CHAPTER 23
WOOD

User notes:

About this chapter: Chapter 23 provides minimum requirements for the design of buildings
and structures that use wood and wood-based products. The chapter is organized around
three design methodologies: allowable stress design (ASD), load and resistance factor
design (LRFD) and conventional light-frame construction. In addition it allows the the
American Wood Council Wood Frame Construction Manual for a limited range offSiructtires.
Included in the chapter are references to design and manufacturing standards f rious
wood and wood-based products; general construction requirements; designsgkite
lateral force-resisting systems and specific requirements for the applicatij
design methods.

Code development reminder: Code change proposals to this ch
the IBC—Structural Code Development Committee during the 2022
Development Cycle.

SECTION
GEN L
2301.1 Scope.
S

The provisions of this chapter shall govern the mat

nstruction and quality of wood members
and their fasteners.

2301.2 Nominal sizes.

For the purposes of this chapter, wh im SO er are specified, they shall be deemed to be
nominal dimensions unless specifical [ tual dimensions (see Section 2304.2).

CTION 2302
DESIGN REQUIREMENTS

2302.1 General. A\

The design of structural elements or systems, constructed partially or wholly of wood or wood-based products,

shall be in acc Nthe following methods:

design in accordance with Sections 2304, 2305 and 2306.

nce factor design in accordance with Sections 2304, 2305 and 2307.
ht-frame construction in accordance with Sections 2304 and 2308.
in accordance with Section 2309.

5. TRe design and construction of log structures in accordance with the provisions of ICC 400.

SECTION 2303
MINIMUM STANDARDS AND QUALITY

2303.1 General.
Structural sawn lumber; end-jointed lumber; prefabricated wood I-joists; structural glued-laminated timber;



wood structural panels; fiberboard sheathing (where used structurally); hardboard siding (where used
structurally); particleboard; preservative-treated wood; structural log members; structural composite lumber,
round timber poles and piles; fire-retardant-treated wood; hardwood plywood; wood trusses; joist hangers;
nails; and staples shall conform to the applicable provisions of this section.

2303.1.1 Sawn lumber.
Sawn lumber used for load-supporting purposes, including end-jointed or edge-glued lumber,

inspection agency that has been approved by an accreditation body that complies with DOC PS
equivalent. Grading practices and identification shall comply with rules published by
accordance with the procedures of DOC PS 20 or equivalent procedures.

2303.1.1.1 Certificate of inspection.
In lieu of a grade mark on the material, a certificate of inspection as to igsued by a
lumber grading or inspection agency meeting the requirements of thi
accepted for precut, remanufactured or rough-sawn lumber and fgr si inches (76 mm)
nominal thickness.

2303.1.1.2 End-jointed lumber.
Approved end-jointed lumber is permitted to be used in
same species and grade. End-jointed lumber used i

lid-sawn members of the
to have a fire-resistance

2303.1.2 Prefabricated wood l-joists.
Structural capacities and design provisions for. -joists shall be established and
monitored in accordance with ASTM D5055.

2303.1.3 Structural glued-laminated
Glued-laminated timbers shall be manu [ ified as required in ANSI/APA 190.1 and ASTM
D3737.

2303.1.4 Structural glued : d timber.
g d and identified in accordance with ANSI/APA PRG 320.

ategory value shall be used as the “nominal panel thickness” or “panel thickness”
ed in this code. Wood structural panel components shall be designed and fabricated in
applicable standards listed in Section 2306.1 and identified by the trademarks of an

panels where permanently exposed in outdoor applications shall be of exterior type, except
tural panel roof sheathing exposed to the outdoors on the underside is permitted to be

034.6 Fiberboard.
oard for its various uses shall conform to ASTM C208. Fiberboard sheathing, where used
structurally, shall be identified by an approved agency as conforming to ASTM C208.



2303.1.6.1 Jointing.
To ensure tight-fitting assemblies, edges shall be manufactured with square, shiplapped, beveled,
tongue-and-groove or U-shaped joints.

2303.1.6.2 Roof insulation.
Where used as roof insulation in all types of construction, fiberboard shall be protected with
approved roof covering.

