less than 33,000 pounds 
per square inch (psi).

Figure 2308.10.8.3
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2308.10.8.3 - Stepped footings in 

Seismic Design Categories B, C, D and E

� 3. Where cripple walls 
occur between the top 
of the footing and the 

lowest floor framing, the 
bracing requirements for 

a story shall apply.
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2308.11 
Roof and ceiling framing

� The framing details 
required in this section 
apply to roofs having a 
slope of not less than 
three units vertical in 12 
units horizontal. 

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

177

2308.11.1 
Ceiling joist spans

� Spans for ceiling joists 
shall be in accordance 
with Table 2308.11.1(1) 

or 2308.11.1(2). 

� For other grades and 
species, and other 
loading conditions, refer 

to the AWC STJR.

178
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2308.11.2 
Rafter spans

� Spans for rafters shall be 
in accordance with 
Table 2308.11.2(1), 

2308.11.2(2), 
2308.11.2(3), 

2308.11.2(4), 2308.11.2(5) 
or 2308.11.2(6). For other 
grades and species and 

other loading conditions, 
refer to the AWC STJR. 

� The span of each rafter 
shall be measured along 

the horizontal projection 
of the rafter.
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181

Footnote a

� Where ceiling joists or rafter ties are located higher in 
the attic space, the rafter spans shall be multiplied by 
the adjustment factors in Table 2308.11.2(7).

182

2308.11.3 - Ceiling joist 
and rafter framing

� Rafters shall be framed 
directly opposite each 
other at the ridge. 

� There shall be a ridge 
board not less than 1-inch 
nominal thickness at 
ridges and not less in 
depth than the cut end of 
the rafter. 

� At valleys and hips, there 
shall be a single valley or 
hip rafter not less than 2-
inch nominal thickness 
and not less in depth than 
the cut end of the rafter.

183

2308.11.3.1 - Ceiling joist 
and rafter connections

� Ceiling joists and rafters shall 
be nailed to each other and 
the assembly shall be nailed 
to the top wall plate in 
accordance with Tables 
2304.10.2 and 2308.11.4. 

� Ceiling joists shall be 
continuous or securely joined 
where they meet over interior 
partitions and be fastened to 
adjacent rafters in 
accordance with Tables 
2304.10.2 and 2308.11.3.1 to 
provide a continuous rafter 
tie across the building where 
such joists are parallel to the 
rafters. 

� Ceiling joists shall have a 
bearing surface of not less 
than 1½ inches on the top 
plate at each end.
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2308.11.3.1 - Ceiling joist 
and rafter connections

� Where ceiling joists are not 
parallel to rafters, an equivalent 
rafter tie shall be installed in a 
manner to provide a 
continuous tie across the 
building, at a spacing of not 
more than 4 feet on center. 

� The connections shall be in 
accordance with Tables 
2308.11.3.1 and 2304.10.2, or 
connections of equivalent 
capacities shall be provided. 

� Where ceiling joists or rafter ties 
are not provided at the top of 
the rafter support walls, the 
ridge formed by these rafters 
shall be supported by a girder 
conforming to Sections 2308.3 
and 2308.4. Rafter ties shall be 
spaced not more than 4 feet on 
center.

185

2308.11.3.1 - Ceiling joist 
and rafter connections

� Rafter tie connections 
shall be based on the 
equivalent rafter spacing 
in Table 2308.11.3.1. 

� Rafter-to-ceiling joist 
connections and rafter tie 
connections shall be of 
sufficient size and number 
to prevent splitting from 
nailing.

� Roof framing member 
connection to braced 
wall lines shall be in 
accordance with Section 
2308.10.7.2.

186
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Table 2308.11.3.1
Footnotes

� a. 10d common nails shall be permitted to be substituted 
for 16d common nails where the required number of nails is 
taken as 1.2 times the required number of 16d common 
nails, rounded up to the next full nail.

� b. Rafter tie heel joint connections are not required where 
the ridge is supported by a load-bearing wall, header or 
ridge beam.

� c. Where intermediate support of the rafter is provided by 
vertical struts or purlins to a load-bearing wall, the 
tabulated heel joint connection requirements are 
permitted to be reduced proportionally to the reduction in 
span.

� d. Equivalent nailing patterns are required for ceiling joist to 
ceiling joist lap splices.

� e. Connected members shall be of sufficient size to 
prevent splitting due to nailing.
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Table 2308.11.3.1
Footnotes

� f. For allowable stress design snow loads less than 30 
pounds per square foot, the required number of nails 
is permitted to be reduced by multiplying by the 
ratio of actual snow load plus 10 divided by 40, but 
not less than the number required for no snow load.

� g. Applies to roof live load of 20 psf or less.

� h. Tabulated heel joint connection requirements 
assume that ceiling joists or rafter ties are located at 
the bottom of the attic space. Where ceiling joists or 
rafter ties are located higher in the attic, heel joint 
connection requirements shall be increased by the 
adjustment factors in Table 2308.11.3.1(1).

