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The IBC Building Code’s Purpose

“101.3 Intent. The purpose of this code is to
provide minimum requirements to safeguard the
public health, safety and general welfare. . . .”

INTERNATIONAL CODE COUNCIL
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CHAPTER 1
INTRODUCTION

Up to Code Inspectors Guides comprise a
series of manuals covering different CSI con-
struction procedures and standards for commer-
cial and industrial projects. Although based on
the IBC 2003 and IRC 2003 codes, these
guides are not intended to replace these codes
or any of the other model codes and/or specifi-
cations in the contract documents. The goal is
for the Inspector and/or project site managers
to use these guides as a basis for establishing
his or her inspection guidelines, and for provid-
ing the client with a well-built project meeting
the specifications. The convenient sizing of
these guides allows the Inspector to carry them
around in a pocket, making code and stan-
dards information readily accessible. Further-
more, our intent is for this reference tool to be
instrumental in the construction of better build-
ings and to be a valuable training guide for
those just entering the construction field. These
guides are valuable tools for architects, engi-
neers, project managers, tradespeople, and
contractors, as well as inspectors.

INTRO.

THINK SAFETY AT  ALL  T IMES

Copyright © 2005 by  
The McGraw-Hill Companies, Inc. 

Click here for terms of use. 
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CHAPTER 2
GENERAL CARPENTRY

SHOP DRAWINGS AND SAMPLES
❏ Check each contract for items requiring sub-

mission and approval of shop drawings.
Items requiring shop drawings will vary with
the contract. Items commonly requiring shop
drawings include the following:
• Exterior doors and frames
• Window frames and nonstock windows
• Completely assembled windows
• Interior wood finish, when so specified
• Finish stair work
• All cabinet work
• Roof trusses
• Prefabricated items

❏ Remind the contractor that shop drawings
must be submitted and approved prior to
fabrication or delivery of materials.

❏ Remember that only certain shop drawings
require owner approval and the others are
submitted by the contractor for information
only. The action required will be given on
the submittal register. See that the appropri-
ate action has been taken.

GENERAL

Copyright © 2005 by  
The McGraw-Hill Companies, Inc. 
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❏ Check that all shop drawings have been
submitted prior to installation or use of the
item.

❏ Check all work for conformance with the
approved shop drawings.

❏ Remind contractor that all specified samples
are required to be submitted and approved
prior to delivery of materials to the site.

❏ Ensure that all approved samples received
by the inspection forces are tagged as to
type of use and location and stored in a
readily accessible area of the field office.

❏ Check materials delivered to site against the
approved samples.

LUMBER
Species and Grade

❏ Check the species and grade against that
specified for each use. This information
should be in the “Species and grade table”
in the specifications.

❏ Verify that the species and grade meet the
code requirements.

Grade Stamp

❏ Check both finish and structural lumber for
grade stamp. The stamp or mark should

3
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agree with the rule or standard under which
the material is produced.

Defects

❏ Check defects against the appropriate grad-
ing rules found in the appropriate inspection
agency publication. Obtain copies of the
grading rules.

❏ Check lumber for tolerance of dimensions.
❏ Check lumber for imperfections in excess of

those allowable, as regards the following:
• Checks, splits, shake, pockets
• Decay
• Grain structure
• Knots
• Percentage of hardwood or sapwood
• Wane (presence of bark or lack of wood)
• Warp, crook, bow, cup

Full definitions of the above properties or
defects and other grading considerations are
included in most of the grading rules hand-
books.

Moisture Content

❏ Check the specifications for the allowable
moisture content of lumber at time of deliv-
ery and when installed.
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❏ Check the moisture content of the lumber:
(a) Moisture content can be readily checked

in the field with a moisture meter.
(b) Moisture content can be checked in a

laboratory by the oven drying process.
❏ Ensure that lumber treated with a water-

borne preservative has a moisture content
not to exceed 19%.

❏ Ensure that exterior and interior finish 
lumber and flooring do not have more than
12% moisture at time of delivery and when
installed.

STORAGE
Boards and Dimension Lumber

❏ Check that lumber is stored off of the ground
in properly drained area.

❏ Ensure that the lumber is adequately cov-
ered and ventilated to prevent an increase
in moisture content.

❏ Make sure the lumber is stacked to prevent
warp.

Finish Lumber, Flooring, and Millwork

❏ Ensure materials are stored at the site only
in weathertight sheds and at the risk of the
contractor.
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❏ Make sure materials are not brought into the
building until the plaster is dry and the win-
dows and doors are installed or temporary
enclosures are provided.

❏ During the heating season, ensure perma-
nent or temporary heating is provided.

❏ Make sure materials are not stored in areas
of high humidity.

PRESERVATIVE TREATMENT
An affidavit may be required on preservative
treatment wood, stating retention, paintability,
drying time, surface deposit and moisture con-
tent. A proper grade-marking identification in
accordance with AWPB standards is required
for all pressure treated lumber.

❏ Check for “Approved Grading Agency” and
grade on treated lumber. Lumber with water-
borne treatment will also be marked “Dry”
indicating a moisture content of 19%.

❏ Ensure that when bottoms of the floor joist
are 18 in. or less from the earth, they are
pressure treated.

❏ Ensure that when bottoms of girders are 12
in. or less from the earth, they are pressure
treated.

6
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❏ Check that exterior wood steps, platforms,
and railings are pressure treated.

❏ Check that wood members set in concrete
are pressure treated.

❏ Check that wood is pressure treated when
used for the following:
• Wood sleepers
• Furring strips attached to interior face of

exterior walls
• All furring used below grade

❏ Make sure that creosote pressure-treated
wood is limited in use for material in contact
with soil or water.

❏ Use only water-borne pressure-treated wood
in contact with built-up roofing materials.

❏ Check specifications for requirement of pres-
sure preservative treatment on exterior mill-
work.

❏ Check to be sure that cut surfaces are brush
coated with the same preservative treat-
ment.

GENERAL FRAMING
❏ Check framing for accuracy of line, level,

fabrication, and fitting. Exterior wall studs
should be checked for plumb and alignment
before exterior masonry work is begun.

7
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❏ Check connection and method of rigidly
securing all members. Use NFPA’s “Manual
for House Nailing” for recommended nail-
ing schedule. Do not allow overnailing.

❏ Ensure that all joist hanger, beam hangers,
and connectors are properly installed 
with all holes nailed. Verify manufacturers
mounting instructions.

❏ Carefully check for first class workmanship
as compared with applicable requirements
of the American Institute of Timber
Construction Publication.

❏ Do not permit the arbitrary cutting or
notching of framing members.

❏ Check the framing of all openings with
appropriate schedules.

❏ Check to see that a 2-in. space is main-
tained between chimney and lumber.

❏ Combustionable sheathing can only butt up
to masonry if it is a minimum of 12″ from
the firebox.

❏ Check for the leveling of girders or joist on
masonry and concrete with steel shims and
do not allow the use of wood shims on
wood or metal bearings.

❏ For framing details, check with specifica-
tions and with contract and/or shop
drawings.

8
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CHAPTER 3
CRAWL SPACE AND BASEMENT

FRAMING

❏ Check that pressure-treated wood is used for
the following:
• Sills <8 in. from ground
• Girders <12 in. from ground
• Joists <18 in. from ground

❏ Ensure that all sills, sleepers, and furring
strips are on concrete.

❏ Ensure that ends of girders are in concrete
and masonry having less than 1⁄2-in. clear-
ance on ends, sides and top.

❏ Ensure that pressure-treated wood is
retreated in the field when cut!

❏ Check that treated lumber conforms to Doc
Ps 20-70.

FOUNDATION ANCHORS
Refer to Figure 3-1 for details on foundation
anchor bolts in block or concrete. If straps are
used in lieu of bolts the spacing (which is usu-
ally 3–31⁄2 ft) needs to be adjusted as per the
manufacturer’s directions.

When checking anchorage, ensure affirma-
tive responses to the following:

BASE-
MENT

Copyright © 2005 by  
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❏ Is anchorage provided near the end of each
section of sill or nailer as well as at the spec-
ified spacing?

❏ Are anchors the correct size? Spacing?
❏ If anchor straps are used are they the cor-

rect size and spaced according to the manu-
facturer’s instructions? Most anchor straps
must be bent before being placed in the
concrete or mortar.

❏ Are ends of every sill plate anchored as
specified (12 in.)?

❏ Are anchors provided for window frames
and door bucks?

10

BASE-
MENT

Figure 3-1 FOUNDATION ANCHOR BOLTS IN BLOCK 
OR CONCRETE

Sill plate
(PT)

Minimum of 6 in. from
end of plate

1/2-in. bolt at 6 ft OC
at 4 ft for commercial, two
story, and above

7 in. minimum 

Cells fully
grouted



BASE-
MENT

❏ Are anchors provided for wood sleepers?
❏ Are anchors provided for plates on concrete

floors?
❏ Are anchors provided for end studs of

partitions abutting masonry?
❏ Are anchors embedded far enough in

concrete or block?