2303.1.6.3 Wall insulation.
Where installed and fire-blocked to comply with Chapter 7, fiberboards are permitted as wall i
in all types of construction. In fire walls and fire barriers, unless treated to com
Class A materials, the boards shall be cemented directly to the concrete, mas
noncombustible base and shall be protected with an approved noncombustibl
base without intervening airspaces.

eer anghored to the

2303.1.6.3.1 Protection.
Fiberboard wall insulation applied on the exterior of foundatj
ground level with a bituminous coating.

| be tected below

2303.1.7 Hardboard.
Hardboard siding shall conform to the requirements of
identified by the label of an approved agency. Hardbo

35.6 and, whefe used structurally, shall be
ment shall meet the strength

7 1
requirements of /32-inch (5.6 mm) or /4-inch (6.4 [ ardboard planed or sanded on one
side to a uniform thickness of not less than 0.

the requirements of ANSI A135.5. Other basic
A135.4. Hardboard products shall be ins, j

. finished hardboard paneling shall meet
ts shall meet the requirements of ANSI

2303.1.8 Particleboard.
Particleboard shall conform to A
certificate of inspection issued b
other than indicated in this

cy. Particleboard shall not be utilized for applications
e particleboard complies with the provisions of Section 2306.3.

2303.1.8.1 Floor

Particleboard floor conform to Type PBU of ANSI A208.1. Type PBU underlayment

shall be not mm) thick and shall be installed in accordance with the instructions of

the Co

2303.1.9 ive-treated wood.

Lu i wood, piles and poles supporting permanent structures required by Section 2304.12 to
b“v d shall conform to AWPA U1 and M4. Lumber and plywood used in permanent wood
foundation systems shall conform to Chapter 18.

.9.Wldentification.

uired by Section 2304.12 to be preservative treated shall bear the quality mark of an

ection agency that maintains continuing supervision, testing and inspection over the quality of the
pa@servative-treated wood. Inspection agencies for preservative-treated wood shall be listed by an
creditation body that complies with the requirements of the American Lumber Standards Treated
Wood Program, or equivalent. The quality mark shall be on a stamp or /abel affixed to the preservative-
treated wood, and shall include the following information:

1. Identification of treating manufacturer.



2. Type of preservative used.

3. Minimum preservative retention (pcf).

4. End use for which the product is treated.

5. AWPA standard to which the product was treated.

6. ldentity of the accredited inspection agency.

2303.1.9.2 Moisture content.
Where preservative-treated wood is used in enclosed locations where d jce cafihot readily
occur, such wood shall be at a moisture content of 19 percent or less g€foretoel with

insulation, interior wall finish, floor covering or other materials.

2303.1.10 Structural composite lumber.
Structural capacities for structural composite lumber shall be establis
ASTM D5456.

ed in accordance with

2303.1.11 Structural log members.
Stress grading of structural log members of nonrect
be in accordance with ASTM D3957. Such structur.
an approved lumber grading or inspection age
inspection as to species and grade issued by
requirements of this section shall be permji

as typically used in log buildings, shall
all be identified by the grade mark of
ark on the material, a certificate of
or inspection agency meeting the

2303.1.12 Round timber poles and pi

Round timber poles and piles shal 3200 and ASTM D25, respectively.

Engineered wood rim boarg8 ANSI/APA PRR 410 or shall be evaluated in accordance with
ASTM D7672. Structura : : accordance with ANSI/APA PRR 410 or established in
accordance with AST R ds conforming to ANSI/APA PRR 410 shall be marked in
accordance with t

qtive lumber shall be acceptable for use in one- and two-family dwellings,
1 and accessory structures. Native lumber shall also be acceptable for use in

htive lumber is used, it shall be subject to the following requirements:

1zing Criteria: For lumber, sized in accordance with the DOC PS-20, figures for maximum fiber
stress and modulus of elasticity for framing grade No. 2 shall be used in establishing span and
spacing characteristics for all structural members.

