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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

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

202
Definitions

» LOADS.

» Forces or other actions
that result from the weight
of building materials,
occupanfs 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 otherloads 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
structuralitems, and the
weight of fixed service
equipment, including
cranes and material
handling systems.

Carpet
Sereed
Under floor heating pipe
Insulation
Damp proof membrane

Concrete slab
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Definitions

» LIVE LOAD.

) People and furniture >
— ", resultinlive 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.

202
Definitions

» LIVE LOAD, ROOF.

» Aload on aroof
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.

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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Definitions

» GROUND SNOW LOAD GEODATABASE.

» The ASCE database (version 2022-1.0) of geocoded values of
risk-targeted design ground snow load values.

ASCE HAZARD TOOL

Hazard Tool API |

202
Definitions

MANUAL FOR ENGINEERED
'WOOD CONSTRUCTION

» 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”).

202
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Definitions

» WIND DESIGN
GEODATABASE.
ASCE HAZARD TOOL

» 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/.

Hazard Tool API

202
Definitions
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» 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 foundationis a
foundation element that
does not safisfy the
definition of a shallow
foundation.

12
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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.

Chapter 16

Structural Design

» The provisions of this chapter shall govern the
structural design of buildings, structures and
portions thereof.

13
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1603

Construction documents

» Construction documents shall

show the material, size,

section and relative locations

of structuralmembers 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.

1603.1.1
Floor live load

LU A I

The uniformly distributed,
concentrated and
impact floor live load
used in the design shalll
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.

15
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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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2. DESIGN LOAD CRITERIA:
A. OCCUPANCY CATEGORY: I|
B. DEAD LOAD:
- ROOF = 20 PSF
- ROOF TRUSS BOTTOM CHORD = 10 PSF
C. SNOW LOADS:
- GROUND SNOW LOAD, Pg = 43 PSF
- FLAT ROOF SNOW LOAD, Pt = 30 PSF
- SNOW EXPOSURE FACTOR, Ce = 1.0
- SNOW LOAD IMPORTANCE FACTOR, Is = 1.0
- THERMAL FACTOR, Ct = 1.0
- SNOW DRIFT LOADING = PER CODE
D. WIND LOADS:
- BASIC WIND SPEED (ULTIMATE) = 128 MPH
- WIND IMPORTANCE FACTOR, Iw = 1.0
WIND EXPOSURE CATEGORY =B
- COMPONENTS & CLADDING, WALLS = +/-22.2 PSF
- COMPONENTS & CLADDING, ROOF = - 33.4 PSF
- COMPONENTS & CLADDING, PARAPET = - 57 PSF
E. SEISMIC LOADS:
- SEISMIC IMPORTANCE FACTOR, | = 1.0
- SITE CLASS =D
-Ss=0219%
-51=0.0599
. Sds =0.234g
-5d1 =0.095g
- SEISMIC DESIGN CATEGORY B
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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 windspeed, 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
occordonce with Chapter 32
of ASCE

>

>

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 desgn professional
responsible for the design of
the structure, pounds per
square foot (kN/m2). Where
design for fornado loads is
required, the design pressures
shown shall be the maximum
of wind or tornado pressures.

1603.1.5
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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, le.

» 3.Spectralresponse
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.

19

1603.1.6

Geotechnical information

» The design load-bearing values of soils shall be shown on
the construction documents.

02-FOUNDATION CONSTRUCTION
1. FOUNDATION DESIGN CRITERIA:

A. FOUNDATION DESIGN CRITERIA WAS TAKEN FROM RECOMMENDATIONS SET FORTH IN GEOTECHNICAL

REPORT NO. 212020 BY CTC GEOTEK, DATED JULY 29, 2021.
B. _ALLOWABLE BEARING PRESSURE = 1.250 PSF

20
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1603.1.7
Flood design data

» For buildings locatedin whole  » 2.Inflood hazard areas other

orin 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 fo 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.

than coastal high hazard
areas or coastal Azones, the
elevation of the proposed
lowest floor, including the
basement.

3. In flood hazard areas other
than coastal high hazard
areas or coastal Azones, 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.

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.

21
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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
constfruction documents.

1603.1.9
Roof rain load data

™5 » Design rainfall intensity,

= = in(in/hr), and roof drain,
= scupper and overflow
locations shall be shown
regardless of whether
rain loads govern the
design.

23
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1604.3 Serviceability

2024 IBC Prescriptive Structural Review

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

TABLE 1604.3—DEFLECTION LIMITS*»**"

CONSTRUCTION Lort, Slorw DL

Roof members”

SuppoTting plaster of Stueco Ceiling 7360 17360 7240

Supporting nonplaster ceiling /240 17240 7180

Not supporting ceiling 180 1180 1120
Floor members 17360 = 240
Exterior walls:

With plaster or stucco inishes = 360 -

With other brittle finishes. - 240 -

With flexible finishes 1120
Interior partitions”

With plaster of Stucco Fnishes 7360 = -

With other brittle Ainishes. 240 = =

With flexible finishes in20 = -
Form buildings = = 180
Greenhouses. 2o

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.

OVERLOADED BEAMS

DEFLECTION
GAP

Reference Standard  LENGTH OF BEAM = ALLOWABLE DEFLECTION
180
Example: 96" BEAM = 52" ALLOWABLE DEFLECTION
180

» 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 arisk 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.

>
>
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1604.5 Risk category.

Exceptions:

1. The assignment of buildings
and structures to Tsunami Risk
Categories |l 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 higherrisk
category shall be assigned to
Risk Category II.

27

TABLE 1604,5—RISK CATEGORY OF BUILDINGS AND OTHER STRUCTURES
RISK
i HATURE OF OCCUPANCY.
Buidings and other structures that represent a low hazard to human ile in the event of lailure, incloding but not limited to:
* « Agricultural it
« Certaintemporary
+ Minor storage facil
0 Buildings and other structures except those listed in Risk Categories I, 11and IV
Budings and other presents - incluGing bt not brited to
- B h public by 300.
ning one or spaces, each h load greater than
300 i y 3paces of greater than 2,500,
+ Bulldings and other structures or , with an oecupant load
greater than 250
Buildings and other for students above the 12th grade with an occupant load
greater than 500,
i « Group -3, Condition 1 occupancies.
« Any other 6ccupancy with an oecupant Ioad greater than 5,000.*
+ Power-generating stations with indivicual power unis rated 75 MW, (megawatts, altemating current) or greater, water
for potable wat [ Pl ¥ tinclud %
Category .
+ Buildings and other structures not included in Risk Category IV containing quantities of taxic or explosive materials that:
+ Exceed maximum aliowable quantities per control area as given in Table 307.1(1) oF 307, 1(2) or per outdoor control area in
accordance with the ntemotional Fire Code; and
+ Are sufficient to pose a threat to the public ifreleased*
Buidings and othes SUructures designated DuNdIngs whee 1055 o TeprEwnt: 0 subMantal
hazard 10 GXCupants of usees, including but not limited to:
+ Group -2, Condition 2 occupancies.
. i gency facilites.
« Group I-3 accupancies other than Condition |
« Fire, rescue, ambulance and police stations and emergency vehicle garages
+ Detignated eathquake, hurricane of other emergency shelters.
+ Designated emerg P and other a emergency
respans
v « Public utiity facilties providing power generation, potable water treatment, of wastewater treatmen
+ Power-gs " a for Risk Cotegory M
structures.
+ Bulldings and ather str g quantities.
« Excoed maximum allowable quantities per control area as given in Table 307.1(2) or per outdoor control area in accordance
with the Inernational Fire Code; and
« Are sufficient to pose a threat 1o the pusiic ifreleased
. . air d emergency
« Buildings and other SIruCtures having critical national defense functions.
+ Water storage facilities and pump o : o ppression
b . bighty ok ae
e L n coon 15,3 of ASCE T that 3

28



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.

f1388a800000Y

BRAGEARERE

= it
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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.

Uniform distributed load

30

TRBLE 1607 1IN URITORALY DISTRBUTED TVE TOADS, ., AN WU CONCENTRATED LIVE LOADS
occupncron st e e
T e e e - - =
P [ i El o
[Compaeruse 00 7500
I = - -
PR T e =
s W
o o
Toge o £
o |rsntysess  [Forarmsmemmn >
o i gy eiescop st | oo seesecton t6an 16}
S G e TN | g (s Sction 168718
Grer ety ey =
5| Boconiessod decs S motreqoredooeedioo | = -
O = >
i = - -
|rm:|\om 100
S [ooerteens semeduege s ndcyed ) -
I T "
o tings eeresienian - - -
™ e e —
(on area of 2 inches by 2 inches)
T [P oo it oo o e T e o7 o) = = =
— e =
[or s tarmity dwetings oty m
I S T =
P———— = SeeSecton
P S T -
Fi o sed ey s T T
Farir s s S Teeme T
16 | Handrails, guards and grab bars. See Section 1607.9
31

1608.2
Ground Snow Loads

» The ground snow loads » Site-specific case studies

fo be usedin shall be determined in
determining the design accordance with

snow loads for roofs shall Chapter 7 of ASCE 7 and
be determined in shall be approved by
accordance with the the building official.
reliability-targeted Snow loads are zero for
(strength based) ground Hawaii, except in

snow load values in mountainous regions as
Chapter 7 of ASCE 7 or approved by the
Figures 1608.2(1) through building official.
1608.2(4) for the

contiguous United States

and Table 1608.2 for

Alaska.