COLUMNS AND POSTS
Refer to Figure 3-2 for anchoring requirements.
See Tables 3-1 and 3-2 for calculating loads on
steel columns and wood posts.

❏ Ensure that wood columns are at least 4 in.
by 4 in. nominal.

❏ Ensure that steel columns are at least 3 in. in
diameter.

❏ Ensure that steel columns are primed or
painted both inside and outside.

❏ Check that metal post poles and columns in
contact with concrete are primed.

❏ Check that wood columns, posts, and poles
supporting structures and embedded in con-
crete are pressure treated.

❏ Check that cripple walls above 4 ft meet
size requirements for an additional story.

11









































FLOORS

❏ Check sizes of openings through joists. Verify
if doubling up of headers and trimmers is
required.

❏ Check for joist hangers where framed into
headers and girders. Ensure that they are
correct size and strength.

❏ Are joists lapped over bearing and spiked
or bolted together?

❏ Check for ventilation between sleepers by
notching the end blocking.

❏ Where joists bear on bottom flange of steel
beams, ensure that metal ties are carried
across the beam on every fourth joist.

❏ Ensure that joists are doubled up under
load-bearing partitions that run parallel with
the joists.

31

Figure 4-2 JOISTS SUPPORTING LOAD-BEARING WALLS

Load-bearing 
wall 

Additional joist 
required 
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FLOORS

❏ Ensure that structural members are framed
for the passage of pipes or ducts.

❏ Ensure that structural members are not cut,
notched, or bored more than one-fourth their
depth.

❏ Check engineered lumber. Engineered lum-
ber has special considerations when drilled
and/or cut. Manufacturer’s instructions must
be strictly followed.

❏ Check that the following code requirements
are met.
• Blocking should be of utility-grade mini-

mum.
• Joists should be doubled under load-

bearing walls when running parallel.
• Joist bearings should be 11⁄2 in. for wood

and 3 in. for masonry.
• Lap joists need to be a minimum of 3 in.

(see nailing schedule, Table 5-16).
• Ledgers must be at least 2 × 2.
• Hollow concrete masonry units must be

grouted full to receive ledger bolts!
• Brick veneer is not to support any loads

other than that of the brick itself.
• Bridging is needed if the depth-to-

thickness ratio exceeds 6 to 1 and inter-
vals are not to exceed 8 ft OC.

• Drilling and notching must be <1⁄6 of the
joist depth.
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• No cuts or notches are allowed in the
middle third of the span.

• Cuts or notches on ledgers must be <1⁄4
the depth.

• Holes should not be made within 2 in. of
top or bottom and hole diameter must be
<1⁄3 the depth.

• Header joists <4 ft may be a single
member. Use a double member if more
than 4 ft.

• Hangers must be used if header joists are
>6 ft.

• Engineered floor trusses cannot be altered!
• Sawn beams (4 in. and more) cannot be

notched, drilled, or cut except at their
ends for a ledger (1⁄4 the depth).

• Doubled joists that are separated to
allow for piping or vents are to be fully
depth blocked by lumber not less than 2
in. and blocking is not to be spaced
more than 4 ft OC.

CANTILEVERED JOISTS
Refer to Figure 4-3 and Tables 4-1 to 4-4 for
cantilevered joist span specifications. Code
requires that cantilevered joists have a 3:1
ratio for uplift. For every foot protruding, there
must be 3 ft supported.









FLOORS

All nailing connections must be complete in
order to comply with the load capabilities.
Refer to Figure 4-4.

ENGINEERED JOISTS
See Figure 4-5 for an example of minimum per-
missible hole locations in engineered joists and
refer to the next section for further guidelines
on cutting and drilling engineered joists.
❏ Check joist lateral supports.

• BCI joists must be laterally supported at
the ends with hangers, BCI rim joists, rim
boards, BCI blocking panels, or x-
bracing.

• BCI blocking panels or x-bracing are
required at cantilever supports.

Figure 4-5 MINIMUM PERMISSIBLE HOLE LOCATIONS

 
 
 

Support 
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❏ Ensure a minimum bearing length for BCI
joists.
• A bearing of 13⁄4 in. is required at end

supports.
• A bearing of 31⁄2 in. is required at can-

tilever and intermediate supports.
❏ Ensure that nailing requirements are met for

BCI rim joists, rim boards, or closure panels
to BCI joists:
• BCI 400 and 450: Two 8d box nails,

one each in the top and bottom flange.
• BCI 600 rim joist: Two 16d box nails,

one each in the top and bottom flange.
• BCI 90XL rim joist: Toe-nail top flange to

rim joist with two 10d box nails, one
each side of flange.

❏ Check nailing requirements for BCI rim
joists, rim boards, or BCI blocking panels:
• Use 8d nails at 6 in. OC.
• When used for shear transfer, follow the

building designer’s specification.
❏ Check nailing of BCI joists to supports:

• Two 8d nails, one on each side of the
web, are required, placed 11⁄2 in. mini-
mum from the end of the BCI joist to
avoid splitting.

❏ Check nailing of sheathing to BCI joists:
• If more than one row of nails is used, the

rows must be offset at least 1⁄2 in.

38
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• BCI 400 and 450 joists: Maximum nail
spacing is 18 in. OC.

• BCI 600 and 90XL joists: Maximum nail
spacing is 24 in. OC.

• 14 gauge staples may be substituted for
8d nails if the staples penetrate at least 1
in. into the joist.

• Cut backer and filler blocks to a maxi-
mum depth equal to the joist depth minus
31⁄4 in. to avoid a forced fit.

❏ Ensure that BCI joists are protected from the
weather. BCI joists are intended only for
applications that provide permanent protec-
tion from the weather. Bundles of BCI joists
should be covered and stored off of the
ground on stickers.

❏ Check ventilation needs. The 11⁄2 in., pre-
stamped knock-out holes spaced at 12 in.
on center along the BCI joist may all be
knocked out and used for cross ventilation.
Consult a ventilation expert for specific
requirements.

❏ Inspect bird’s-mouth cuts.
• BCI joists may be bird’s-mouth cut only at

the low end support.
• BCI joists with bird’s-mouth cuts may can-

tilever up to 2 ft 6 in. past the low end
support. The bottom flange must set fully

39











44

FLOORS

❏ Step 2. Locate the centerline of the hole a
distance equal to or greater than the length
from the nearest support.
• Select a table row based on joist depth

and the actual joist span rounded up to
the nearest table span. Scan across the
row to the column headed by the appro-
priate round hole diameter or rectangular
hole side. Use the longest side of a rect-
angular hole. The table value is the clos-
est that the centerline of the hole may be
to the centerline of the nearest support.

• For multiple holes, the amount of uncut
web between holes must equal at least
twice the diameter (or longest side) of the
largest hole.

• Holes may be positioned vertically any-
where in the web. The joist may be set
with the 11⁄2-in. knockout holes turned
either up or down.

SPECIAL CONSIDERATIONS FOR
ENGINEERED JOISTS

The codes require that the manufacturer’s instal-
lation instructions be strictly followed!
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Figure 4-9 NEVER HANG JOIST BY TOP FLANGE 
OR WEB

Figure 4-10 NEVER PLACE BIRD’S-MOUTH CUT IN
BOTTOM FLANGE AT HIGH END OF RAFTER
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Spans and Loads

Refer to Tables 4-8 and 4-9 for allowable loads
for the AJS 20 and AJS 25. The following notes
(courtesy of Boise Cascade Corporation) apply
to calculations of allowable uniform loads on
AJS 20 and AJS 25 engineered joists (Tables 
4-8 and 4-9):

• Total load values are limited by shear,
moment, or total load deflection equal to
L/240 (refer to Figure 4-15 on page 55).

• Live load values are limited by deflection
equal to L/480. For deflection limited to
L/360 or L/960, multiply live load value by
1.33 and 0.5, respectively.

• Both the total load and live load columns
must be checked. Where a live load is not
shown, the total load value will control.

• Table values assume no composite action
provided by sheathing.

• Table values assume no repetitive member
increase in bending capacities.

• Total load values assume minimum bearing
lengths without web stiffeners for joist depths
of 16 in. and less (see Figure 4-11).

• Table values apply to either simple or contin-
uous span joists. Span is measured center to
center of the minimum required bearing
length. Analyze continuous span joists with















• Web stiffeners are required to prevent buck-
ling of web as loads are being transferred
to end reactions or when concentrated loads
are being transferred along the span.

• Web stiffeners are required when point load
exceeds 1500 pounds.

• Verify adequacy of joist to carry concen-
trated load.