Stress Criteria: Lumber which is sized in excess of the dimensions established by the DOC PS-20
for the given nominal size referenced shall be allowed to have a maximum fiber stress increase
above that provided in section 2303.1.14 item 1 in proportion to the increased bearing capacity of
the cross section as provided in Table 2303.1.14.



TABLE 2303.1.14 NATIVE LUMBER - ALLOWABLE STRESSES

Actual lumber size
(closest size which does
not exceed the size Multiplier Value to be added to multiplier factor
Nominal shown) factor based on | lumber with larger widths ose shown in
size width (in.) x height (in.) | lumber width column two for w :
>V, and <% in.
2%x7% 1.0x Fs
3x8 2% x7% 1.07 0.10
2%x8 1.14
27%x9% 1.0
3x10 2% x9% 1.05 0.10
2% x10 1.11
2% x 11 % 1.0
3x12 2% x 11 % 1.04 0.20
2% x 12 1.09
2%x13 %
3x 14 2% x13% 0.20
2% x 14
3%x9"%
4x10 3%x9% 0.07 0.14
3% x10
3%x11%
4x12 0.07 0.14
4x 14 0.07 0.14

2303.1.14 Add subsection and t%ble as follows:

A

2303.1.14 Native Lumber. Native lumber that has been sized in accordance with the sizing requirements of American
Softwood Lumber Standards PS 20-20 and that has not been grade-stamped under the authority of a Lumber Grading
Bureau shall be acceptable for use in one and two family dwellings, barns, sheds and agricultural and accessory structures,

i‘f the followin% requirements are met:

1. The native lumber producer is licensed and the mill producing the native lumber is registered in the Commonwealth
of Massachusetts in accordance with the requirements in 780 CMR 110.R4.

2. The lumber is sold directly by the landowner or employee of the sawmill that milled the lumber to the owner of the
dwelling to be constructed or that person's authorized representative.

3. The lumber conforms with product and inspection standards under American Softwood Lumber Standard PS 20-20.

5



4. The lumber is certified by an inspector who is certified by an accredited independent third party agency of the
American Lumber Standard Committee.

2303.2 Fire-retardant-treated wood.
Fire-retardant-treated wood is any wood product that, when impregnated with chemicals by a pressure process
or other means during manufacture, shall have, when tested in accordance with ASTM E84 or UL 7
flame spread index of 25 or less. Additionally, the ASTM E84 or UL 723 test shall be continued for

1
period and the flame front shall not progress more than 10 /2 feet (3200 mm) beyond the centerli

burners at any time during the test.

2303.2.1 Pressure process.
For wood products impregnated with chemicals by a pressure process, the proce all be rformed in
closed vessels under pressures not less than 50 pounds per square inch g 45 k

2303.2.2 Other means during manufacture.
For wood products impregnated with chemicals by other means durj ture, Mle treatment shall be
an integral part of the manufacturing process of the wood product. provide permanent

protection to all surfaces of the wood product. The use of paints, coating, stains or other surface treatments

is not an approved method of protection as required in this section.
1
Wood structural panels shall be tested with a ripped or cut longitudinal gap of /8 inch (3.2 mm).
A 9B YV
2303.2.4 Labeling.

In addition to the labels required in Section 2303.1.1 for sawn lumber and Section 2303.1.5 for wood
structural panels, each piece of fire-retardant-treated lumber and wood structural panels shall be labeled.
The label shall contain the following items:

2303.2.3 Fire testing of wood structural panels.

-

1. The identification mark of I( y in accordance with Section 1703.5.

rying after treatment.
a with appropriate standards in accordance with Sections 2303.2.5 through 2303.2.8.

-retardant-treated wood exposed to weather, damp or wet locations, include the words “No
ase in the listed classification when subjected to the Standard Rain Test” (ASTM D2898).

.5 Strength adjustments.

gn values for untreated lumber and wood structural panels, as specified in Section 2303.1, shall be
adjusted for fire-retardant-treated wood. Adjustments to design values shall be based on an approved
method of investigation that takes into consideration the effects of the anticipated temperature and humidity
to which the fire-retardant-treated wood will be subjected, the type of treatment and redrying procedures.