32




FIGURE 1608. kol )or )

4 Gooditihass o ris3ed design onrsd o o

s o410, 12, 14,14
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1609.1.1

Determination of wind loads

» Wind loads on every building
or structure shall be
determinedin 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.

1609.3

34

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
localjurisdiction shall be in
accordance with Chapter 26 of

» 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

35

|

FIGURE 1609.3(2)—BASIC WIND SPEEDS, V, FOR RISK CATEGORY Il BUILDINGS AND OTHER STRUCTURES

LS. Virgin Iands ASCE Wind Design

36




Figure 1609.3(2) - Basic wind speeds, V,

for risk category Il buildings and other
structures

» Nofes:
» 1. Valuesare 3-secondgu51 wind speeds in miles per hour (m/s) at 33 feet above ground
for Exposure Category C.

» 2. Linearinterpolation is permitted between contours. Point values are provided to aid
with inferpolation.

» 3.lIslands, 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 Hawdii, 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)

» Vasd =VvV0.6
» 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 defermined from Figures 1609.3(1) through 1609.3(4).

TABLE 1609.3.1—WIND SPEED CONVERSIONS™™*

140

150 I 160 | 170 | 180 ‘ 190 |

200

116 | 124 | 132 | 139 { 147 |

155

For SI: 1 mile per hour = 0.44 mis.
a. Linear intes polation is permitted.
bV,

V= speed appl fied in Exceptions § through § of Section 160%.1.1,
©. V= basic wind speeds determined from Figures 1609.3(1) through 1603.3(4],
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1609.4 Exposure category

» Foreach wind direction
considered, an exposure
category that adequately
reflects the characteristics
of ground surface
iregularities shall be
determined for the site at
which the building or
structure is to be
constfructed.

» 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 unbrokenice.

40
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1609.4.3
Exposure categories

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 fo 30 feet, Exposure B shall
apply where the ground surface
roughness, as defined by Surface
Roughness B, prevailsin 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 prevailsin
the upwind direction for a
distance of not less than 2,600 feet
or 20 times the height of the
building, whichever is greater.

» 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,

revails in the upwind direction
or 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.

41
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] 6 ] O ] TABLE 1610.1—LATERAL SOIL LOAD
M DESIGN LATERAL SOIL LOAD"
L 1_ | DESCRIPTION OF BACKFILL MATERIAL® e (pound per square foat per foot of depth)
ateral pressures e
Well-graded, clean gravels; gravel-sand mixes oW 30 60
Poarly graded clean gravels; gravel-sand mixes GP 30 0
» Structures below grode shall T 'ﬁty gravels, poorly graded gravel-sand mixes GM 40 60
. . undation . i
bg designed to re§|5’r querql Lateral Movement - Side View Clayey gravels, poorly graded gravel-and-clay mixes GC a5 50
soil loads from adjacent soil. Wt Gy Well-graded, clean sands; gravelly sand mixes. SW 30 60
Soil loads specified in Table . Poorly graded clean sands; sand-gravel mixes P EQ 0
1610.1 shall be used as the Silty sands, paorly graded sand silt mixes BT m )
minimum de5|gn Io'r_erol soi Sand-silt clay mix with plastic fines SM-SC 45 100
loads unless determined - - -
otherwise by a geo’rechnicol Clayey sands, poorly graded sand-clay mixes SC 60 00
investigationin accordance Inorganic silts and clayey silts ML 45 100
with Section 1803. Moisture Impervios Sol Mixture of inorganic silt and clay ML-CL 60 100
. Inorganic clays of low to medium plastic cL 60 100
» Foundation walls and other - o : "‘d e l"‘ ol - - .
walls in which horizontal Figanic st sl st clays, ove asticity L Note Note
movement is restricted at the Inorganic clayey silts, elastic silts MH Noteb Note b
top shall be designed for at- Inorganic clays of high plasticity CH Noteb Note b
P 9
rest pressure. Walls that are Organic clays and silty clays OH Noteb Noteb
free to move and rotate at For Si: 1 pound per square loot per foot of depth = 0,157 kPajm, 1 1601 = 304.8 mm.
the top, such as retaining a. Design lateral soil loads are given for moist conditions for the specified soils st their optimum densities. Actual field conditions shall govern. Submerged or ssturated soil
- 8 2 oh -
walls, shall be permitted to be b e e et 7 i s
designed for active pressure. c : 02481

43
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1613
Earthquake Loads

» Everystructure, 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 motionsin
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 determinedin
accordance with Section
1613 or ASCE 7.

1613.2 - Determination of
seismic design category

» Structures shall be assigned fo a
seismic design category based
on one of the foIIowmc};
methods unless the authority
having jurisdiction or

eotechnical data determines
fhat 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.

45 46

FIGURE 1613.2(1) SEISMIC DESIG CATEGORIES FOR

oerauLT sITE

Chapter 18
Soils and Foundations

» Allowable bearing pressures,

oo proviascin s Different Types of Soil

chapter shall be used with

the allowable stress design . . .
load combinations specified
in ASCE 7, Section 2.4 or the And “s Beu"ng cuPuc‘

alternative allowable stress G2 —_——
design load combinations of oy
Section 1605.2.

» The quality and design of
materials used structurally in
excavations and foundations
shall comply with the
requirements specified in
%\apfers 16,19, 21,22 and

» Excavations and fills shall
comply with Chapter 33.

47 48
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1803 - Geotechnical 1806.2 - Presumptive load-
» Geotechnical » The load-bearing valuesusedin ~ »  Presumptive load-bearing
investigations shall be design for supporting soils and values shall apply to materials
conductedin rock near the surface shall not with similar physical and
[ OCCOlEJdonCé with Section exceed the values specified in eng(;neenng chﬁrac&enshcs.
- Table 1806.2 unless data to Mud, organic silt and organic
. 1803.2 and reported in substantiate the use of higher clays (OL, OH), peat (Pt} and
o accordance with Section values are submitted and undocumented fill shall not be
. 1803.6 approved. Where the building assumed fo have a
E E e official has reason to doubt the presumptive load-bearing
» Where required by the classification, sfr?ngth or cabp?cnfy l#nl?ﬁs data ffo h
bUiIding official or where compressibility of the soil or substantiate the use of such a
. rock, the requirements of value are submitted.
geotechnical ) Section 1803.5.2 shall be
investigations involve in- satisfied.
situ fres INg, chorotory » Exception: A presumptive load-
fesfing or engineering Dermifad 1o b vsed where he
.CO|CL]{.OTI?I“|S, SUhC}]'I b i uiléﬁgg official deest the
Investigarions sna e load-bearing capacity is
—O—O—Q— O condugcfed by a Pdﬁqugti“fgr ;hepsupggc‘)rt of
) regifsTe(ed dlesign pLpeignt orfemporary
protessional.
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1807.1.6 - Prescriptive design of
concrete and masonry foundation

TABLE 1606.2—PRESUMPTIVE LOAD-BEARING VALUES wda | |S
VERTICAL T TATERAL SLIDING RESISTANCE
CLASS OF MATERIALS et BEARING PRESSURE Coctficantoll [ Comasion
s (pst{ft below naturalgrade) |~ friction® (psh)® » Concrete and masonry
1. Crystalline bedrock 12,000 1200 0.70 - foundation walls that are
2. Sedimentary and faliated rock 4,000 400 035 - laterally supported at
3. Sandy gravel and gravel (GW and GP) 3,000 200 0.35 = the TOp and bottom shall
4. Sand, silt d, ¢l d, silty 1 and o
e 2,000 150 025 = be permitted to be

5. Clay, sandy clay, silty clay, clayey silt, silt and i

sandy silt (CL, ML, MH and CH) 1,500 100 130 designed Oﬂq

Tor i L pound par squars oot G073 KPS, 1 pound P sauare oot par Foot = 15T Pl constructed in

a. Coefficient to be multiplied by the dead load. accordance with this

b. Cohesionvalue to be multiplied by the contact area, as limited by Section 1806.3.2,

section.
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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.

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

TABLE 1807.1.6,.2—CONCRETE FOUNDATION WALLS™"
MINIMUM S
u.\::lllm MAXINUM UNBALANCED Design lateral soil load” (psf per foot of depth)
BACKFILL HEIGHT* 30° a5’ [ 60
HEIGHT i
(feet) -y Minimum wall thickness (inches)
15 55 us [ s 25 s | 15 9.5 us
5 4 PC PC PC PC PC PC PC PC PC
5 pC PC PC PC PC PC PC PC PC
T P PC PC PC PC PC C PC PC
6 1 [ pC PC pC [ o pC PC pC
6 PC PC PC PC PC PC PC PC PC
4 PC PC 3 PC e 3 PC [ 3
. s pC PC PC PC PC PC PC PC pC
6 pC PC PC PC PC PC | =satas | pC pC
T PC PC PC 5at46 PC PC s6atds PC PC
4 PC PC PC PC PC PC PC PC PC
5 PC PC PC PC PC PC PC PC PC
8 6 PC PC PC PC PC PC #5at43 PC PC
7 pC PC pc | ssmar| pc pc | meara3 | pc pC
8 ssatar | pc pc | maraa| pc pc | #eat3z | weatas | e
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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
Eermiﬁed, provided that

he same size baris used
and the spacing shown in
the table is reduced by
multiplying the spacing by
0.67 or 0.83, respectively.