READING SPAN TABLES
• The type of species and grade of wood for

the rafters and joists determine the maximum
allowable stress in bending (fb) and its mod-
ulus of elasticity (e). These two values deter-
mine how far a rafter or joist can span and
still meet the minimum deflection require-
ments. Excessive deflection of these mem-
bers can cause damage to drywall or
finishes and may lead to bouncy floors.

• The code tables express the framing mem-
ber in terms of its strength and stiffness. Both
are considered of equal importance. All lum-
ber when loaded will bend or deflect.
Codes limit the amount of this deflection
depending on the area’s intended use; for
example, a living room has a different limit
than a bedroom. Roof rafters are limited as
to their pitch or slope. The lower the pitch
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the spacing of the members, that is, 12 in.
OC, 16 in. OC, etc. Determining these mini-
mum acceptable values is the first thing nec-
essary in deciding on which type and grade
of wood will meet the applicable codes.

• Once you have identified the e and fb, you
can then go into the appropriate code table
(make sure to check the heading). Chances
are that you will not find a grade that the e
and fb numbers match exactly. Always use the
next higher value available in the code table.

• The span tables listed in the next sections
are simplified and do not show all the wood
species available. Consult local code
requirements. All spans are considered clear
horizontal simple beams with ends fixed.

Loads

Many builders do not fully understand how to
use the lumber span tables in the codes. Rafters
and joists obviously carry loads or are
weighted down by something. These loads are
commonly referred to as live loads, dead
loads, snow loads, and wind loads.

Live loads These are the weights of such
things as people, furniture, and others that are
imposed by the particular use that the room or
structure will be subjected to.
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Dead loads These are the weights of the
actual building materials and systems (such as
the weight of roofing materials, joists, and the
HVAC unit in the attic space).

Snow load These are the weights of snow
accumulation that can be expected. These are
usually stipulated by the code enforcement
department in your area.

Wind loads These are the same as snow
loads. However, the wind load may also
depend on where the structure is to be located
such as at the bottom of a hill or in a forested
area where it will be better protected from the
force imposed by the wind. Structures in desig-
nated high wind areas have more stringent
code requirements.

Wind Exposure Categories

For each wind direction considered, an expo-
sure category that adequately reflects the char-
acteristics of ground surface irregularities
should be determined for the site at which the
building or structure is to be constructed. For a
site located in the transition zone between cate-
gories, the category resulting in the largest
wind forces shall apply. Account should be
taken of variations in ground surface roughness
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that arise from natural topography, from vege-
tation (which may vary with season), as well as
from constructed features.

The code defines exposures as follows:

Exposure A Exposure A refers to large
city centers with at least 50% of the buildings
having a height in excess of 70 ft. Use of this
exposure category shall be limited to those
areas for which terrain representative of Expo-
sure A prevails in the upwind direction for a dis-
tance of at least 0.5 mile or 10 times the height
of the building or other structure, whichever is
greater. Possible channeling effects or increased
velocity pressures due to the building or structure
being located in the wake of adjacent buildings
must be taken into account.

Exposure B Exposure B refers to urban and
suburban areas, wooded areas, or other terrain
with numerous closely spaced obstructions having
the size of single-family dwellings or larger. Expo-
sure B should be assumed unless the site meets the
definition of another type exposure.

Exposure C Exposure C refers to open ter-
rain with scattered obstructions, including sur-
face undulations or other irregularities, having
heights generally less than 30 ft extending more
than 1500 ft from the building site in any quad-
rant. This exposure shall also apply to any build-
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ing located within Exposure B type terrain where
the building is directly adjacent to open areas of
Exposure C type terrain in any quadrant for a
distance of more than 600 ft. This category
includes flat open country, grasslands, and
shorelines in hurricane-prone regions.

Exposure D Exposure D refers to flat,
unobstructed areas exposed to wind flowing
over open water (excluding shorelines in hurri-
cane-prone regions) for a distance of at least 
1 mile. Shorelines in Exposure D include inland
waterways, the Great Lakes, and coastal areas
of California, Oregon, Washington, and
Alaska. This exposure shall apply only to those
buildings and other structures exposed to wind
coming from over the water. Exposure D
extends inland from the shoreline a distance of
1500 ft or 10 times the height of the building
or structure, whichever is greater.

FLOOR JOIST SPANS
Refer to Tables 4-10 through 4-17 for floor joist
span specifications for live loads of 30 psf and
a maximum allowed deflection of L/360 (see
Figure 4-15). Tables 4-18 to 4-25 give span
tables for 40 psf live loads. Note that span
tables in this book have been simplified.
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Joist 2 × 6
spacing (in.) Species and grade (ft-in.)

Southern pine SS 11-2
Southern pine #1 10-11
Southern pine #2 10-9

16 Southern pine #3 9-0
Spruce–pine–fir SS 10-6
Spruce–pine–fir #1 10-3
Spruce–pine–fir #2 10-3
Spruce–pine–fir #3 8-5
Douglas-fir–larch SS 9-11
Douglas-fir–larch #1 9-7
Douglas-fir–larch #2 9-1
Douglas-fir–larch #3 6-10
Hemlock–fir SS 9-4
Hemlock–fir #1 9-2
Hemlock–fir #2 8-9
Hemlock–fir #3 6-10

24 Southern pine SS 9-9
Southern pine #1 9-7
Southern pine #2 9-4
Southern pine #3 7-4
Spruce–pine–fir SS 9-2
Spruce–pine–fir #1 8-11
Spruce–pine–fir #2 8-11
Spruce–pine–fir #3 6-10
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FLOORS

Joist 2 × 8
spacing (in.) Species and grade (ft-in.)

Southern pine #1 14-5
Southern pine #2 14-2
Southern pine #3 11-6

16 Spruce–pine–fir SS 13-10
Spruce–pine–fir #1 13-6
Spruce–pine–fir #2 13-6
Spruce–pine–fir #3 10-8
Douglas-fir–larch SS 13-1
Douglas-fir–larch #1 12-4
Douglas-fir–larch #2 11-6
Douglas-fir–larch #3 8-8
Hemlock–fir SS 12-4
Hemlock–fir #1 12-0
Hemlock–fir #2 11-4
Hemlock–fir #3 8-8

24 Southern pine SS 12-10
Southern pine #1 12-7
Southern pine #2 12-4
Southern pine #3 9-5
Spruce–pine–fir SS 12-1
Spruce–pine–fir #1 11-6
Spruce–pine–fir #2 11-6
Spruce–pine–fir #3 8-8
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Joist 2 × 10
spacing (in.) Species and grade (ft-in.)

Southern pine #1 18-5
Southern pine #2 18-0
Southern pine #3 13-7

16 Spruce–pine–fir SS 17-8
Spruce–pine–fir #1 17-2
Spruce–pine–fir #2 17-2
Spruce–pine–fir #3 13-0
Douglas-fir–larch SS 16-8
Douglas-fir–larch #1 15-0
Douglas-fir–larch #2 14-1
Douglas-fir–larch #3 10-7
Hemlock–fir SS 15-9
Hemlock–fir #1 14-8
Hemlock–fir #2 13-10
Hemlock–fir #3 10-7

24 Southern pine SS 16-5
Southern pine #1 16-1
Southern pine #2 14-8
Southern pine #3 11-1
Spruce–pine–fir SS 15-5
Spruce–pine–fir #1 14-1
Spruce–pine–fir #2 14-1
Spruce–pine–fir #3 10-7
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FLOORS

Joist 2 × 12
spacing (in.) Species and grade (ft-in.)

Southern pine #1 22-5
Southern pine #2 21-1
Southern pine #3 16-2

16 Spruce–pine–fir SS 21-6
Spruce–pine–fir #1 19-11
Spruce–pine–fir #2 19-11
Spruce–pine–fir #3 15-1
Douglas-fir–larch SS 20-3
Douglas-fir–larch #1 17-5
Douglas-fir–larch #2 16-3
Douglas-fir–larch #3 12-4
Hemlock–fir SS 19-2
Hemlock–fir #1 17-0
Hemlock–fir #2 16-1
Hemlock–fir #3 12-4

24 Southern pine SS 19-11
Southern pine #1 19-6
Southern pine #2 17-2
Southern pine #3 13-2
Spruce–pine–fir SS 18-9
Spruce–pine–fir #1 16-3
Spruce–pine–fir #2 16-3
Spruce–pine–fir #3 12-4

67





FLOORS

Joist 2 × 6
spacing (in.) Species and grade (ft-in.)