� i. Tabulated requirements are based on 10 psf roof 
dead load in combination with the specified roof 
snow load and roof live load.

189 190

2308.11.4 
Wind uplift

� The roof construction shall 
have rafter and truss ties 
to the wall below. 
Resultant uplift loads shall 
be transferred to the 
foundation using a 
continuous load path. The 
rafter or truss to wall 
connection shall comply 
with Tables 2304.10.2 and 
2308.11.4.

� Exception: The truss to 
wall connection shall be 
determined from the 
uplift forces as specified 
on the truss design 
drawings or as shown on 
the construction 
documents.
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2308.11.5 
Framing around openings

� Trimmer and header 
rafters shall be doubled, 
or of lumber of 

equivalent cross section, 
where the span of the 

header exceeds 4 feet. 

� The ends of header 

rafters that are more 
than 6 feet in length 

shall be supported by 
framing anchors or rafter 
hangers unless bearing 

on a beam, partition or 
wall.

193
2308.11.5.1 - Openings in roof 

diaphragms in Seismic Design 

Categories B, C, D and E.

� In buildings classified as 
Seismic Design Category 
B, C, D or E. openings in 
horizontal diaphragms 
with a dimension that is 
greater than 4 feet shall 
be constructed with metal 
ties and blocking in 
accordance with this 
section and Figure 
2308.8.4.1(1). 

� Metal ties shall be not less 
than 0.058 inch (16 
galvanized gage) in 
thickness by 1½  inches in 
width and shall have a 
yield stress not less than 
33,000 psi. 

194

2308.11.5.1 - Openings in roof 

diaphragms in Seismic Design 

Categories B, C, D and E.

� Blocking shall extend not 
less than the dimension 
of the opening in the 

direction of the tie and 
blocking.

� Ties shall be attached to 
blocking in accordance 

with the manufacturer’s 
instructions but with not 

less than eight 16d 
common nails on each 
side of the header-joist 

intersection.

195

2308.11.6 
Purlins

� Purlins to support roof loads are 
permitted to be installed to 
reduce the span of rafters 
within allowable limits and shall 
be supported by struts to 
bearing walls. 

� The maximum span of 2-inch by 
4-inch purlins shall be 4 feet. 

� The maximum span of the 2-
inch by 6-inch purlin shall be 6 
feet, but the purlin shall not be 
smaller than the supported 
rafter. Struts shall be not less 
than 2-inch by 4-inch members. 

� The unbraced length of struts 
shall not exceed 8 feet, and the 
slope of the struts shall be not 
less than 45 degrees from the 
horizontal.
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2308.11.8 
Engineered wood products

� Prefabricated wood I-
joists, structural glued-
laminated timber and 
structural composite 
lumber shall not be 
notched or drilled 
except where permitted 
by the manufacturer’s 
recommendations or 
where the effects of 
such alterations are 
specifically considered 
in the design of the 
member by a registered 
design professional.

197

2308.11.9 
Roof sheathing

� Roof sheathing shall be in accordance with Tables 2304.8(3) 
and 2304.8(5) for wood structural panels, and Tables 2304.8(1) 
and 2304.8(2) for lumber and shall comply with Section 2304.8.2.

198

2308.11.12 
Wood trusses

� Wood trusses shall be 
designed in accordance 
with Section 2303.4. 

Connection to braced 
wall lines shall be in 

accordance with 
Section 2308.10.7.2.

199

Approved Agency
1703.1 

� An approved agency 
shall provide all 
information as necessary 

for the building official to 
determine that the 

agency meets the 
applicable requirements 
specified in Sections 

1703.1.1 through 
1703.1.3.

200

197 198

199 200



2024 IBC Prescriptive Structural Review

1701.1
Special Inspections scope

� The provisions of this 
chapter shall govern the 
quality, workmanship 

and requirements for 
materials covered. 

� Materials of construction 
and tests shall conform 

to the applicable 
standards listed in the 

IBC.

201

1703.1.1I
Independence

� An approved agency 

shall be objective, 
competent and 
independent from the 
contractor responsible for 

the work being inspected. 

� The agency shall also 

disclose to the building 
official and the registered 
design professional in 
responsible charge 

possible conflicts of 
interest so that objectivity 
can be confirmed.

202

1704.2
Special Inspections

� Where application is made to the 
building official for construction as 
specified in Section 105, the owner 
or the owner’s authorized agent, 
other than the contractor, shall 
employ one or more approved 
agencies to provide special 
inspections and tests during 
construction on the types of work 
specified in Section 1705 and 
identify the approved agencies to 
the building official. 

� These special inspections and tests 
are in addition to the inspections 
by the building official that are 
identified in Section 110.

203
1704.2

Special Inspections Exceptions

� 1. Special inspections 
and tests are not 
required for construction 

of a minor nature or as 
warranted by conditions 

in the jurisdiction as 
approved by the 
building official.
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1704.2

Special Inspections Exceptions

� 2. Unless otherwise 
required by the building 
official, special 

inspections and tests are 
not required for Group U 

occupancies that are 
accessory to a 
residential occupancy 

including, but not limited 
to, those listed in Section 

312.1.