1807.1.6.2 - Concrete

foundation walls

» 3. Verticalreinforcement,
where required, shall be
placed nearest the inside
face of the walll a distance,
d, from the outside face (soil
face) of the wall.

» The distance, d, is equal to
the wall thickness, f, minus
1.25 inches plus one-half the
bar diameter, db, [d=1-
(1.25 + db/2)].

» The reinforcement shallbe
placed within a tolerance of
+3/8inch where d is less than
or equal to 8inchesor+1/2
inch where d is greater than 8
inches.
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1807.1.6.2 - Concrete
foundation walls

» 4.Inlieu of the reinforcement
shown in Table 1807.1.6.2
smaller reinforcing bar sizes
with closer spacings that =yt
provide an equwo ent cross-
sectional area of o
reinforcement ger unit length
shall be permitte

A

‘[ .
BN

B

ste pu

» 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 %
inches for No. 5 bars and
smaller, and noft less than 2
inches for larger bars.
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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
sub*ec'r 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
f, in tension at the corners of
openmgs

» 2.Seismic Design Categories
C, D, Eand F. Tables shall not
be used except as allowed
for plain concrete members
in Section 1905.6.2.
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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 tis the
specified wall thickness
in inches.
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1905.6.2 - Seismic Design
Categories C, D, Eand F

» Structures assigned to Seismic
Design Category C, D, Eor 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 lessin
height constructed with stud-
bearing walls. In dwellings
assigned fo Seismic Design
Category D or E, the height of
the wall shall not exceed 8 feet,
the thickness shall be not less
than 7 2 inches, and the wall
shallretain not more than 4 feet
of unbalanced fill. Walls shall
have reinforcement in
accordance with Section 14.6.1
of ACI 318.
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1905.6.2 - Seismic Design
Categories C, D, Eand F

» 2.Isolated footings of

plain concrete supporting
pedestals or columns are
germiﬁed, provided that

he 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
grojecﬁon of the footing

eyond the face of the
supported member is
permitted to exceed the
footing thickness.
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1905.6.2 - Seismic Design

Categories C, D, Eand 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 e P
be smaller than No. 4 and 8 & 107 WAL
shallhave a total area of not 14 bowEL
less than 0.002 times the gross ® 18" 00
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

RETE SUAB

bottom of the footing. DETAIL 106
Continuity of reinforcement "GARAGE WALL
shall be provided at corners %'=1"-0"

and intersections.

1905.6.2 - Seismic Design
Categories C, D, Eand 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 fop 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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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.
TABLE 1808.8.1~MINIMUM SPECIFIED COMPRESSIVE STRENGTH f, OF CONCRETE OR GROUT
FOUNDATION ELEMENT OR CONDITION SPECIFIED COMPRESSIVE STRENGTH, /',
1. Foundations for structures.assigned to Seismic Design Category A, Bor C 2,500 psi
2a. Foundations for Group R or U occupancies of light-frame construction, twa stories or less in 2,500 p¢1
height, assigned to Seismic Design Category D, E or F il
2b. Foundations for other structures assigned to Seismic Design Category D, E or F 3,000 psi
3. Precast nonprestressed driven piles 4,000 psi
4. Socketed drilled shafts 4,000 ps
5. Micropiles 4,000 ps|
6. Precast prestressed driven piles 5,000 ps
For St | pound per square inch =0.00689 MPa
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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 1% 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 fo which the cover
requirement applies.

» Where concreteis 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.

TABLE 1808.8.2—MINIMUM CONCRETE COVER

FOUNDATION ELEMENT OR CONDITION

MINIMUM COVER

1. Shallow foundations

In accordance with Section 20.5 of ACI 318

2. Precast nonprestressed deep foundation elements
Exposed to seawater
Not manufactured under plant conditions
Manufactured under plant control conditions

3inches
Zinches
In accordance with Section 20.5.1.3.3 of ACI 318

3. Precast prestressed deep foundation elements
Exposed to scawater
Other

2 5inches
In accordance with Section 20.5.1.3.3 of ACI 318

4. Cast-in-place deep foundation elements not enclosed by a steel pipe, tube or permanent

casing 2.5inches
5. Cast-in-place deep foundation elements enclosed by a steel pipe, tube or permanent Linch
casing

6. Structural steel core within a steel pipe, tube or permanent casing 2inches
7. Cast-in-place drilled shafts enclosed by a stable rock socket 1.5inches

For$t:1 inch = 25.4 mm.

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.

1809.3

Stepped footings

» The top surface of
footings shall be level. The
bottom surface of
fooﬁng%s shall be
permitted to have a slope
not exceeding 1 unit
verticalin 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
verticalin 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

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

» 1. Assigned to Risk
Category |.

» 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 conditionis of a
permanent character.

71
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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:

Frost Heave, Effects
andPrevention

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

» 2. Constfructing in
accordance with ASCE
32.

» 3. Erecting on solid rock.

70

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

_~_ BUILDING
~ \GOLUMNS

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.

ISOLATED ———
FOOTINGS

IBC Commentary

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.

TABLE 1809.7—PRESCRIPTIVE FOOTINGS SUPPORTING WALLS OF LIGHT-FRAME CONSTRUCTION" "% %*

NUMBER OF FLOORS SUPPORTED BY THE FOOTING'

WIDTH OF FOOTING (inches)

THICKNESS OF FOOTING (inches)

=

6

2

6

3

ra

For $t: 1inch =25.4 mm, 1 foot = 304.8 mm.

2. Depth of footings shall be in accordance with Section 18094

b. The ground under the floor shall be permitted to be excavated to the clevation of the top of the footing.

<. Interior stud-bearing walls shail be permitted to be supported by isolated footings. The footing width and length shall be twice the width shown in this table, and footings
shall be spaced not more than 6 feet on center,

d. See Section 1905 for concrete footings assigned to Seismic Design Category C, D, E orF.
e, For thickness of foundation walls, see Section 1807.1..

. Footings shall be permitted to suppor in addi ber of floors. Footings iy shall be as req g
& Tootings for Group R ies shall i hick
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1809.8

Plain concrete footings

DETAIL 102
CRAWL SPACE
y: ;

» 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 beyon
distance greater than
the thickness of the
footing on either side of
the supported wall.
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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.

&
b

IG ETImpP

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 AlSI
$240, 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 lateralloads.

» 4. Trusses.
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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.Lload and resistance
factor design in
accordance with Sections
2304, 2305 and 2307.

» 3. Conventional light-
frame constructionin
accordance with Sections
2304 and 2308.

» 4. AWC WFCM in
accordance with Section
2309.

» 5.The design and
construction of log
structuresin accordance
with the provisions of ICC
400.
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2303.4
Trusses

» Wood frusses 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.

2303.4.1.1

Truss design drawings

» The written, graphic and
pictorial depiction of
each individual fruss
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 shalll
include, at a minimum,
the following information:

» 1. Slope or depth, span
and spacing.

» 2. Llocation 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).

83
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2303.4.1.1

» 6. Otherlateral loads, » 11.Truss-to-fruss connections
including drag strut loads. and truss fie#d assembly

» 7. Adjustmentsto wood requirements.
member and metal 12. Calculated span-to-
connector plate design value deflectionratio and
for conditions of use. maximum vertical and

. . horizontal deflection for live

» 8. Maximum reaction force and fotal load as applicable.
and direction, including
maximum upliff reaction » 13. Maximum axial tension
forces where applicable. and compression forces in

. . the truss members.

» 9. Joint connection type and .
description, such as size and » 14.Required permanent
thickness orgcge, and the individual fruss member
dimensioned location of restraint location and the
each joint connector except method and details of
where symmetrically located restraint and diagonal
relative to the joint interface. bracing to be used in

. . accordance with Section

» 10.Size, species and grade 2303.4.1.2.

for each wood member.
84
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2304.6.1 - Wood structural
panel sheathing

TABLE 2304.6.1—MAXIMUM BASIC WIND SPEED, V, PERMITTED FOR
WOOD STRUCTURAL PANEL WALL SHEATHING USED TO RESIST WIND PRESSURES™ ™*

MINIMUM NAIL "':;‘:;:" :L"'::‘“‘i': "'ﬁ"\'ﬂ‘" PANEL NAIL SPACING mm‘:&: "’:"‘:ﬁm
STRUCTURAL PANEL STUD

» Where wood structural » Wood structural panel size ey || EAMcL s | mcKEss | RSPAchne oot | el ':M“m:mm":
panel sheathing is used sheathing, connections 240 o 0 3 T o s 10

as the exposed finish on and framing spacing 6d common - = %0 TT 0
the outside of exterior shall be in accordance eI 2406 u 1 N = w | e | 1%
walls, it shall have an with Table 2304.6.1 for I°y 170 140 135
exterior exposure the applicable basic p—— . e , 1 N = W | 1 | 1=
durability classification. wind speed and (25" x0.131%) ' » X vy W | 15 | 1o
Where wood structural exposure category G 140 115 110

where used in enclosed
buildings with a mean
roof height not greater

panel sheathing is used
elsewhere, but not as
the exposed finish, it
shall be of a type than 30 feet and a
manufactured with topographic factor (Kz t)
exterior glue (Exposure 1 of 1.0.

or Exterior).
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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.