Southern pine #1 10-11
Southern pine #2 10-5
Southern pine #3 8-1

16 Spruce–pine–fir SS 10-6
Spruce–pine–fir #1 9-11
Spruce–pine–fir #2 9-11
Spruce–pine–fir #3 7-6
Douglas-fir–larch SS 9-11
Douglas-fir–larch #1 8-8
Douglas-fir–larch #2 8-1
Douglas-fir–larch #3 6-2
Hemlock–fir SS 9-4
Hemlock–fir #1 8-6
Hemlock–fir #2 8-0
Hemlock–fir #3 6-2

24 Southern pine SS 9-9
Southern pine #1 9-7
Southern pine #2 8-6
Southern pine #3 6-7
Spruce–pine–fir SS 9-2
Spruce–pine–fir #1 8-1
Spruce–pine–fir #2 8-1
Spruce–pine–fir #3 6-2
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Joist 2 × 8
spacing (in.) Species and grade (ft-in.)

Southern pine #1 14-5
Southern pine #2 13-6
Southern pine #3 10-3

16 Spruce–pine–fir SS 13-10
Spruce–pine–fir #1 12-7
Spruce–pine–fir #2 12-7
Spruce–pine–fir #3 9-6
Douglas-fir–larch SS 13-1
Douglas-fir–larch #1 11-0
Douglas-fir–larch #2 10-3
Douglas-fir–larch #3 7-9
Hemlock–fir SS 12-4
Hemlock–fir #1 10-9
Hemlock–fir #2 10-2
Hemlock–fir #3 7-9

24 Southern pine SS 12-10
Southern pine #1 12-4
Southern pine #2 11-0
Southern pine #3 8-5
Spruce–pine–fir SS 12-1
Spruce–pine–fir #1 10-3
Spruce–pine–fir #2 10-3
Spruce–pine–fir #3 7-9
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Joist 2 × 10
spacing (in.) Species and grade (ft-in.)

Southern pine #1 17-11
Southern pine #2 16-1
Southern pine #3 12-2

16 Spruce–pine–fir SS 17-8
Spruce–pine–fir #1 15-5
Spruce–pine–fir #2 15-5
Spruce–pine–fir #3 11-8
Douglas-fir–larch SS 16-2
Douglas-fir–larch #1 13-5
Douglas-fir–larch #2 12-7
Douglas-fir–larch #3 9-6
Hemlock–fir SS 15-9
Hemlock–fir #1 13-1
Hemlock–fir #2 12-5
Hemlock–fir #3 9-6

24 Southern pine SS 16-5
Southern pine #1 14-7
Southern pine #2 13-1
Southern pine #3 9-11
Spruce–pine–fir SS 15-0
Spruce–pine–fir #1 12-7
Spruce–pine–fir #2 12-7
Spruce–pine–fir #3 9-6
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Joist 2 × 12
spacing (in.) Species and grade (ft-in.)

Southern pine #1 21-4
Southern pine #2 18-10
Southern pine #3 14-6

16 Spruce–pine–fir SS 21-4
Spruce–pine–fir #1 17-10
Spruce–pine–fir #2 17-10
Spruce–pine–fir #3 13-6
Douglas-fir–larch SS 18-9
Douglas-fir–larch #1 15-7
Douglas-fir–larch #2 14-7
Douglas-fir–larch #3 11-0
Hemlock–fir SS 18-5
Hemlock–fir #1 15-2
Hemlock–fir #2 14-4
Hemlock–fir #3 11-0

24 Southern pine SS 19-11
Southern pine #1 17-5
Southern pine #2 15-5
Southern pine #3 11-10
Spruce–pine–fir SS 17-5
Spruce–pine–fir #1 14-7
Spruce–pine–fir #2 14-7
Spruce–pine–fir #3 11-0
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FLOORS

Joist 2 × 6
spacing (in.) Species and grade (ft-in.)

Southern pine #1 9-11
Southern pine #2 9-9
Southern pine #3 8-1

16 Spruce–pine–fir SS 9-6
Spruce–pine–fir #1 9-4
Spruce–pine–fir #2 9-4
Spruce–pine–fir #3 7-6
Douglas-fir–larch SS 9-0
Douglas-fir–larch #1 8-8
Douglas-fir–larch #2 8-1
Douglas-fir–larch #3 6-2
Hemlock–fir SS 8-6
Hemlock–fir #1 8-4
Hemlock–fir #2 7-11
Hemlock–fir #3 6-2

24 Southern pine SS 8-10
Southern pine #1 8-8
Southern pine #2 8-6
Southern pine #3 6-7
Spruce–pine–fir SS 8-4
Spruce–pine–fir #1 8-1
Spruce–pine–fir #2 8-1
Spruce–pine–fir #3 6-2

77





FLOORS

Joist 2 × 8
spacing (in.) Species and grade (ft-in.)

Southern pine #1 13-1
Southern pine #2 12-10
Southern pine #3 10-3

16 Spruce–pine–fir SS 12-7
Spruce–pine–fir #1 12-3
Spruce–pine–fir #2 12-3
Spruce–pine–fir #3 9-6
Douglas-fir–larch SS 11-11
Douglas-fir–larch #1 11-0
Douglas-fir–larch #2 10-3
Douglas-fir–larch #3 7-9
Hemlock–fir SS 11-3
Hemlock–fir #1 10-9
Hemlock–fir #2 10-2
Hemlock–fir #3 7-9

24 Southern pine SS 11-8
Southern pine #1 11-5
Southern pine #2 11-0
Southern pine #3 8-5
Spruce–pine–fir SS 11-0
Spruce–pine–fir #1 10-3
Spruce–pine–fir #2 10-3
Spruce–pine–fir #3 7-9
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Joist 2 × 10
spacing (in.) Species and grade (ft-in.)

Southern pine #1 16-9
Southern pine #2 16-1
Southern pine #3 12-2

16 Spruce–pine–fir SS 16-0
Spruce–pine–fir #1 15-5
Spruce–pine–fir #2 15-5
Spruce–pine–fir #3 11-8
Douglas-fir–larch SS 15-2
Douglas-fir–larch #1 13-5
Douglas-fir–larch #2 12-7
Douglas-fir–larch #3 9-6
Hemlock–fir SS 14-4
Hemlock–fir #1 13-1
Hemlock–fir #2 12-5
Hemlock–fir #3 9-6

24 Southern pine SS 14-11
Southern pine #1 14-7
Southern pine #2 13-1
Southern pine #3 9-11
Spruce–pine–fir SS 14-0
Spruce–pine–fir #1 12-7
Spruce–pine–fir #2 12-7
Spruce–pine–fir #3 9-6
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Joist 2 × 12
spacing (in.) Species and grade (ft-in.)

Southern pine #1 20-4
Southern pine #2 18-10
Southern pine #3 14-6

16 Spruce–pine–fir SS 19-6
Spruce–pine–fir #1 17-10
Spruce–pine–fir #2 17-10
Spruce–pine–fir #3 13-6
Douglas-fir–larch SS 18-5
Douglas-fir–larch #1 15-7
Douglas-fir–larch #2 14-7
Douglas-fir–larch #3 11-0
Hemlock–fir SS 17-5
Hemlock–fir #1 15-2
Hemlock–fir #2 14-4
Hemlock–fir #3 11-0

24 Southern pine SS 18-1
Southern pine #1 17-5
Southern pine #2 15-5
Southern pine #3 11-10
Spruce–pine–fir SS 17-0
Spruce–pine–fir #1 14-7
Spruce–pine–fir #2 14-7
Spruce–pine–fir #3 11-0
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FLOORS

Joist 2 × 6
spacing (in.) Species and grade (ft-in.)

Southern pine #1 9-11
Southern pine #2 9-6
Southern pine #3 7-4

16 Spruce–pine–fir SS 9-6
Spruce–pine–fir #1 9-1
Spruce–pine–fir #2 9-1
Spruce–pine–fir #3 6-10
Douglas-fir–larch SS 9-0
Douglas-fir–larch #1 7-11
Douglas-fir–larch #2 7-5
Douglas-fir–larch #3 5-7
Hemlock–fir SS 8-6
Hemlock–fir #1 7-9
Hemlock–fir #2 7-4
Hemlock–fir #3 5-7

24 Southern pine SS 8-10
Southern pine #1 8-8
Southern pine #2 7-9
Southern pine #3 6-0
Spruce–pine–fir SS 8-4
Spruce–pine–fir #1 7-5
Spruce–pine–fir #2 7-5
Spruce–pine–fir #3 5-7
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FLOORS

Joist 2 × 8
spacing (in.) Species and grade (ft-in.)

Southern pine #1 13-1
Southern pine #2 12-4
Southern pine #3 9-5

16 Spruce–pine–fir SS 12-7
Spruce–pine–fir #1 11-6
Spruce–pine–fir #2 11-6
Spruce–pine–fir #3 8-8
Douglas-fir–larch SS 11-11
Douglas-fir–larch #1 10-0
Douglas-fir–larch #2 9-5
Douglas-fir–larch #3 7-1
Hemlock–fir SS 11-3
Hemlock–fir #1 9-9
Hemlock–fir #2 9-3
Hemlock–fir #3 7-1

24 Southern pine SS 11-8
Southern pine #1 11-3
Southern pine #2 10-0
Southern pine #3 7-8
Spruce–pine–fir SS 11-0
Spruce–pine–fir #1 9-5
Spruce–pine–fir #2 9-5
Spruce–pine–fir #3 7-1
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Joist 2 × 10
spacing (in.) Species and grade (ft-in.)