205
1704.2

Special Inspections Exceptions

� 3. Special inspections 
and tests are not 
required for portions of 

structures designed and 
constructed in 

accordance with the 
cold-formed steel light-
frame construction 

provisions of Section 
2211.1.2 or the 

conventional light-frame 
construction provisions 
of Section 2308. 

206

1704.2.3 - Statement Of 
Special Inspections

� The applicant shall 
submit a statement of 
special inspections in 

accordance with 
Section 107.1 as a 

condition for permit 
issuance.

� This statement shall be in 
accordance with 

Section 1704.3.

207
1704.2.3 Exception - Statement 

Of Special Inspections

� A statement of special 
inspections is not 
required for portions of 

structures designed and 
constructed in 

accordance with the 
cold-formed steel light-
frame construction 

provisions of Section 
2211.1.2 or the 

conventional light-frame 
construction provisions 
of Section 2308.
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1704.2

Special Inspections Exceptions

� 4. The contractor is 
permitted to employ the 
approved agencies 

where the contractor is 
also the owner.

209 Special Inspections

� Section 1704

� Approved Agency

� Follow-up inspections

� Reporting requirements

210

Special Inspections

� Steel

� 1705.2

� Exceptions

� Periodic inspections 

permitted for smaller 
projects

� Welds

� Bolts

� Material

211 Special Inspections

� Concrete

� 1705.3

� Exceptions

� 3 stories or less w/conditions

� Nonstructural slabs

� Prescriptive foundations

� Patios, driveways & sidewalks

� Table 1705.3

� Once a day

� Not less than once for each 150 
cubic yards of concrete, 

� Not less than once for each 5,000 
square feet of surface area for 
slabs or walls.
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Special Inspections

� Masonry

� 1705.4

� Exceptions

� Empirically designed 

masonry, glass unit 

masonry, or masonry 

veneer part of 

nonessential buildings

� Masonry foundation 

walls

213 Special Inspections

� Wood Structures

� 1705.5

� Fabrication process of 

wood structural 

elements and 

assemblies

214

Special Inspections

� Soils

� 1705.6

� existing site soil 

conditions, fill 

placement and load-

bearing requirements

215 Special Inspections

� Driven Deep 
Foundations

� 1705.7

� when pile foundations 

are being installed 

and during tests

216
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Special Inspections

� Cast-in-Place 
Deep Foundations

� 1705.8

� Performed during 

installation and 

testing of cast-in-
place deep 

foundation 

elements

217 Special Inspections

� Helical Pile 

Foundations

� 1705.9

� Performed 

continuously 
during installation 

of helical pile 

foundations

218

Special Inspections

� Fabricated 

items

� 1705.10

� Performed in 

accordance 
with Section 
1704.2.5.

219 Special Inspections

� Wind Resistance

� 1705.11

� In wind Exposure 

Category B, where 

Vasd is 120 miles 
per hour or 

greater.

� In wind Exposure 

Category C or D, 
where Vasd is 110 

mph or greater.
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Special Inspections

� Seismic 

Resistance

� 1705.12

� Seismic Design 

Category C, D, E 
or F

221 Special Inspections

� Testing for seismic 

resistance

� 1705.13

� Seismic force-resisting 

systems

� Structural steel 

elements

� Nonstructural 

components

� Designated seismic 

systems

� Seismic isolation systems

222

Special Inspections

� Spray fireproofing

� 1705.14

� Surface Condition

� Application

� Thickness

� Density

� Bond Strength

223 Special Inspections

� Mastic and 
intumescent fire-
resistant coatings

� 1705.15

� Performed in 
accordance with 

AWCI 12-B.
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Special Inspections

� Exterior insulation 
and finish systems 
(EIFS)

� 1705.16

� Exceptions

� Over weather barrier

� Over masonry or 

concrete 

225 Special Inspections

� Fire-resistant 

penetrations and 

joints

� 1705.17

� In high-rise 

buildings, buildings 

assigned to Risk 

Category III or IV, 

and Group R with 

occupant load 

greater than 200.

226

Special Inspections

� Smoke Control

� 1705.18

� During erection of 
ductwork

� Prior to 
occupancy

227

“Shums Coda Associates, Inc.” is a Registered Provider with The 

American Institute of Architects Continuing Education Systems 
(AIA/CES).  Credit(s) earned on completion of this program will be 

reported to AIA/CES for AIA members.  Certificates of Completion for 

both AIA members and non-AIA members are available upon request.

This program is registered with AIA/CES for continuing professional 

education.  As such, it does not include content that may be deemed 

or construed to be an approval or endorsement by the AIA of any 

material of construction or any method or manner of handling, using, 

distributing, or dealing in any material or product.  

Questions related to specific materials, methods, and services will be 

addressed at the conclusion of this presentation.

228

225 226

227 228



2024 IBC Prescriptive Structural Review
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� 4610 S Ulster, Suite 150

� Denver, CO 80237

� Ph. 303-400-6564

� www.shumscoda.com
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