2303.2.5.1 Wood structural panels.
The effect of treatment and the method of redrying after treatment, and exposure to high temperatures
and high humidities on the flexure properties of fire-retardant-treated softwood plywood shall be
determined in accordance with ASTM D5516. The test data developed by ASTM D5516 shall be used
to develop adjustment factors, maximum /oads and spans, or both, for untreated plywood desigasg

in accordance with ASTM D6305. Each manufacturer shall publish the allowable maximum
spans for service as floor and roof sheathing for its treatment.

2303.2.5.2 Lumber.
For each species of wood that is treated, the effects of the treatment, the method
treatment and exposure to high temperatures and high humidities on the allow
fire-retardant-treated lumber shall be determined in accordance with ASTM D
developed by ASTM D5664 shall be used to develop modification factors for
temperature and at elevated temperatures and humidity in accordance
manufacturer shall publish the modification factors for service at tem an 80°F
(27°C) and for roof framing. The roof framing modification factors sha
climatological location.

2303.2.6 Exposure to weather, damp or wet locations.
Where fire-retardant-treated wood is exposed to weather, jons, it shall be identified as
“Exterior” to indicate there is no increase in the listed fla fined in Section 2303.2

when subjected to ASTM D2898.

2303.2.7 Interior applications.
Interior fire-retardant-treated wood shall have
accordance with ASTM D3201 procedures at 9
wood shall be tested in accordance with
wood designated as Type A shall be te

t over 28 percent when tested in
humidity. Interior fire-retardant-treated
2303.2.5.2. Interior fire-retardant-treated
d in ith the provisions of this section.
2303.2.8 Moisture content.
Fire-retardant-treated wood shall b ure content of 19 percent or less for lumber and 15
percent or less for wood str, fore use. For wood kiln-dried after treatment (KDAT), the kiln
iln drying the lumber and plywood submitted for the tests
described in Section 230 and 2303.2.5.2 for lumber.

2303.2.9 Types
See Section 603. [ the use of fire-retardant-treated wood in buildings of Type | or Il

. Members are permitted to be joined by nails, glue, bolts, timber connectors, metal connector
or other approved framing devices.

2303.4.1.1 Truss design drawings.
The written, graphic and pictorial depiction of each individual truss shall be provided to the building
official for approval prior to installation. Truss design drawings shall be provided with the shipment of



trusses delivered to the job site. Truss design drawings shall include, at a minimum, the following
information:

1. Slope or depth, span and spacing.

2. Location of all joints and support locations.
3. Number of plies if greater than one.

4. Required bearing widths.

5. Design loads as applicable, including:

5.1. Top chord live load. Q
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 as Wind, rain, snow, seismic).
6. Other lateral loads, includin

7. Adjustments to wood mem onnector plate design value for conditions of use.

8. Maximum reactiop_fo n, including maximum uplift reaction forces where
applicable. A

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

10. Si d gr for each wood member.

1 -truss ections and truss field assembly requirements.

ted span-to-deflection ratio and maximum vertical and horizontal deflection for live and
as applicable.

imum axial tension and compression forces in the truss members.

equired permanent individual truss member restraint location and the method and details of
restraint and diagonal bracing to be used in accordance with Section 2303.4.1.2.

03.4.1.2 Permanent individual truss member restraint (PITMR) and permanent individual truss
member diagonal bracing (PITMDB).

Where the truss design drawings designate the need for permanent individual truss member restraint, it
shall be accomplished by one of the following methods:



1. PITMR and PITMDB installed using standard industry lateral restraint and diagonal bracing
details in accordance with TPI 1, Section 2.3.3.1.1, accepted engineering practice, or Figures

2303.4.1.2(1), (3), and (5).

2. Individual truss member reinforcement in place of the specified lateral restraints (i.e., buckling
reinforcement such as T-reinforcement, L-reinforcement, proprietary reinforcement, etc%such
that the buckling of any individual truss member is resisted internally by the individlial tryss?
The buckling reinforcement of individual truss members shall be installed as sgo n the
truss design drawing, on supplemental truss member buckling reinforcement det
by the truss designer or in accordance with Figures 2303.4.1.2 (2) and (4).