Southern pine #1 16-4
Southern pine #2 14-8
Southern pine #3 11-1

16 Spruce–pine–fir SS 16-0
Spruce–pine–fir #1 14-1
Spruce–pine–fir #2 14-1
Spruce–pine–fir #3 10-7
Douglas-fir–larch SS 14-9
Douglas-fir–larch #1 12-3
Douglas-fir–larch #2 11-6
Douglas-fir–larch #3 8-8
Hemlock–fir SS 14-4
Hemlock–fir #1 11-11
Hemlock–fir #2 11-4
Hemlock–fir #3 8-8

24 Southern pine SS 14-11
Southern pine #1 13-4
Southern pine #2 12-0
Southern pine #3 9-1
Spruce–pine–fir SS 13-8
Spruce–pine–fir #1 11-6
Spruce–pine–fir #2 11-6
Spruce–pine–fir #3 8-8
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FLOORS

Joist 2 × 12
spacing (in.) Species and grade (ft-in.)

Southern pine #1 19-6
Southern pine #2 17-2
Southern pine #3 13-2

16 Spruce–pine–fir SS 19-6
Spruce–pine–fir #1 16-3
Spruce–pine–fir #2 16-3
Spruce–pine–fir #3 12-4
Douglas-fir–larch SS 17-1
Douglas-fir–larch #1 14-3
Douglas-fir–larch #2 13-4
Douglas-fir–larch #3 10-1
Hemlock–fir SS 16-10
Hemlock–fir #1 13-10
Hemlock–fir #2 13-1
Hemlock–fir #3 10-1

24 Southern pine SS 18-1
Southern pine #1 15-11
Southern pine #2 14-0
Southern pine #3 10-9
Spruce–pine–fir SS 15-11
Spruce–pine–fir #1 13-4
Spruce–pine–fir #2 13-4
Spruce–pine–fir #3 10-1
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FLOORS

Ceiling joist 2 × 6
spacing (in.) Species and grade (ft-in.)

Hemlock–fir #1 17-4
Hemlock–fir #2 16-6
Hemlock–fir #3 13-9
Southern pine SS 18-5
Southern pine #1 18-1

16 Southern pine #2 17-8
Southern pine #3 14-9
Spruce–pine–fir SS 17-4
Spruce–pine–fir #1 16-11
Spruce–pine–fir #2 16-11
Spruce–pine–fir #3 13-9
Douglas-fir–larch SS 16-4
Douglas-fir–larch #1 15-9
Douglas-fir–larch #2 14-10
Douglas-fir–larch #3 11-2
Hemlock–fir SS 15-6
Hemlock–fir #1 15-2
Hemlock–fir #2 14-5

24 Hemlock–fir #3 11-2
Southern pine SS 16-1
Southern pine #1 15-9
Southern pine #2 15-6
Southern pine #3 12-0
Spruce–pine–fir SS 15-2
Spruce–pine–fir #1 14-9
Spruce–pine–fir #2 14-9
Spruce–pine–fir #3 11-2

Note: Check availability of lumber over 20 ft in length.
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Ceiling joist 2 × 8
spacing (in.) Species and grade (ft-in.)

Southern pine SS 24-3
Southern pine #1 23-1
Southern pine #2 23-4

16 Southern pine #3 18-9
Spruce–pine–fir SS 22-10
Spruce–pine–fir #1 22-4
Spruce–pine–fir #2 22-4
Spruce–pine–fir #3 17-5
Douglas-fir–larch SS 21-7
Douglas-fir–larch #1 20-1
Douglas-fir–larch #2 18-9
Douglas-fir–larch #3 14-2
Hemlock–fir SS 20-5
Hemlock–fir #1 19-7
Hemlock–fir #2 18-6
Hemlock–fir #3 14-2

24 Southern pine SS 21-2
Southern pine #1 20-10
Southern pine #2 20-1
Southern pine #3 15-4
Spruce–pine–fir SS 19-11
Spruce–pine–fir #1 18-9
Spruce–pine–fir #2 18-9
Spruce–pine–fir #3 14-2

Note: Check availability of lumber over 20 ft in length.
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Ceiling joist 2 × 10
spacing (in.) Species and grade (ft-in.)

Southern pine SS See note
Southern pine #1 See note
Southern pine #2 See note

16 Southern pine #3 22-2
Spruce–pine–fir SS See note
Spruce–pine–fir #1 See note
Spruce–pine–fir #2 See note
Spruce–pine–fir #3 21-3
Douglas-fir–larch SS See note
Douglas-fir–larch #1 24-6
Douglas-fir–larch #2 22-11
Douglas-fir–larch #3 17-4
Hemlock–fir SS See note
Hemlock–fir #1 23-11
Hemlock–fir #2 22-7
Hemlock–fir #3 17-4

24 Southern pine SS See note
Southern pine #1 See note
Southern pine #2 23-11
Southern pine #3 18-1
Spruce–pine–fir SS 25-5
Spruce–pine–fir #1 22-11
Spruce–pine–fir #2 22-11
Spruce–pine–fir #3 17-4

Note: Check availability of lumber over 20 ft in length.
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FLOORS

Ceiling joist 2 × 6
spacing (in.) Species and grade (ft-in.)

Hemlock–fir #3 9-8
Southern pine SS 14-7
Southern pine #1 14-4
Southern pine #2 13-6

16 Southern pine #3 10-5
Spruce–pine–fir SS 13-9
Spruce–pine–fir #1 12-10
Spruce–pine–fir #2 12-10
Spruce–pine–fir #3 9-8
Douglas-fir–larch SS 13-0
Douglas-fir–larch #1 11-2
Douglas-fir–larch #2 10-6
Douglas-fir–larch #3 7-11
Hemlock–fir SS 12-3
Hemlock–fir #1 10-11
Hemlock–fir #2 10-4

24 Hemlock–fir #3 7-11
Southern pine SS 12-9
Southern pine #1 12-6
Southern pine #2 11-0
Southern pine #3 8-6
Spruce–pine–fir SS 12-0
Spruce–pine–fir #1 10-6
Spruce–pine–fir #2 10-6
Spruce–pine–fir #3 7-11

Note: Check availability of lumber over 20 ft in length.
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FLOORS

Ceiling joist 2 × 8
spacing (in.) Species and grade (ft-in.)

Hemlock–fir #3 12-4
Southern pine SS 19-3
Southern pine #1 18-11
Southern pine #2 17-5

16 Southern pine #3 13-3
Spruce–pine–fir SS 18-1
Spruce–pine–fir #1 16-3
Spruce–pine–fir #2 16-3
Spruce–pine–fir #3 12-4
Douglas-fir–larch SS 17-1
Douglas-fir–larch #1 14-2
Douglas-fir–larch #2 13-3
Douglas-fir–larch #3 10-0
Hemlock–fir SS 16-2
Hemlock–fir #1 13-10
Hemlock–fir #2 13-1
Hemlock–fir #3 10-0

24 Southern pine SS 16-10
Southern pine #1 15-10
Southern pine #2 14-2
Southern pine #3 10-10
Spruce–pine–fir SS 15-10
Spruce–pine–fir #1 13-3
Spruce–pine–fir #2 13-3
Spruce–pine–fir #3 10-0

Note: Check availability of lumber over 20 ft in length.
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FLOORS

Ceiling joist 2 × 10
spacing (in.) Species and grade (ft-in.)

Hemlock–fir #3 15-0
Southern pine SS 24-7
Southern pine #1 23-1
Southern pine #2 20-9

16 Southern pine #3 15-8
Spruce–pine–fir SS 23-1
Spruce–pine–fir #1 19-10
Spruce–pine–fir #2 19-10
Spruce–pine–fir #3 15-0
Douglas-fir–larch SS 20-11
Douglas-fir–larch #1 17-4
Douglas-fir–larch #2 16-3
Douglas-fir–larch #3 12-3
Hemlock–fir SS 20-6
Hemlock–fir #1 16-11
Hemlock–fir #2 16-0
Hemlock–fir #3 12-3

24 Southern pine SS 21-6
Southern pine #1 18-10
Southern pine #2 16-11
Southern pine #3 12-10
Spruce–pine–fir SS 19-5
Spruce–pine–fir #1 16-3
Spruce–pine–fir #2 16-3
Spruce–pine–fir #3 12-3

Note: Check availability of lumber over 20 ft in length.