For $i: 1 inch =254 mm, 1 mile per hour = 0,447 m/s.

a. Panel strength axis shall be parallel or perpendicular to supports. Three-ply plywood sheathing with

strength axis perpendicular to SUpPORS.

ed more than 16 inch shall be applied with panel

b, The table is based on wind pre

and

in Secticn 30.4 of ASCE 7. Lateral roquirernents shall be in accordance

wilth Section 2305 or 2308,

€. Wood structural panels with span ratings of wall-16 or wall-24 shall be permitted as an alternative to panels with 2 24/0 span rating. Plywood siding rated 16 on center or 24

on center shall be

inches on center,

Wall-16 and 3 spaced not more than 16

d. Where the specific gravity of the wood species used for wall framing is greater than or equal to 0,25 butless than 0.42 in accordance with AWC NDS, nail spacing in the field of
ied by 0.6T. he specific gravity of i 7 Is less than 0.3, i "

the panel shal !
accordance with AWC NDS.
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2304.8.2
Structural roof sheathing

» Structuralroof sheathing shall

be designedin 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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TABLE 2304.8(3)—ALLOWABLE SPANS AND LOADS FOR WOOD STRUCTURAL PANEL SHEATHING AND
SINGLE-FLOOR GRADES CONTINUOUS OVER TWO OR MORE SPANS WITH STRENGTH AXIS PERPENDICULAR TO SUPPORTS®

SHEATHING GRADES ROOF* FLOOR®
P'a::‘l';:: :atln[ Plnell thickness ::;:mm o tl’:;::u s onf) Maximum span
pan {inches) eviisiore ||| este i Total load Live load (inches)
16/0 H 16 16 40 30 []
20/0 20 20 40 30 0
24/0 24 20 40 30 )
24/16 24 24 50 40 16
32/16 32 28 40 30 16°
4020 40 2 40 30 208
a8/24 a8 3 45 35 24
5432 Tl 54 40 45 35 2
60/32 ey 60 48 45 s 2
SINGLE FLOOR GRADES ROOF* FLOOR®
. Panel thickness Mapheim soai ek sl Maximum span
Panel span rating {inches) v:r::'!l- Wil::‘:i.: ::;e Torsiiond I limh“’,’
160 24 24 50 40 16¢
0. 32 7] 40 0 202"
24oc, 48 36 35 25 24
R2oc i a8 a0 50 a0 2
4go.c. Y/ 1Y, 60 48 50 40 48

For S&:1inch = 25.4 mm, 1 pound per square foot = 0.0479 kN/m’-

3. Applies to panels 24 inches or wider,

b. limitations ,,, o et y.

¢. Panel edy shall bo supported with ) 1,
celiular of lightwaight concrete is placed over the sublioor, or finish floor i /s od stri ion of '/ of span i
quare k P i ds per square oot

d g e
©. Tongue-and-groove edjes, panl e clips [one midway botwaen each support, except two oqually $paced botween supports 48 inches on center), lumber blocking of
other, Only humber .
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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 - 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.
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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-freated
wood.
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2304.12.1.4
Sleepers and sills

2304.12.1.3
Exterior walls below grade

» Wood framing members » Sleepers andsillson a

and furring strips in direct
contact with the interior
of exterior masonry or
concrete walls below
grade shall be of
naturally durable or
preservative-tfreated
wood.

concrete or masonry
slab that is in direct
contact with earth shall
be of naturally durable
or preservative-treated
wood.

93 94
» Clearance between > Woog:f{ Uéed iSn fht"a locations

wood siding and earth specined in weciions
on the ex’regrior ofa 2304.12.2.1 through

- 2304.12.2.8 shall be naturally
building shall be noft less durable wood or
than 6 inches or less than preservative-treated wood in
2 inches vertical from accordance with AWPA U1,
concrete steps, porch » Preservative-treated wood
slabs, patio slabs and used in interior locations shall
similar horizontal surfaces be protected with two coats
exposed to the weather of urethane, s_hﬁllacl, latex

fyen epoxy or varnish unless
excep’[ where siding, waterborne preservatives are
SheO.Thlng and wall used. Prior to application of
framing are of naturally the protective finish, the
durable or preservative- wood shall be driedin
treated wood. accordance with the
manufacturer's
recommendations.
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2304.12.2.1
Girder ends

2304.12.2.2
Posts or columns

» Posts or columns supporting » Exception: Posts or columns
permanent structures and that meet all of the following:

» The ends of wood

girders entering exterior
masonry or concrete
walls shall be provided
with a Y.-inch airspace
on top, sides and end,
unless naturally durable
or preservative-treated
wood is used.

supported by a concrete or
masonry slab or footing that is
in direct contact with the
earth shall be of naturally
durable or preservative-

1. Are not exposed fo the
weather, or are protected
by aroof, eave, overhang,
or other covering if
exposed to the weather.

treated wood.

» 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 2304.12.2.4 - Supporting members
for permanent appurtenances for permeable floors and roofs
» Naturally durable or » Exception: Sawn lumberin » Wood structural members

preservative-treated wood buildings located in a that support moisture-

shall be utilized for those geographical region where permeabile floors or roofs that

portions of wood members experience has are exposed to the weather,

that form the structural demonstrated that climatic such as concrete or masonry

supports of buildings, conditions preclude the need slabs, shall be of naturally

balconies, porches or similar to use durable materials durable or preservative-

permanent building where the structure is treated wood unless

appurtenances where such exposed to the weather. separated from such floors or

members are exposed to the roofs by an impervious

weather without adequate moisture barrier.

protection from a roof, eave, . . .

overhang or other covering » Theimpervious moisture

to prevent moisture or water barrier system protecting the

accumulation on the surface structure supporting floors

or at joints between shall provide positive

members. 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.

2024 IBC Prescriptive Structural Review
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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
freated 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 submergedin
fresh water.

SEVERE [EEeITE CONTACT GENERAL USE
x8x

WEATHER mm&m 8 'gﬁﬁ
APAUS
. IV,

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 orin
direct contact with the
earth shall be of
preservative-treated
wood.
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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
tfownhouses 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.

2308.2.1

Stories

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

TABLE 2308.2.1—ALLOWABLE STORY HEIGHT

SEISMIC DESIGN CATEGORY ALLOWABLE STORY ABOVE GRADE PLANE

Aand B Three stories

C Two stories

Dand E* One story

For 5.1 inch = 25.4 mm.

a. For the purposes of this section, for buildi ed to Seismic Design Cotegory D or E, cripph shall bea op are
and do not exceed 14 inches in height
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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.

2308.2.3

Allowable loads

» Loadsshall bein accordance » Exceptions:
with Chapter 16 and shall not

exceed the following: 1. Subject to the limitations of

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

» 1. Average dead loads shall
not exceed 15 psf for

» 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. liveloadsshallnot exceed
40 psf for floors.

» Exception: Live loads for
concrete slab-on-ground
floors in Risk Categories |
and Il 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 fornado
loads is required, tornado
loads on the main windforce-
resisting system and alll
components and cladding
shall not exceed the
corresponding wind loads on
these same elements.

2024 IBC Prescriptive Structural Review

2308.2.4
Basic wind speed

» Vshall not exceed 130

miles per hour (3-second
- z - gust).

» Exceptions:

» 1.Vshallnot exceed 140
mph (3-second gust) for
buildings in Exposure
Category B that are not
locatedin 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
frusses shall not span
more than 40 feet
between points of
vertical support.

» Aridge board in
accordance with
Section 2308.11 or
2308.11.3.1 shall not be
considered a vertical
support.
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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 orsills shaill
be bolted or anchored to the
foundation with not less than
e-inch-diameter steel bolts or
approved anchors spaced to
provide equivalent
anchorage as the steel bolts.

» Boltsshallbe 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.

2308.7.1
Foundation plates or sills

» Boltsshall be spaced not
more than é 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

» Boltsinssill plates of braced
wallllinesin 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.
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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 s-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.

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 1%
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.
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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 3inches by 3 inches
in size.

» The holein 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 1%
inches, provided that a
standard cut washer is
placed between the
plate washer and the
nut.

2308.8
Floor framing

118
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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.

» Ofther 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 2308.8.1.1
Girders Allowable girder spans

» Where a girder is spliced » The allowable spans of

over a support, an | —o girders that are
adequate fie shall be fabricated of dimension
provided. T lumber shall not exceed

the values set forth in
N Table 2308.8.1.1(1) or
A i 2308.8.1.1(2).

L. sl e Span2

» The ends of beams or
girders supported on
masonry or concrete
shall not have less than 3
inches of bearing.