3. Aproject-specific PITMR and PITMDB design provided by any regis{ére sign professional.

PITh®R ON WEB MEMBERS,
REFER TO) TRUSS DESIEN
DiAPFHRAGM DRAVNG FOR LOCATIONS,

HAFHRAGM

&) Usa minimum 2od sineas - graded enksee for PITME and PITMDS unkesa olharsss apaclied

FITMR = = A
b.) Truss lop chord and bottomn choed members shall b= restrained and braced. - = o~ % o %
" L - ' 5
o) Bracing bo resist forces appied perpendicular o the Fuss, such as wind bracing at gable ends, shall be = __.--"' - . - 4 ___..-"" -
spascified by the bulding designer. . = -'r___. -
< o A =
FITMDE = N
ELEVATION WIEW OF TRUSS WITH SINGLE ROW, RITMR v =
=

PITMA (N WEB MEMBERS. ATTACH TO EACH INTERSECTING

WER MEMBER WITH MINIMLI OF (2101317 ¥ 3 NAILS, OVERLAF FITMR

OME TRUSS SPACE AT EACH SPLICE LOCATION g_mﬂnﬁg‘hﬁ'ﬂ

& YOCTYP PTMOE MAILED TO BLOCKING WATH (4] 00130° X 3" NAILS A K 3
S F < A . S : . A . S . B e iy
SINGLE AITMOE 2xE BLOGKING TYP,
CPTION INSTALL
OM OPPOSITE 45 ML TYP
SIDE OF WERS j |
FROM PITHA ‘ £ ; : "
T DOUBLE AITMOE OPTION
45° M TYP

EXTEND ENDS
QOF FITMA AND
BITMOE AT
LEAST 3 ' N N N N D
BEYOMD THE
WEE TO AVDID PITMOE NAILED TO £ Y OR 10 TRUSS SPACES, MAXIMUM AITMGE NAILED TO ALOCKING
SPUTTING. TP BLOCKING WATH (4] WATH (4] 01317 X T NALS

U307 37 MAILE FITMOE ON'WEB MEMBERE, POSITION FITMOE TD CROSS WER IN CLOSE PROXIMITY TO THE FITMR
AMDWITH ENDS CLOSE TO TOP AMD BOTTOM CHORD OF THE TRUSSES. ATTACH FITMOE TO EACH
INTEREECTING WEB MEMBER WITH MIMBSUM OF (2 01007 X MALS. OVERLAP PITMOS ONE TRUSS
SPACE AT EACH SPLICE LOCATIIN

A SECTION (EXAMPLE OF SINGLE ROW OF PITMR WITH PITMDE ON WEB MEMBERS)

For SI; t = 304.8 mm.

FIGURE 2303.4.1.2 (1)
AND PITMDB FOR TRUSS WEB MEMBERS REQUIRING ONE ROW OF PITMR



WEE MEMBER BUCKLING
BLAB

CHAPHRAGM
REINFORCEMENT. SEE TABLE :
: BELOW &N REFER TO FIGLRE REINFORCEMENT
T Oh THE RIGHT TRUSS .
MEMBER =]

TRUSS
| MEMBER | <]
; :

=

..-){':I TRUSS MEMEER

DIAFHRAGM _— ; B L-REINFORCEMEMT T-REINFORCEMENT SCAH REINFORCEMENT
ELEVATION VIEW OF L, T OR SCAE REINFORCEMEMT TYPES OF WEE MEMBER BUCKLING REINFORCEMENT

&) Truss bop chord and battom chord members shall be rsstrained and bracsd.
b} Bracing 0 resist forces apphied peperndicular o e s, such as wind bracing at gabde ends. shall ba specified by tha building dasionar.
6.} Lz e lable beloer unless project spedfic web member rerdorcement is provided on B inees design drawng or supplementsl truss bocking redorcemsed delaiks ans provided by the russ designer,