103













109

CHAPTER 5
WALL FRAMING

WALL AND PARTITION FRAMING
❏ Check stud size, heights, and spacing.
❏ Check bottom plate. Make sure it is preser-

vative treated.
❏ Check stud grade stamps.
❏ Ensure that top plates are doubled up for

bearing walls and bearing partitions.
❏ Ensure that top plates are correctly lapped.
❏ Ensure that top plate joints are correctly offset.
❏ Check for horizontal blocking if required.
❏ Check specifications. Is solid bearing speci-

fied for all edges and ends of gypsum
board, plywood, fiber board, and similar
sheet materials? If so, check for continuous
blocking between studs, joists, and/or 
furring.

❏ See that nailing of studs to plates is per code.
❏ Check wind bracing requirements. Is special

diagonal wind bracing called for? Check
seismic zone.

❏ Ensure that solid blocking is provided for the
hanging of fixtures, handrails, cabinets,
baseboard, or wall hung heaters and similar
items.

WALLS
Copyright © 2005 by  
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❏ Check doubling of studs at openings.
❏ Check both load-bearing and non-load-

bearing studs for cuts, holes, and notches in
excess of minimum code requirements.

Refer to Tables 5-1 to 5-3 for stud height and
spacing specifications. The following design is
used for Tables 5-1 to 5-3:
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TABLE 5-1 STUD HEIGHTS AND SPACING, ONE FLOOR

Spacing (in. OC)
Height (ft) 24 16 12 8
<10 2 × 4 2 × 4 2 × 4 2 × 4
<12 2 × 6 2 × 4 2 × 4 2 × 4
<14 2 × 6 2 × 6 2 × 4 2 × 4
<16 2 × 6 2 × 6 2 × 6 2 × 4
<18 Design 2 × 6 2 × 6 2 × 6
<20 Design Design 2 × 6 2 × 6
<24 Design Design Design 2 × 6

Note: See text for design details.





• Snow load <25 psf
• Bending force Fb > 1310 psi
• Elasticity E > 1,600,000 psi
• Tributary dimensions for floors and roofs <6 ft
• Maximum span not exceeding 12 ft
• Eaves <2 ft

INSPECTION OF STUDS
❏ Check that studs are selected to provide true

plane surfaces.
❏ Check that alignment does not vary more

than 1⁄8 in. from the plane of the faces.
❏ Check after installation for crook, bow,

twist, oversized knots, and other imperfec-
tions over and above previous inspections.
Unsuitable material should be repaired or
removed and replaced as required by the
specifications. For wood, drywall, or any
sheet panel surfacing, it is especially impor-
tant to check every stud for plumbness and
minimum crook or bow.

❏ Check that the method of repair is restricted
to an occasional stud and under no circum-
stances are two or more adjacent studs to
be kerfed and scabbed.

❏ Review studs for proper grade:
• Typical grading values of studs are select

structural, no. 1, no. 2, no. 3, stud
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required; manufactured as conventional
veneered plywood, as a composite, or as a
nonveneered panel; unsanded, structural type
more commonly available

APA Rated Sturd-I-Floor EXT For combi-
nation subfloor–underlayment under carpet
where severe moisture conditions may be
present, as in balcony decks; high concen-
trated and impact load resistance; manufac-
tured as conventional veneered plywood, as a
composite, or as a nonveneered panel; avail-
able in square-edge or tongue-and-groove

APA A-C EXT For use where the appear-
ance of only one side is important: soffits,
fences, structural uses, boxcar and truck lin-
ings, farm buildings, tanks, trays, and commer-
cial refrigerators

APA B-C EXT Utility panel for farm service
and work buildings, boxcar and truck linings,
containers, tanks, agricultural equipment; also as
a base for exterior coatings for walls and roofs

APA B-B EXT Utility panel with solid faces

APA Underlayment C-C Plugged EXT For
application over structural subfloor; smooth sur-
face for application of carpet and high concen-
trated and impact load resistance; touch-sanded;
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for areas to be covered with thin resilient floor-
ing (using panels with sanded face)

APA C-C Plugged EXT For use as an under-
layment over structural subfloor, open soffits,
and other similar applications where continu-
ous or severe moisture may be present; smooth
surface for carpet and high concentrated and
impact load resistance; touch-sanded

APA B.B Plyform Class 1 and Class 2 EXT
Concrete form grades with high reuse factor;
sanded on both sides and mill-oiled unless
otherwise specified; special restrictions on
species; also available in HDO for very smooth
concrete finish, in structural 1 (all plies limited
to group 1 species; see Table 4-35), and with
special overlays

APA Marine EXT Ideal for boat hulls; only
of Douglas-fir or western larch; special solid
jointed core construction

APA HDO EXT High-density overlay; hard
semiopaque resin-fiber overlay on both faces;
abrasion resistant; for concrete forms

APA MDO EXT Medium-density overlay;
smooth, opaque, resin-fiber overlay on one or
both faces; ideal base for paint, indoors and
outdoors
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APA-Rated Sheathing Exp 1 or 2 Spe-
cially designed for subflooring and wall and
roof sheathing, but also used for a broad
range of other applications; manufactured as
conventional veneered plywood, as a compos-
ite, or as a nonveneered panel; exposure 1 for
long construction delays

APA Structural 1- and 2-Rated Sheathing
Exp 1 Unsanded panel grades for use where
strength is of maximum importance: structural
diaphragms, box beams, gusset plates, and
stressed-skin panels; manufactured as conven-
tional veneered plywood, as a composite, or
as a nonveneered panel

APA-Rated Sturd-I-Floor Exp 1 or 2 Spe-
cially designed as combination subfloor–under-
layment; smooth surface for application of
carpet and high concentrated and impact load
resistance; manufactured as conventional ply-
wood, as a composite, or as a reconstituted
wood panel (waferboard, oriented strand
board, structural particleboard); available
square-edge or tongue-and-groove

APA-Rated Sturd-I-Floor 48 OC (2-4-1)
Exp 1 For combination subfloor–underlay-
ment on 32-in. and 48-in. spans and for heavy
timber roof construction; manufactured only as
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conventional plywood; available square-edge
or tongue-and-groove

APA Underlayment INT For application
over structural subfloor; smooth surface for
application of carpet and high concentrated
and impact load resistance; touch-sanded; for
areas to be covered with thin resilient flooring
(using panels with fully sanded face)

APA A-D INT For use where appearance of
only one side is important: paneling, built-ins,
shelving, and partitions

APA B-D INT Utility panel with one solid
side; good for backing, sides of built-ins, shelv-
ing, etc.

APA C-D Plugged INT For built-ins, wall
and ceiling tile backing, cable reels, and walk-
ways; not a substitute for underlayment or
Sturd-I-Floor due to lack of their indentation
resistance; touch-sanded; also available with
exterior glue

APA A-A INT For applications with both
sides on view: built-ins, cabinets, furniture, par-
titions; smooth face, suitable for painting

APA A-B INT For use where appearance of
one side is less important but where two solid
surfaces are necessary
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APA B-B INT Utility panel with two solid sur-
faces

HEADERS
Refer to Figure 5-6.

❏ Check that headers for wide openings are
constructed as detailed on the drawings.

❏ Check lumber grade.
❏ Check bearing of header members on studs

at both ends.
❏ Check that there are the required number of

jack studs.
❏ Check that the correct size and spacing of

nails have been used.

127

Figure 5-6 HEADER DESCRIPTION

Jack studs  ( also  called  
trimmers)  

King studs  

Header























For code-approved braced wall methods,
refer to Table 5-20 and the following:

Method 1: 1 by 4 let in bracing from bottom
plate to top plate, angled not more than 60° or
less than 45°

Method 2: 5⁄8-in. wood boards applied diag-
onally, spaced a maximum of 24 in.

Method 3: 5⁄16-in. wood structural panel
sheathing for studs 16 in. OC (minimum of 3⁄8
in. for studs spaced on 24 in. OC)

Method 4: 1⁄2- or 25⁄32-in. structural fiberboard
sheathing applied vertically for studs 16 in. OC

Method 5: 1⁄2-in. gypsum board on studs
spaced 24 in. OC (fastened at 7 in. OC)

Method 6: Particle board installed in accor-
dance to the international code fastener schedule

Method 7: Portland cement plaster on studs
16 in. OC when installed as per international
code applications

Method 8: 7⁄16-in. minimum hardboard panel
siding when installed with fasteners penetrating
11⁄2 in. of the framing members on 6 in. OC for
edges and 12 in. OC supplemental
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• Between floors and roofs, soffits, drop ceil-
ings, and cove ceilings

• In furred spaces at ceilings and floors
• Around vents, pipes, ducts, chimneys, and

fireplaces

Fire-Stop Materials

The following is a list of code-approved fire-
stopping materials:

• 2-in. nominal lumber
• 23⁄32-structural panel with joints backed with

same
• 3⁄4-in. particleboard with joints backed with

same
• 1⁄2-in. gypsum board
• 1⁄4-in. cement millboard
• Unfaced fiberglass for around vents, pipes,

ducts, chimneys, and fireplaces

Unfaced fiberglass must fill the wall cavity a
minimum of 16 in. vertically and must be
packed around piping, conduits, etc.