Plootamiag ength =
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TABLE 2308.5.1.1(2)—HEADER AND GIRDER SPANS"* FOR INTERIOR BEARING WALLS.
(Maximum spans for Douglas firlarch, hem- i d pine-fir and requl of jack studs)
BUILDING WIDTH' (feet)
HEADERS AND
GIRDERS SUPPORTING i iz at L
Span’ 3 Span* W Span’ 3
TABLE 2308.8.1.1(1)—HEADER AND GIRDER SPANS® FOR EXTERIOR BEARING WALLS T r 3 220 i 4 T
(Maximum spans for Douglas fir-larch, hem-fir, Southern pine and spruce-pine-fir and required number of jack studs) T — o T : 3 :
ALLOWABLE STRESS DESIGN GROUND SNOW LOAD, 5, (ps)® FETT] i n oy N e 3
r——— 30 | 50 | 0 22710 52 1 66 2 53 7
HEADERS SIZE Building width' (feet) FELEE] 5 T =3 7 = 7
SUPPORTING 12 2 3% T 2 3% m 2 3% One floor anly 3278 (D 0 510 T 57 T
Span' | NJ' | Span’ | NJ* | span’ | N7 | Span' | NJ* | Span’ | NJ* | Span’ | NJ* | Span’ | NJ* | Span’ | N3 | Span' | NJ* 32=10 s 1 s 1 &7 2
T26 | &0 | | =1 | 2 | 27 | 2| o5 | 1| 28 | 2| 22 | 2] %0 | 2z |22 2| 20 ] ¢ Faxis ) 1 ko 4 L] L
T T
Toen | 51 | 2 | 3u | 2| 38 | 2| o¢ | 2] 3% | 2 20| 2 [w ]| 2] 02| 26] ¢ ) nz = Z 5 £, =
A1=10 133 1 & 1 T8 1
1210 | 60 | 2 | 48 | 2 |30 | 2 | 52 | 2 | 40 | 2 | 3% | 3 | 47 | 2 | 36 | 3 | 30 | 3
2017 = 3 o T 50 7
T2tz | 71 | 2 | 55 | 2 | &7 | 2 | 6t | 2| 48 | 2 || ® | 55 | 2 | *2 | ¢ | ¢ | ®
2274 27 1 i1 [ 7 [
1| 4 7 7 ) X
22 o |t | 31 | 1] 2 HEEERE HEEEEREE E HERE ETTS Ty T Y T = <
2276 | 60 | 1 | &7 | 1 [ 310 | 1 | 51 | 1 | 3u | 1 | 38 | 2 | 46 | 1 | 36 | 2 |eu | 2 T = = o= 5 = =
228 | 77 | L | 59 | 1 [ 410 ] 2 | 65 | 1 | 50 | 2 | 42 | 2 | 58 | 1 | #5 [ 2 | 3% | 2 T Sii 3 o 3 5 3
Roofandceiling [ 22=10] 80 | 1 | 610 | 2 | 5% | 2 | 78 | 2 | su | 2 | 10 | 2 | €5 | 2 | 53 | 2 | %5 | 2 T =N 2 =2 3 o) 3
22712 107 | 2 | 81 | 2 | 610 | 2 | 90 | 2 | 61 | 2 [ S50 | 2 | 80 | 2 | 62 | 2 | 52 | 3 Two oors TIE =) 3 o 7 F%T) 7
3258 | 65 | L | 73 | 1 | 61 | L | 81 | 1 | 63 | L | 53 | 2 | 72 | 1 | 56 | 2| &6 | 2 32710 5 1 56 2 3 2
Faew| 113 | 3 | 87 | 1 | 75 | 2] o7 | 2] 7% | 2| 2] 2] €6 ] Qz]¢56]2 T 58 ] &5 2 54 B
32712 132 | 1 | 101 | 2 | 86 | 2 | 113 | 2 | 68 | 2 | 14 | 2 |00 | 2 | 79 | 2 | 66 | 2 2 72 1 = [ 3 2
%2a6 |01 | 1 | B4 | 1 | 70 | 1| 9% | 1| 72 | L |60 | L | &3 |1 |es 1] ez 2710 56 ] X 7 53 2
42700 1200 | L | 901 | 1 | 84 | L | ae1 | 1 | &6 | L | 2 | 2 [ 910 | 1 | 7 [ 2| &= | 2 42012 101 1 15 2 62 2
- For S5 1 inch ¥ 254 e, 1100t 048 e
4271z | 153 | L | 118 | 1 |10 | 2 | 130 | 1 | 100 | 2 | &5 | z |17 | 1 Jeu |z | 16 | z bt ey
b spans L b
a
g 0ane staCheS 1o the ot HSgh BN MU 30 13 e heaer
. e o
eramgle, . 218,002 # 13 izes shall be i by 0,700 the header o girder shal
be devgned
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2308 ¢ 8 * 2 ¢ .l TABLE 2308.8.2.1(2)—FLOOR JOIST SPANS FOR COMMON LUMBER SPECIES.
. . (Residential living areas, live load = 40 psf, L/A = 360)
Floor JOIS'I' Span DEAD LOAD = 10 psf I DEAD LOAD = 20 psf
s::nl:f:s . 2x6 | 2x8 [ 2x10 | 2x12 | 2x6 [ 2x8 [ 2x10 [ 2x12
(inches) Maximum floor joist spans

» Spans for floor joists shall (ft-in) | (f-in) [ (ft.-in) | (ft.-in) | (F.-in) | (ft.-in) | (ft.-in) | (ft.-in.)
. . Douglas Fir-Larch 55 98 12-10 164 1910 98 1210 164 192

be in accordance with Douglas Fir-Larch 1 94 124 150 175 810 113 138 15-11
Table 2308.8.2.1(1), Table Douglas Fir-Larch [H] 91 116 14-1 163 83 10-6 12-10 14-10
2308.8.2.1(2) or the AWC % Douglas Fir-Larch (5] 610 88 10-7 124 63 711 58 113
STJR. Hem-Fir S5 92 121 155 189 52 121 155 185
Hem-Fir W1 9.0 1110 148 170 38 1011 13-4 156

Hem.Fir a2 87 113 1310 161 82 104 128 148

102 Hem-Fir 3 6-10 8-8 10-7 124 63 711 98 113

Southern Pine S 96 127 160 196 96 127 16-0 196

Southern Pine [ 9.2 121 148 175 9.0 115 135 15-11

Southern Pine #2 86 10-10 12-10 15-1 79 9-10 11-8 139

Southern Pine 5 65 82 510 118 511 75 50 108

Spruce-Pine-Fir ss 90 11-10 15-1 18-4 90 11-10 15-1 179

Spruce-Pine-Fir W 89 116 141 163 83 106 12-10 1410

Spruce Pine Fir w2 89 116 141 163 83 106 1210 1410

Spruce.Pine-Fir w3 610 88 107 124 63 711 ) 113

125 126

American Wood Councll 2308.8.2.2
Span Calculator Bearing

& SPAN CALCULATOR

» The ends of each joist
shall have not less than

® = Syon gt | ]
] 1% inches of bearing on
o . wood or metal, or not
Ceiling Joists Rafters (Snow Load) Rafters (Roof Live-Load) less than 3inches on
octecontine masonry, except where
@ U180 240 U360 U480 L600 U720 .
e supported on a 1-inch

® i2in [ em | 92n ain . ) .
———— = ! by 4-inch ribbon strip
ol ° @ » ® » 0 and nailed to the

° s ’ d » adjoining stud.

s

@ . NO
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2308.8.4

Framing around openings

» Trimmer and header joists

shall be doubled, or of FIRST HEADER
lumber of equivalent cross SEQOND HEADER

section, where the span NEADER SPAS

of the header exceeds 4 ORI

feet.

FIRST TRIMMER JOIST

» The ends of header joists

more than é feet (in
Ien?’rh shall be supported
by framing anchors or joist
hangers unless bearing on ol
a beam, partition or walll. e

» Tail joists over 12 feetin

SECOND TRIMMWER JOIST REQUIRED FOR
HEADER SPANS MORE THAN 4 FT

length shall be supported — —

at the header by framing >

anchors or on Ied%er strips i ~8

not less than 2 inches by 2

inches. 2021 Commentary
Figure 2308.4.4

2308.8.4.1 - Openings in floor

diaphragms in Seismic Design
Categories B, C, Dand E

» Openings in horizontal
diaphragms in Seismic
Design Categories B, C,
D and Ewith 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).

Oasenson o CPENIG

Figure 2308.8.4.1(1)
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2308.8.4.1 - Openings in floor

diaphragms in Seismic Design
Categories B, C, Dand E

» Metalties shall be not less
than 0.058 inch (16
galvanized gage)] in
thickness by 1'% inchesin
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 shallbe 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, Dand E

» Openingsin floor diaphragmsin Seismic Design Categories D and E shall not
have any dimension exceeding 50 percent of the distance between braced
wallllines 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 iregular opening affects the performance of
the conventional framing system.

MORE THAN 622
1S IRREGULAR
MORE THANBIR - 1
15 IRREGULAR - . .
&
2
PLAN VIEW PLAN VIEW

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 memibers on either side
of the offset cannot be Iopﬁed or tied together in an approved
manner in accordance with Figure 2308.8.4.2 unless the portion of
the structure containing the iregular offset is designed in
accordance with accepted engineering practice.

» Exception: Framing supported directly by foundations need not be
lapped or tied directly fogether.

FLOOR JOISTS.