NUMBER OF | TYPEANDSIZE OF MINIMUN
ROWS OF SIZE OF L WEBR GRADE OF WER CONNECTION OF WER
PITMRE IH.l.Sb REINFORCEMENT REINFORCEMENT REINFORCEMENT TO
SPECIFIED ON | WER | FOR T, L OR SCAR? UWEE
WEB MEMEBER i
2xd 2xd
Same species and G0 of web or extend fo [ N
131 ils at &
[NE Iy 2xb grale ar betler than within 6° af end of weh { m:-l:l.':.:.';* '
weh member member, whichever is greater
xR 2xB

TMaxirmum aliowable web lenglth is 14'
*Artach Scab rainforcement to wab with two rows of minimum 0.131% « ¥ nails st 6 on-cantar

A 4

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

FIGURE 23 (2)
ALTERNATIVE INSTALLATION USING BUCK CEMENT FOR TRUSS WEB MEMBERS IN
LIEU OF O MR

R
Q\
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« PITMR 0N WEB MEMBERS
il REFER TO TRUSS DESIGH
DRAWING FOR LOCATIONS.

<

CHAPHRAGM
A Lise minimum Zxd sireas - graded kimber b STME and PITIMDS unless ofenvise spadified.

b} Truss bop chaid and bo@am oo mamisers shial be restrained and braced.

(4] Dmn'lgm resisf froes applied perpendicular fo the truss, such a5 wind bracing al gable ends, shal be
apechied by he buiking desgner,

ELEVATION VIEW OF TRUSS WITH DOUBLE ROW, PITMR
FITMIR ONWEB MEMBERS. ATTACH T EACH INTERSECTING

WEE MEMBER WITH BMINIMLEA OF (2] 0.131° X 3° HAILS. OVERLAP PITHIR OME

TRUSS SPACE AT EACH SPLICE LOCATION.

X8 BLOCKIMNG TYP.

ATMES HALED TO BLOCKING
WATH (4} D131 X 27 NAILS.

= FALCTYP FITHOE HULED TO BLOCKING WITH (4) 01347 X T MAILS,
T T T 1 T T T T T T T T T T T T T
SINGLE A THOG
CFTION INSTALL
DN OPPOSITE r
SIDE OF WEBS E s b
FROM BITMA.

EXTEND ENDS OF
FPITMR AND ATUMRE

TRIFLE AITMOE OPTION

FITMOA NAILED TO BLOCHMNG
WATH (4] 139" X 3" HAILS

ATLEAST 3° BEYCMD
THE WEB T ANDID
SPLITTING, TYF

45" MAK. TYP

X i i |} L

|

FITMOE MAILED T
BLOCKING WITH (4}
Q1317 X T NALE.

5 20 OR 10 TRUSE SPACES, MAXIMLIM
PITMOE OH WER MEMBERS. POSITION ATMDE TO CROES WER IN

CLOSE PROXIMITY TO THE PITMA ARD WITH ENDS CLOSE TO TOP AMD BOTTOM

CHORD OF THE TRUSSES, ATTACH RITMDE TO EACH INTERSECTING 'WEB

MEMBER WATH MINBAUM OF (2) 0,131 2 3° NAILS. OWERLAP PITMOE ONE TRIUSS SPACE AT
EACH SPLICE LOCATION,

SECTION (EXAMPLE OF DOUBLE ROW OF PITME WITH PITMDE ON WEE MEMBERS)
v

B

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

RE 2303.4.1.2(3)
PITMR AND PIT

WEB MEMBER BUCKLING
DIAPHRAGH REINFORCEMENT SEE TABLE 3
BELCW AMD REFER TO FIGLRES (=< | - |
(M THE RIGHT
TRUEE MEMBER k TRUSS MEMBER:
v il
U-REINFORCEMEMT HRERFORCEMENT

7
DHAPHRAGM

ELEVATION VIEW OF | OR U REINFORCEMENT
a.}) Tness lop chord and bobtoen cheed memibers shal be restmined and braced.

.y Bracing o ressl fonces spplied perpandicular 1o the Muss. such 85 wind bracing &t gable ands, shall be spacified by the Building dasigner.