FASTENERS AND NAILING SCHEDULES
Typical nails are shown in Figure 5-7.

Refer to Table 5-21 for nailing schedules in
different building members.
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Figure 5-7 TYPICAL NAILS

2 in.

2-1/2 in.

3 in.

3-1/2 in.

6d    7d     8d      9d      10d      12d      16d
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CHAPTER 6
HOLES, CUTS, AND NOTCHES IN

FRAMING MEMBERS

Refer to Figure 6-1 and Tables 6-1 through 6-4
for specifications on holes, cuts, and notches in
framing members. Do not use a pre-engineered
joist with dimensional lumber as the band
board. Differences in shrinking can cause 
structural problems or failures!

HOLES/
CUTS

Figure 6-1 NOTCHES AND HOLES SPACING AND SIZES
ALLOWED FOR JOIST.

 No cuts or notches in  middle
Maximum    notch  1/6  depth  

Holes 1/3 of depth 
maximum, minimum 2 in. 

from sides
  

1/4 of depth
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CHAPTER 7
RAFTER FRAMING

Rafters are configured and built several differ-
ent ways. Some are “stick build,” meaning that
are built on the site. Others may be of engi-
neered lumber built at the site, or a engineered
truss system may be used. Trusses must have
very specific design data accompanying them
to the job site. Engineered rafter systems must
be installed according to the manufacturer’s
instructions.

RAFTER SPANS
Refer to Chapter 4, “Reading Span Tables,” 
for instructions for using span tables. Refer to
Tables 7-1 through 7-36 for rafter span
specifications.

RAFTERS
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RAFTERS

Rafter spans should be adjusted when the
ceiling joist or rafter tie is located higher in the
attic space and not resting on the supporting
wall. See Figure 7-1 and Table 7-38.

• Rafters and joists exceeding a depth-to-
thickness ratio of 5-to-1 require lateral 
support.

• Rafters need bridging if the depth-to-
thickness ratio exceeds 6-to-1 (i.e., a 
2 × 12) at intervals of 10 ft or less.

• Headers need to be doubled if spanning
more than 4 ft.

• Truss members cannot be cut or altered.

Figure 7-1 RAFTER TIES

Hr 

Hc Tie 

Support 
wall 







RAFTERS
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Roof Hip rafter
pitch length
(_ : 12 in.) Angle Secant factor
121⁄2 48.17 1.474 1.756
13 47.29 1.505 1.781
131⁄2 48.37 1.537 1.801
14 49.40 1.568 1.833
141⁄2 50.39 1.601 1.860
15 51.34 1.634 1.887
151⁄2 52.25 1.667 1.915
16 53.13 1.700 1.944
161⁄2 53.97 1.734 1.972
17 54.78 1.166 2.002
171⁄2 55.55 1.803 2.031
18 56.31 1.838 2.062
181⁄2 57.03 1.813 2.092
19 57.72 1.908 2.123
191⁄2 58.39 1.944 2.154
20 59.04 1.979 2.186
201⁄2 59.66 2.016 2.218
21 60.26 2.052 2.250
211⁄2 60.83 2.088 2.283
22 61.39 2.125 2.315
221⁄2 81.93 2.162 2.349
23 62.45 2.199 2.382
231⁄2 62.95 2.236 2.416



❏ Step 1. Find the common rafter length.

Common rafter run × secant =
common rafter length

(180 in.) (1.329) (2397⁄16 in.)

❏ Step 2. Find the hip rafter length.

Common rafter run × hip factor =
hip rafter length

(180 in.) (1.663) (29911⁄32 in.)

❏ Step 3. Find difference in length of jack
rafters at 16 in. OC spacing.

Jack rafter spacing × secant =
jack length difference

(16 in.) (1.329) (211⁄4 in.)

HEEL AND JOINT CONNECTIONS
Refer to Figure 7-2 and Tables 7-40 to 7-42.

• 40d box nails shall be permitted to be sub-
stituted for 16d common nails.

• Nailing requirements shall be permitted to
be reduced 25% if nails are clinched.

• Heel joint connections are not required
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CHAPTER 8
ROOF FRAMING

• Rafter ties should be spaced no more than 4
ft on center (OC).

• The ridge board should be at least 1 in. and
the same depth as the end cut of the rafter it
supports.

• A hip and valley should have a hip rafter or
valley rafter of not less than 2 in. and of
same depth as the rafter it supports.

• If the roof pitch is less than 3 in. vertical in
12 in., then the rafters and joists need to be
designed as beams.

PURLINS
Refer to Figure 8-1.
• Purlins must be the same size as the

supported rafters.
• Purlins must be supported by struts at least 

2 × 4 in.
• Supports cannot slope less than 45°.
• Supports must be spaced no more than 4 ft

apart.
• Struts must be braced if over 8 ft long.

ROOF
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ROOF CURBS
Roof curbs must have 3/12 pitch or less and
be at least 4 in. in height.

RAFTERS AND JOISTS
Rafters and joists must bear a minimum of 
11⁄2 in. on wood and 3 in. on masonry. The
following guidelines cover cutting and drilling
of joists and rafters:

• Cuts or notches must not exceed 1⁄4 the
depth at the ends.
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Figure 8-1 ROOF PURLINS

Ridge board

Purlin

Brace

Bearing 
wall

45˚maximum

Foundations



ROOF

• No cuts or notches should be located in mid-
dle third of the span.

• Cuts must not exceed 1⁄6 of depth at the top
or bottom.

• Bored holes are not permitted within 2 in. of
edges.

• Holes must not be more than 1⁄3 the depth.
• Holes cannot be closer than 2 in. to any

notch.
• The tension side (bottom) of lumber must not

be notched except at the ends.
• Cantilevered members cannot be notched!

They may have holes drilled if they are no
closer than 4 in. from the end.

ENGINEERED RAFTERS
Refer to Figure 8-2. Check to ensure that the
manufacturer’s installations are being used 
and strictly followed. As with engineered lumber
used as joists, the manufacturer usually will 
void the warrantee if the product ever becomes
wet.
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Ventilators

To establish the required number of ventilators
needed for any area, first calculate the total
number of cubic feet in the area to be venti-
lated. Then follow instructions below.

If you know the number of required air
changes: Divide the total cubic feet by the num-
ber of air changes required per minute. This will
give you the number of cubic feet per minute
(CFM) required to reach the correct air
changes. On the CFM ratings chart (Table 8-1),
find the rotary ventilator (RV) that most closely
reaches the correct CFM (use the lowest CFM
rating so that this will be the minimum attained).
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TABLE 8-1 SIZING OF ROTARY VENTILATORS

Cubic feet per minute (CFM)
Wind speed Temperature
(mph) difference 6 in. 8 in. 10 in. 12 in. 14 in. 18 in.
4 10 81 144 224 323 440 721

20 83 149 232 334 455 752
30 88 149 244 352 479 793

8 10 144 257 400 576 788 1299
20 146 261 407 586 798 1320
30 146 264 410 591 806 1333

10 10 178 317 494 711 970 1604
20 182 325 506 729 994 1844
30 188 332 517 748 1016 1678



If you know the size of the rotary requested:
Divide the minimum CFM rating into total cubic
feet. This will tell you how many ventilators are
needed to totally ventilate the area each
minute. (This number can then be used to calcu-
late the number of minutes that you want a
100% air change to take place.)

ATTIC ACCESS
• Attic access requires a minimum opening of

22 × 30 in.
• A 30-in.-head clearance is needed between

the rafters and the opening.
• Check sizes of any installed equipment such

as HVAC units or water heaters. The access
must be large enough to allow removal.

CORNICES
Refer to Figure 8-4 for features found in cornices.

TRUSSES
Verify all code-required design data. Refer to
Figures 8-5 and 8-6 for components and types
of trusses.

❏ Check slope, span, and spacing of trusses.
❏ Check joint locations.
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• Concentrated loads and their points of
application

• Controlling wind and earthquake loads
❏ Check adjustments to lumber and joint con-

nector design values for conditions of use.
❏ Check each reaction force and direction.
❏ Check joint connector type and description

(e.g., size, thickness, or gauge) and the
dimensioned location of each joint connec-
tor except where symmetrically located rela-
tive to the joint interface.

❏ Check lumber size, species, and grade for
each member.

❏ Check connection requirements for the
following:
• Truss to truss girder
• Truss ply to ply
• Field splices
• Calculated deflection ratio and/or maxi-

mum description for live and total load
❏ Check maximum axial compression forces in

the truss members to enable the building
designer to design the size, connections,
and anchorage of the permanent continuous
lateral bracing. Forces should be shown on
the truss design drawing or on supplemental
documents.