CANNOT BE
TIED DIRECTLY
TOGETHER

o T
Ll bt

SECTION VIEW SECTION VIEW

Figure 2308.8.4.2

2308.8.5 - Joists supporting
bearing partitions

» Bearing partitions
P parallel to joists shall be
4 supported on beams,
girders, doubled joists,

[ patsion
7~ ek ocing 0 167 (4075)
o

<V

J —— walls or other bearing
J— Bty partitions.
e e » Bearing parﬁﬂons. )
S B, <l perpendicular fo joists
~ =T o shall not be offset from

- 222ledgems

supporting girders, walls
or partitions more than
the joist depth unless
such joists are of
sufficient size to carry the
additional load.

Worbearing Postition Porelel 1 Joists — o Parfiios Below
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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.

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.

» Aline 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

#15, EXTERIOR CANTILEVER WALLFLOOR

» 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.

2024 IBC Prescriptive Structural Review
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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.

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
aregistered design
professional.
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Frea Jodit

A Woyohacue

TJI" 110, TJI* 210, TJI 230,
TJI* 360, TJI' 560 AND
TJI" 560D JOISTS

Featuring Trus Joist® TJI* Jolsts for
Floor and Roof Applications

+ Uniform and Predictabie

* Ugntwesge for Fast
instataion

+ Resource Emciont

+ Resists Bowing, Tisting,
‘a0d Stiniing

« Signicanty Reduces
Catibacks.

« Avaiadle in Long Lengihs

+ Uimbted Product Wamanty
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FORTEWEB 2308.9
Aot dbod il Wall construction

» Whether you're sizing joists, beams, posts or studs, Forte software » Walls of conventional
performs load calculations and identifies solutions for the conditions light-frame construction
and geometry you provide. Size for a specific spacing, member shall be in accordance
depth or just the best economical fit. Available online for free. with this section.

% ﬁ'l FORTEWEB Are TJI* Joists safe to walk on?

Review TH1* Joist Sale Installation to know. oo |

+ L] b x sbSemops  JobSummay  Windlsaang  Sesmc Loadng
I“:n 1649 Shoreview Plowy
V5T Level
|
|  Foor ot - 15 Pl [ER E— D) e - =
| Mamaer Name Resurts (Max UL %) Curment souon
] Fior. Drop Beam
} v Livel 3 Membes)

= Fior sost Flocr- Jois - 151 Fioor Passed (B8% W) 1 piece(s) 2 x 12 HF No2 @ 17" OC

https://www.weyerhaeuser.com/woodproducts/software-learning
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2308.9.1
Stud size, height and spacing

TABLE 2308.9.1—SIZE, HEIGHT AND SPACING OF WOOD STUDS®
] BEARING WALLS NONBEARING WALLS
» The size, height and spacing o = = - =
studs shall be in accordance sTypsge | s [Sopeortug oct] | supporting oaeiont; e Sort I sty .
with Table 2308.9.1. (inches) ';t":a‘l:‘l:"“";"_ BHCSHEIE oY and ceiing. ToOt and cexing ';';:m‘aw ;::;“!)
» Studs shall be continuous from a (feet) St (| (feet)
support at the sole plate to a 253 = = = = 0 6
support at the fop plate fo resist
loads perpendicular to the wall. 2x4 10 u 16 = 4 L
» The support shall be a 3d 0 “ # e b u
foundation or floor, ceiling or 2x5 10 2 24 - 16 24
roof diaphragm or shall be "
designed in accordance with 28 1 4 i 16 2 s
accepted engineering ForSt Linchs 254, leviujmm
practice. & Listed hei flateral Bl plane of the walL & i d where Jusified by
m:nalw;
» Exception: Jack studs, timmer b. sn:unmemdmmmnrwm
studs and cripple studs at i be spaced more than or than a roof and ceiling, or exceed 8 feet in height for exterior walls and lood-bearing
openings in walls that comply mﬂﬁwlofmﬂnl!ntwmrwnlud#ean»gwllls
with Tob\e 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.Ininterior nonbearing
walls and partitions, studs
are permitted to be set
with the long dimension
parallel to the walll.

» 2. Af 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.

2308.9.3.1
Bottom plate or sill

» Studs shall have full
bearing on a plate orsill.
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.
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2308.9.3.2
Top plates

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

» End jointsin 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.

2308.9.3.2
Top plates

» Exception:

» Asingle fo| Plcﬂe is permitted, provided that the plate is
adequately tied at corners and intersecting walls by not less
than the equivalent of 3-inch by é-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 af 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
frusses shall bear within 5
inches of the studs
beneath or a third plate
shall be installed.

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.

» Ininterior 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.
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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 ot}joints
by solid blocking noft 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.

2308.9.5.1 - Openings in
exterior bearing walls

» Headersshall be provided "
over each opening in exterior :
bearing walls.

» The size and spansin Table
2308.8.1.1(1) are permitted to
be used for one- and two- e
family dwellings. P =

L

» Headers for other buildings
shall be designedin
accordance with Section
2302.1, Item 1 or 2.

» Headers of two or more

Pieces olf nogninaleind:j 2302.1

raming lumber set on edge 1. Allowable stress design in
éhcoélobrgapr;acrren\li/fi?ﬁ T'Qb,e accordance with Sections 2304, 2305
TQSOS%I (1) and Qailed th and 2306.

ogether in accordance wi i i
Table 2304.10.2 of of soid 2 Load and remsfgnce chfor design
lumber of equivalent size. 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.

CRIPPLE

Z
PLATE TO HEADER
CONNECTION IN
ACCORDANCE WITH
7

SECTION 2308.95.1

- JACK STUD

TOP PLATE

PLATE TO HEADER
CONNECTION IN
ACCORDANCE WITH
SECTION 23089.5.1

JACK STUD
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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 alintel or
header shall have a
bearing length of not
less than 12 inches for
the full width of the lintel.
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2308.9.5.2 Openings in

154

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.

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 alintel or
header shall have a
bearing length of not
less than 1% 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.

2308.9.9 Exterior wall

sheathing

» Except where stucco construction that complies with Section 2510
is installed, the outside of exterior walls, including ?obles, 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.

TABLE 2308.9.9—MINIMUM THICKNESS OF WALL SHEATHING

SHEATHING TYPE MINIMUM THICKNESS MAXIMUM WALL STUD SPACING
Diagonai wood boards 7y inch 28 nches on conter
Swuctural Tberboard Toinch T6 Inches on conter
- n sccordance with
Woad structurat panel Tables 2308.10.3(2) and 2308.10.3(3)

In accordance with

M-S “Exterior Glue™ and M-2 “Exterior Glue” particieboard Section 2306.3 and Table 2308.10.3(4)

Gypsum sheathing 1;inch 16 inches.on center
Reinforced cement mortar Tinch 24 Inches on center
Hardboard panel siding In accordance with Table 2308.10.3{5)

For 5t 11nch » 254 me
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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 walllines
shall be designated as
straight lines through the
building planin both the
longitudinal and transverse
direction and placed in
accordance with Table
2308.10.1 and Figure
2308.10.1.

» Braced wallline spacing shall
not exceed the distance
specified in Table 2308.10.1.

» Instructures assigned to
Seismic Design Category D or
E, braced wall lines shall B " o
intersect perpendicularly to X
each other. Figure 2308.10.1
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TABLE 2908.10,1
BRACED PANEL LOCATION, AN
jrrey SPACING (0.€.) AND MINIMUM PERCENTAGE () DISTANCE OF
susuic BRACEOWALL
Sesew | stomveowomon | seacmeor Bracing method e
3 | smaceo
caTEGORY TACH IO OF
WAL Lngs ¥, oS, pCP,
us ows, wsp g sRACEOWALL
| o | Gochendond | Eacnendand Each emdand -
Dl] L 215000 2500 3 e
— - 5 Tachendand | Eachendand Each ondand P,
I_IE[ o | e prorhn e e
. Eachendand Each endand
Y w 2800 22500 we
B ; Eachend and Each endand
| 350 > B Dpcs el e e
3
Eachend and Each endand
22500 4250°0«
B e =3 (mnimum 5% of it
wleog®
5,050 Lach end
22600
! 2% ol
Danat B o w v
wadiength) i iengih
Vo T o Tt B
10 <t Pt
B 50 om0 10 K A SSAG0R 1 rR
© for o G
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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
walll 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 panelsin 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.

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.
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TABLE 1303 10,901

METHODS,
MATCRIAL MMM THICKNESS FIGURE o
a0 ool g

v plor o7 900
1° #4" wood o approved tom plates
matal straps attached ot

Matatatrap, imtated n scor

us
Letin bracing 45" to 60" angies 1o shuc
atmasimum ol 16" 0 ¢

dance with marutacturers | - dance with manuacturer's
recommendations

owe "IN (1" nominal « 6
Dragonsl wood miremom wickih 1o studs Tabio 214103 Persiud
bowds 3t i of 24" .

wsp 7,0 aecordance win

Waod structurst Tanie 2308.10.30) or Table 2304102  ndges 12° feid
panel a1

s 7,740 accordance with

Struetural haer Table 2304.10.210 studs Table 2344102 ¥ eciges 6" eld
bosnd sheatieng 3

ection 15063 1ot tenar
and iog: 0 | For llbeaced wall panetloca
s

@ Y e, tessthan 7" .. soag panel

Gypsumbosrd & wie'to stk ot ma fnc

[Double sided) i 524" 0. bottom plates) and 1* .. In
the

P Jor ey in ccordance

Particiebosa WL THA INRIONG W ¥ edges 6° et

a1 marimum of 16
oo st i of I

e 2510 o st at
Portandcomeey | 0 B10 tostt

& oc.onallhaming
members
plaster

mamam of 16" 0.