❏ Check required permanent truss member
bracing location.



The preceding information must be on the site
and must accompany the delivery of the trusses.

TRUSS INSPECTIONS
Refer to Figures 8-7 through 8-11 and Tables 8-2
through 8-4.

Before Installation

❏ Verify sizes and design as per approved
shop drawings, plans, and specifications.

❏ Verify correct wood type and grade.
❏ Check for correct metal plates, locations,

and tolerances.
❏ Ensure that web placements are correct and

within tolerances.
❏ Check that trusses are stored correctly.
❏ Do not allow the cutting of bands until ready

to install.
❏ Use correct methods of lifting.

After Installation

❏ Ensure that appropriate ground bracing has
been used to anchor the lateral bracing.

❏ Ensure that lateral bracing has been
installed and spaced correctly.

❏ Check that lateral bracing has been lapped
correctly.

❏ Check that diagonal braces are installed.
❏ Make sure trusses are spaced correctly.
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Figure 8-7 SAFETY TAGS FOR TRUSSES

 
 

 
 

 

 
 

 

      TEMPORARY
LATERAL BRACING
        REQUIRED

Truss design requires temporary continuous
lateral bracing on this chord member and
similar chord members of adjacent trusses.
Refer to Truss Plate Institute's guidelines
for location of temporary lateral bracing.

Truss Plate Institute

 

 
FOR THIS AND ALL SIMILAR TRUSSES 

 
Truss design requires that this truss be 
installed on a support at this location. 

 
 

 
Truss Plate Institute 

 

PLATE HERE
 

Bearing  Location
 

 BEARING
LOCATION

        



❏ Ensure that trusses are placed laterally and
vertically within tolerances.

❏ Ensure that trusses have not been damaged
during installation.

Truss Repairs

Any correction that involves cutting, drilling, or
relocating any truss member or metal connector
plate is considered to be a major correction,
and it should never be done without the written
approval of the truss designer and or the
designer of record.
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Figure 8-8 TRUSS PLUMB TOLERANCES

 
 

True plumb

Depth D

D/50 or 2 in.
 (lesser)
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Figure 8-9 BOWING TOLERANCES OF TRUSSES

 

 

Lesser of  
L/200 or  2 in. 

Truss
Wall 

Length (L)

TABLE 8-2 TRUSS BOW ALLOWANCES

D (in.) D/50 (in.) D (ft)
12 1⁄4 1
24 1⁄2 2
36 3⁄4 3
48 1 4
60 11⁄4 5
72 11⁄2 6
84 13⁄4 7
96 2 8
108 2 9

Note: Allowances are as per HIB-91 of Truss Plate Institute (TPI). Refer to Figure 8-8.
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CHAPTER 10
MISCELLANEOUS FRAMING

INTERIOR FINISH
❏ Ensure that the correct quality of each piece

of material is used.
❏ Check that grounds are provided to which

to nail trim.
❏ Check that exposed surfaces are sanded

smooth.
❏ Check that backs of trim, to be installed

against wood or plaster, are hollow.
❏ Make sure that joints are tight, sawed and

fitted accurately, and made to conceal
shrinkage.

❏ Check that finish nails are used to secure
trim set for puttying.

❏ Check that door and window trim, pilasters,
newels, and posts are of single lengths.

❏ Ensure that bases are set in place after floor
is laid.

❏ For wood finish flooring, ensure that shoe
mold is nailed to base only.

MISC.
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MILLWORK
❏ Check millwork on arrival at the job site

against specifications and details of shop
drawings and/or contract drawings. Closely
check workmanship.

❏ Check requirements for treated wood.
Preservative treatment may be required for
some components, especially those to be in
contact with concrete or masonry.

❏ Check for water-repellent preservative
requirements.

❏ Inspect condition of materials for warps,
splits, and damages.

❏ Ensure that back-priming has been accom-
plished where specified.

❏ Check that anchors have been provided as
specified or detailed.

❏ Ensure that fastenings are the type, size,
and spacing specified, or shown.

❏ Verify the hardware.
❏ Ensure adequate protection of the installed

items from construction damage.

INTERIOR TRIM AND FRAMING
Refer to Figures 10-1 to 10-3 for clearances
around kitchen and bath fixtures.
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• Risers must be not more than 73⁄4 in. in height.
• Treads must be not less than 10 in. in depth,

and the greatest must vary from the lesser
by no more than 3⁄8 in.

• Nosing should be 3⁄4 to 11⁄4 in. except when
the depth of tread is at least 11 in.

• Headroom must be at least 6 ft 8 in.

Spiral Stairs

• Spiral stairs must be at least 26 in. in width
on 71⁄2 in. in depth at 12 in. from the nar-
row end (Figure 10-8).
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Figure 10-7 STAIR HEADROOM AND 
HANDRAIL HEIGHTS

 
 

 Headroom

 minimum 6 ft 8 in.

Total rise 

Handrail height 34 in.
to 38 in.

        





Handrails

• Handrails should be 34 to 38 in. in height.
• The space next to the wall must not be less

than 11⁄2 in.
• The gripable size should be 11⁄4 to 2 in.
• Openings must be less than 4 in. apart.
• Handrails need to withstand 200 pounds of

force.
• Handrails are required if stairs are more

than 30 in. above grade.

Calculating Treads and Risers

Refer to Figure 10-9.
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Figure 10-9 RISE AND RUN IN STAIRS

Total run

Total rise

        



❏ Step 1. Divide total floor-to-floor rise (in
inches) by 7.

❏ Step 2. Raise or lower fraction to nearest
whole number. This is the number of risers.

❏ Step 3. Divide total rise by number of risers
to determine height of riser.

❏ Step 4. Number of treads is one less than
the number of risers.

For example, for a total rise of 10 ft,

120 in./7 in. = 17.14 ≈ 17 risers (=16 treads)

120 in./17 = 71⁄16 in. per riser

EXTERIOR FINISH
❏ Determine material type, grade, and length

of boards to be used, and condition of
material.

❏ Ensure that the correct nails, staples, or
other fasteners are being used.

❏ Ensure that the manufacturer’s instructions
are strictly followed! Make sure that they are
on the site.

❏ Make sure that prefinished siding is sealed
and finished exactly as specified.

❏ Check that fastening of finished siding is
exactly as directed by the siding manufac-
turer.
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❏ Inspect for excessive bowing, warping, or
damages of such items as trim and siding.

❏ Check for workmanship such as sawing, fit-
ting, appearance and location of splicing,
coping, shouldering, mitering, and excess
splices.

❏ Ensure that end joints of siding are made at
supports. Check clearances.

❏ Check trim installation for specified nailing,
joining, fitting, and caulking for water resis-
tance.

❏ Check that preservative treatment has been
provided as specified. All new cuts must be
retreated!

❏ Make sure that door and window trim and
moldings are in single lengths. Machine
finger-jointing is permitted.

❏ Ensure that all flashing has been correctly
installed.

❏ Check that joints of built-up members are
staggered.

❏ Ensure that joints in exterior millwork are
constructed so as to be weather tight.

❏ For wood shingles installed on walls, check
to ensure the following:
• Correct grade for shingles
• Starter courses doubled
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• Weather exposure, as specified (see “Up
to Code” Thermal and Moisture Protec-
tions book for more information)

• Nailing 1 in. above butt line of the next
course

• Joints kept offset from the previous course
❏ Check for priming of all sides and edges of

exterior wood work. This applies especially
to the backside of fascia, soffits, frieze
boards, and trim.

THINK SAFETY AT  ALL  T IMES
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❏ Review and study all plans and 
specifications—not just the carpentry 
and framing set.

❏ Inspect incoming materials against approved
shop drawings.

❏ Inspect for proper storage of materials.
❏ Verify all lumber grades and metal gauges.
❏ Verify approved fasteners and mounting

ware, such as joist hangers.
❏ Check for pressure-treated members and

engineered lumber as required.
❏ Check moisture content of all wood members

before covering.
❏ Do not allow installation of damaged or dirty

materials.
❏ Inspect all installed equipment for protection

against damage during construction.
❏ Ensure that all fire clearances are maintained

throughout construction.
❏ Ensure that all ADA (Americans with 

Disabilities Act) clearance requirements have
been met.

❏ Review contractor’s safety plan when
applicable.

❏ Ensure that equipment manufacturer’s 
instructions are strictly followed for each 
component—especially for trusses and
engineered products.

❏ Enforce all project, OSHA, State, and safety
standards.

❏ Do not allow concentrated loads during
construction.

❏ Review all Change Orders and verify that
Record Set Drawings are being maintained.

❏ Make safety your first priority at all times.
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