Hardbaand panel Table 23410  adges ¥ held
wding

Figure 2008.105.1 3nd

Anw
Arerae braced p reber=ery ey Figure 2008.10.5.1

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
Ien%th where applied to one side

f the studs or 48 inches in length
where applied to both sides.
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2308.10.4 - Braced wall
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panel construction

» Vertical joints of panel sheathing
shall occur over studs and
adjacent panel joinfs 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.

> Wherecjoms are perpendicular fo
braced wall lines above, blocking
shall be provided under and in line
with the braced wall panels.
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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 (a 8pplled fo
one face) or 48-inch
section (applied to both
faces) or portion thereof
re%uwed by Table

308.10.1 is permitted to
be replaced by one
panel constructed in
accordance with Method
ABW or PFH.

2308.10.5.1 - Alternate
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braced wall (ABW)

EDGES SHALL MEET OVER AND BE FASTENED TO

COMMON FRAMING

2-8"MINPANEL __roR PANEL SPLICE (IF NEEDED) ADJOINING PANEL
LENGTH /

L
1 |
MIN. %" THICK WOOD
il s e e AT
2 |SHEATHING ON ONE FACE C.
8 AT PANEL EDGES FOR THE FIRST OF 2 STORIES
% | MIN. 2x4 FRAMING. MIN, DOUBL
£ |STUDS REQUIRED
& T T ANCHOR BOLTS PER SECTION 2308.10.5.1
2| REQUIRED
MINIMUM REINFORCING OF FOUNDATION, ONE
HOLD-DOWN PER SECTION #4 BAR TOP AND BOTTOM OF FOOTING.
2308.10.5.1 REINFORCING SHALL BE LAPPED 15 INCHES MIN.
]|
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2308.10.5.2 - Portal frame
with hold-downs (PFH)

»* EXTENT OF HEADER
DOUBLE PORTAL FRAME (TWO BRAGED WALL PANELS)
EXTENT GF HEADER

Y
SINGLE PORTAL FRAME (ONE BRACED WALL PANEL) q

1}
MIN, 3'x11.25" NET HEADER /-
w4
g 1018 TYPICAL PORTAL FRAME
CONSTRUCTION

MIN. 1000 LB TIE-DOWN
VICE

\~muo Ib STRAP OPPOSITE SHEATHING

FASTEN TOP PLATE TO HEADER WITH TWO

FOR PANEL SPLICE (F
ROWS OF 16 SINKER NAILS AT 3" 0.C. TYP oL SnLicel

NEEDEDl PANELECGES
E BLY

FASTEN SHEATHING TO HEADER WITH 8d COMMON|

ORGALVANIZED BOX NAILS IN 3 GRID PATTERN AS
3.0, INALL FRAMING (STUDS.

BLOCKING AND SILLS) Tvi

~MIN. WIDTH = 16" FOR DNE STORY STRUCTURES

MIN. WIDTH = 24° FOR USE IN FIRST OF TWO STOR

STRUCTURES

MAX. HEIGHT = 10"-0°

| MIN. 2x4 FRAMING
%" MIN. THICKNESS WOOD STRUCTURAL PANEL
SHEATHING | a~—MIN. DOUBLE 2x4 POST
MIN. 3500 LB TIE-DOWN DEVICE (EMBEDDED INTO
CONCRETE AND NAILED INTO FRAMING IN
ACCORDANGE WITH MANUFACTURER'S
RECOMMENDATIONS)

SEE SECTION 2208, msz1

WITH (3) 164 SINKERS

MIN. 1000 LB TIE-DOWN
#" BEVICE

168




2308.10.6.1 - Cripple wall bracing in
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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.
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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.

2308.10.8.1

170

Foundation requirements

» Braced walllines shall be
supported by continuous
foundations.

» Exception: For structures
with a maximum plan
dimension not more
than 50 feet,
confinuous foundations
are required at exterior
walls only.
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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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and E

» Instructures assigned to
Seismic Design Categories D
or E, floor and roof
diaphragms shall be laterally
supported by braced wall
lines on alledges and
connectedin 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 tfo 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.

2308.10.8.2 - Floor and roof diaphragm
support in Seismic Design Categories D

—BRACEDWALL LINES

PLAN VIEW

THERE 15 NO BRACED WALL LINE
SUPPORTING THES EDGE OF ROOF

- BRACED Wdd L

Pyp—

2308.10.8.3 - Stepped footings in
Seismic Design Categories B, C, D and E

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

» 1. Where the bottom of

s the footing is stepped and
o the lowest floor framing
rests directly on asill
bolted to the footings, the
sill shall be anchored as
required in Section 2308.7.
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- FOOTNG SECTON'A

Figure 2308.10.8.3

2308.10.8.3 - Stepped footings in
Seismic Design Categories B, C, D and E

» 2. Where the lowest floor framing
rests directly on asill 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 fies, one
on each side of the sill and plate.

» The metdal ties shall be not less
than 0.058 inch (16 galvanized
gage)] by 1%z 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 fie shall have a yield
stress not less than 33,000 pounds
per square inch (psi).

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 desighed
as beams.

2308.11.1
Ceiling joist spans

» Spans for ceiling joists @

shall be in accordance
with Table 2308.11.1(1)
or2308.11.1(2).

» For other grades and
species, and other

loading conditions, refer ﬁ;’gﬁﬁ:ﬁm
to the AWC STJR. e
P8 2048 Bures
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TABLE 2308.11.1(1)—CEILING JOIST SPANS FOR COMMON LUMBER SPECIES
(Uninhabitable attics without storage, live load = 10 psf, L/A = 240)—continued
DEAD LOAD = 5 psf
x4 2x6 2x8 2%10
:EILI"G‘:':’::I'S'PA:ING SEECIES AN SoA I Maximum uil!ng joist spans. I

(ft.=in.) (ft.-in.) (ft.-in.) (ft. - in.)

Douglas Fir-Larch ss 11-11 189 248 Note a

Douglas Fir-Larch ¥l 116 18-1 23-10 Note a

Douglas Fir-Larch #2 113 178 230 Note a

Douglas Fir-Larch #3 95 139 17-5 21-3

Hem-Fir ss 113 178 23-4 Note a

Hem-Fir #1 11-0 17-4 22-10 Note a

Hem-Fir " 10-6 166 219 Note a

Hem-Fir #3 85 139 175 213

* Southern Pine 55 119 18-5 24-3 Note a
Southern Pine 61 113 17-8 234 Note a

Southern Pine L7} 10-9 16-11 217 257

Southern Pine #3 &9 12-11 16-3 199

Spruce-Pine-Fir 558 110 174 2210 Note a

Spruce-Pine-Fir [ 109 16-11 22-4 Notea

Spruce-Pine-Fir #2 10-9 16-11 2244 Note a

Spruce-Pine-Fir #3 95 139 175 213

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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TABLE 2308,11,2(4)—RAFTER SPANS FOR COMMON LUMBER SPECIES
(Allowable stress design ground snow load, p,,,., = 50 psf, ceiling not attached to rafters, L/A = 180)—continued
DEAD LOAD = 10 psf DEAD LOAD =20 psf
s?:;fl:ﬂs speciesanp | 24 [ 2x6 [ 2x8 [ ax10 [ 2x12 | 2xa [ 2x6 [ 2xs [ ax10 [ 2x12
(inches) | SRADE “pans
{ft.-in) | (fe-in.) | (Fe-in.) | (F.-in) | (Fe.-in) | (Fto-in.) | (fe.-in) | (F-in) | (ft.-in.) | (ft.-in.)
Southem | g5 | 71 12 148 183 a7 71 112 w2z | wn | wo
ine
southern | 1 [ 66 9g 123 144 171 60 90 114 13-4 159
ine
Southern
sy n| s7 84 107 126 149 52 79 99 17 138
Southern | 43 | 43 64 80 98 115 40 510 4 811 107
19.2— Pine
continued [Spryce- o
s | ss] e 106 135 165 19-1 68 910 125 153 178
Spruce- T 4 ¥ % & . 10- ¥
pine.rir | *] &1 &11 13 139 1511 57 83 05 129 149
Spruce- 1
pinefic | 2| &1 811 13 139 | 151 57 83 105 129 149
Spuce | g3 | 49 69 86 105 121 43 63 711 91 112
Pine-Fir

‘Check sources for availability of tumber in lengths greater than 20 feet.

For Si: 1inch =25 4 mm, 1 foot = 304.6 mim, 1 pound per square foot = 0.0479 kPa.

a f space of that s U th 5t d ' hre the
bearing walls, such as rafter ties, is provided at that location. Where ceiling joists of rafter ties are located higher in the attic w.m,n: rafter spans shall be multiplied by the
adjustment factors in Table 2308.11.2(7).

b. Span exceeds 26 feet in length.

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).

TABLE 2308.11.2(7)~RAFTER SPAN ADJUSTMENT FACTOR
HAH,* RAFTER SPAN ADJUSTMENT FACTOR
13 0.67
14 0.76
15 0.83
16 0.90
175 or less 1.00
o ™ s egh 8
5upport walls.
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2308.11.3 - Celling joist
and rafter framing

» Raftersshall be framed
directly opposite each
other at the ridge.

» There shall be aridge
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.

2308.11.3.1 - Ceiling joist
and raffer connections

» Ceilingjoists 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.

Ceilingjoists 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.

» Ceilingjoists shallhave a
bearing surface of not less
than 1'% inches on the top
plate at each end.
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2308.11.3.1 - Celling joist
and rafter connections

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

» The connections shall bein
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 fop 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
cenfer.

2308.11.3.1 - Ceiling joist
and raffer 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
N connections shall be of
AN sufficient size and number
i N to prevent splitting from
l . nailing.

CogN » Roof framing member

) connection to braced
wall lines shall be in
accordance with Section
2308.10.7.2.
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TABLE 2308.11.3.1—RAFTER TIE CONNECTIONS'
ALLOWABLE STRESS DESIGN GROUND SNOW LOAD, p,.,..,
LIVE LOAD ONLY* (pounds per square foot)
e TIE 30 pounds per square foot | 50 pounds per square foot
SLOPE SEACING Roof (feet)
(inches) 007 span e
12 24 36 12 | 2 | 3 | 12 | 24 | 36
Required number of 16d common (3'/," x 0.162") nails per connection® %"
12 3 5 8 3 6 9 5 9 13
16 4 7 10 4 ] 12 3 12 17
19.2 4 8 12 5 10 14 7 14 21
312
24 5 10 15 3 12 18 9 17 26
32 7 13 20 8 16 24 12 23 34
48 10 20 29 12 24 35 17 3 51
12 3 4 6 3 5 7 4 7 10
16 3 5 8 3 6 9 5 9 13
19.2 3 6 9 4 7 11 3 11 16
412
24 4 ] 1 5 9 13 7 13 19
32 5 10 15 6 12 18 9 17 26
48 8 15 22 9 18 26 13 26 38
12 3 3 5 3 4 6 3 6 8
16 3 4 6 3 5 7 4 7 11
5:12
19.2 3 5 7 3 6 9 5 9 13
24 3 1) 9 4 T 11 6 11 16

Table 2308.11.3.1
Footnotes

» a. 10d common nails shall be ﬁermit’red 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 rafteris provided by
vertical struts or purlins to a load-bearing walll, 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 fo
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

TABLE 2308.11.3.1(1)—HEEL JOINT CONNECTION ADJUSTMENT FACTORS

» f. For allowable stress design snow loads less than 30 "":; ”““""’""""‘"":’:"”""“""““""
pounds per square foot, the required number of nails & T
Is permitted to be reduced by multiplying by the — =
ratio of actual snow load plus 10 divided by 40, but 1:6 =
not less than the number required for no snow load. T T

» g. App“es to roof live load of 20 pSf or less. ‘a. H, = Height of ceiling jeists or rafter lies measured vertically lrom the tep of the ralter support walls (o the bottom of the ceiling joists ar raftes ties; I, = Height of roof ridge.

m(é!nmi‘ vertically from the top of the rafer support walls to the bottom of the roof ridge.
» h.Tabulated heel joint connection requirements N
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.
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TABLE 2308.11.4—REQUIRED RATING OF APPROVED UPLIFT CONNECTORS (pounds)™ < *" &%
2308 .| .| 4 mnc\mnnsﬂien,v‘.(npml ) = Ty avon::n(hn; M — —
. . | | ] I I I
EXPOSURE B
. . %0 2 85 96 107 ur 128 139
Wl n d U I |f'|' 1% 102 ) 15 W 15 74 m
1o 144 199 226 254 282 -310 -338
120 190 265 302 339 377 414 452
T g s e oy i =
» The roof construction shall 10 0 i i 0 % 550 70
have rafter and truss ties e = — - N— — _ =
to the wall below. e . : - 3 L : 2
Resultant uplift loads shall S~ = :L: i: = J;: - :; ::
]l?e Trgn?ferred_ to the i 0 T s w e @ 7
oundation using a 3 T T W w7 o 7 o o
cofnﬁnuous load path. The > rry e o r = o
rafter or fruss to wall EXPOSURE D
connection shall comply D 6 51 76 i 30 =] %
with Tables 2304.10.2 and 220 : :: ': 1; 53: ﬁ:: :: :;
2308.11.4. J s : E
. m o o w0 T T o o0
» Exception: The truss to " i i ™ = o B = = w0 T
walll connection shall be 0 i 761 w78 £ 1106 v BT
determined from the TG A o oLl o - T Tt L4 T [ o0 AT
uplmfotrcesgs specified & Tk omecsnrermen $imches on cence Stor
on the fruss design et e LR
rawings or ds shown on : e _— e
the construction e ol e b .  mktobing s
documents.  wal ey uced by 100 pounds sbove, (For example, 1.1
u al ipecifications. The required
be determined in accordance with Section 16093
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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.

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 12 inches in
width and shall have a
yield stress not less than
33,000 psi.

193
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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.

2308.11.6
Purlins

» Purlins fo 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.

oot battens a 9

rafers at 800 crs—,

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

» The maximum span of the 2-
inch by é-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.

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.
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2308.11.12
Wood trusses

» Wood frusses shall be
designed in accordance
with Section 2303.4.
Connection to braced
wall lines shall be in
accordance with
Section 2308.10.7.2.

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.
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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.

2024 IBC Prescriptive Structural Review

1703.1.11
Independence

Tlerracon

Consulting Engineers & Scientists

TEST LABS

201

» An approved agency

shall be objective,
competent and
independent from the
contractorresponsible 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.

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 o 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.

202

1704.2

» 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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Special Inspections Exceptions
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1704.2
Special Inspections Exceptions

1704.2
Special Inspections Exceptions

» 2. Unless otherwise » 3. Special inspections

required by the building
official, special
inspections and tests are
not required for Group U
occupancies that are
accessory fo a
residential occupancy
including, but not limited
to, those listed in Section
312.1.

and tfests 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.
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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.

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 contractoris
permitted to employ the
approved agencies
where the confractoris
also the owner.

209

Special Inspections

» Steel
» 1705.2

» Exceptions

» Periodic inspections
permitted for smaller
projects

» Welds
» Bolfs
» Material

2024 IBC Prescriptive Structural Review

Special Inspections

» Section 1704
» Approved Agency
» Follow-up inspections
» Reporting requirements

210

Special Inspections

» Concrete
» 17053
» Exceptions
» 3 stories or less w/conditions
» Nonstructural slabs
» Prescriptive foundations
» Patios, driveways & sidewalks
» Table 1705.3
» Once aday

» Noft 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
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Special Inspections

» Wood Structures
» 1705.5

» Fabrication process of
wood structural
elements and

213

Special Inspections

» Soils
» 1705.6
» existing site soil
conditions, fill

placement and load-
bearing requirements

214

Special Inspections

» Driven Deep
Foundations

» 1705.7

» when pile foundations
are being installed
and during tests
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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

Special Inspections

» Helical Pile
Foundations

» 1705.9

» Performed
continuously
during installation
of helical pile
foundations

217
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Special Inspections

» Fabricated

items

» 1705.10 :

» Performed in % - i Ei uf
accordance e s Sj_?%_x
with Section 7o
1704.2.5. ;

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
orF
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Special Inspections

» Testing for seismic
resistance
» 1705.13

» Seismic force-resisting
systems

» Structural steel
elements

» Nonstructural
components

» Designated seismic
systems

» Seismic isolation systems

221

Special Inspections

» Spray fireproofing
» 1705.14
» Surface Condition
» Application
» Thickness
» Density
» Bond Strength

222

Special Inspections

» Mastic and
infumescent fire-
resistant coatings

» 1705.15

» Performedin
accordance with
AWCI 12-B.
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Special Inspections Special Inspections

» Exterior insulation » Fire-resistant
and finish systems penetrations and
(EIFS) joints
» 1705.16 > 1705.17

» In high-rise

buildings, buildings
assigned to Risk
Category lllor IV,
and Group R with
occupant load
greater than 200.

» Exceptions
» Over weather barrier

» Over masonry or
concrete

225 226
Special Inspections
“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
> S mo ke CO ﬂTr’Ol both AIA members and non-AIA members are available upon request.
» 1705.18 This program is registered with AIA/CES for continuing professional
education. As such, it does not include content that may be deemed
> DUFiﬂg erecﬁon Of or construed to be an approval or endorsement by the AlA of any
material of construction or any method or manner of handling, using,
ductwork distributing, or dealing in any material or product.
> PrlOf fO Questions related to specific materials, methods, and services will be
OCCuU p an Cy addressed at the conclusion of this presentation.
g‘nuq ,,6’
z \
"rr;
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Steve Thomas
Shums Coda Associates, Inc.

» 4610 S Ulster, Suite 150

» Denver, CO 80237 INTERNATIONAL

CODE COUNCIL

W@y PREFERRED
» Ph. 303-400-6564 ===mi PROVIDER

» www.shumscoda.com
» Steve.Thomas@shumscoda.com
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