TYPES OF WEB MEMBER BUCKLING REINFORCEMENT

B MEMBERS REQUIRING TWO ROWS OF PITMR

.} Use the kabie befcw unkess projed speciic web member reinforcement s provided on the inuss design drawing ar supplemental inuss bucking rerdorcement detals ane provided by he Inss designer.

MINIMLUN

MININILUNE

NUMBER OF SIZE OF TYPE AND CRADE OF WER
ROWS OF THLSS SIZE OF WEE REINFORCEMENT LENGTH OF WER CONNECTION OF WER
FITME WER FORTORLU REINFORCEMENT REINFORCEMENT TO
SPECIFIED (N REINFORCEMENT WEH
WEB MEMBER
Ixd [2)-Ixd
- Same species and W of web or extend to DG T e ]
T™WO 2nb [Z)-Ix6 wrude or better than within & of erd af web {0131 nT‘n—i\(‘LI[.I{I‘Jr.IIb il
wich member member, whichever is greater
xR [2)-2x8

“Maximum allowable web length is |4
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For SI:1 inch = 25.4 mm, 1 foot = 304.8 mm.

FIGURE 2303.4.1.2(4)
ALTERNATIVE INSTALLATION USING BUCKLING REINFORCEMENT FOR TRUSS WEB ME
LIEU OF TWO ROWS OF PITMR

PITMR INSTALLED ON TOF CHORD OF SUPPODRTING TRUSSES. REFER TO TRUSE DESIGN
DRAYWIMRGE FOR SPACING AND LOCATIIN ATTACH TO EAGH TOP CHORD WITH MIRISSLIM
C210L00° T MAILS. LAP PITMR AT LEAST OHE TRUSE SPACE AT EACH SPLICE LOCATHIM,

BITMER INSTALLED ON BOTTOM ECGE "
OF TP CHORD OF THE SUPPORTING

TRUSSES, ATTACH TO EACH TOP | |
CHORD WITH MSIMUM (2] 1139° % 3 T
=4,

H Tve H Bl

b v
EXTEND EMDS OF FITMR AND I — T
FITMOA AT LEAST 3° BEYOND THE

i

MAILS. REPEAT ATMOE AT 5 100 OR S
TRUSS SPACES MAXIMIK.

Eo ut
w
[
TOP CHORD TO AVDID SPLITTING. _— - r i3
TYP. " : ShZ
i)
L
x
=

S H NH
' A —

LAF STMOE AT LEAST ONE
TRAUSS SFACE AT EACH
SPUICE LOCATION

ERNIIN

PLAN WIEW

CAF TRUSS
DIARHRAGA

DAPHRAGK
FTMRE, TYFICAL h
REFER T TRIIES AITMDE FOR TOP CHORD OF
DESIGH DRAVINGS SUPPORTING TRUSS.
FOR SPACING AND
LOCATION, ATTACH TO
EACH TOP CHORD
WATH (2 043" X
HAILE, MIN

\ REFER T 2303.48.1.1[11) AND:

N

- _ - _ CONSTRUCTION DOCUMENTS
- = = - FOR TRUSS-TO-TRUSS
CONMECTION,
BUPFORTING TRUSS MEAPHRAGA

1t = — = L - it

a.) Use minimim Zxd siness - graced lumber 1or B/TMA and S/ TMDE unbess ohendse specifisd

b3 Vish PITRE and PITMOE not shosm for darty.

.0 Trums 1op chard and bottor chod membens shall be restraned snd Braced,

o} Bracing ta resisl lorcss appled perpandicular o ® Wuss, such as wind Bracing al gable ands, shall ba sgecilied by the Bulding designar

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

FIGURE 2303.4.1.2(5)
PITMR AND PITMDB FOR FLAT PORTION OF TOP CHORD IN A PIGGYBACK ASSEMB

2303.4.1.2.1 Trusses installed without a diaphragm.
Trusses installed without a diaphragm on the top or bottom chord shall require a projecg
PITMR and PITMDB design prepared by a registered design professional.

Exception: Group U occupancies.

2303.4.1.3 Trusses spanning 60 feet or greater.
The owner or the owner’s authorized agent shall contract with any quallified fegi n

professional for the design of the temporary installation restraint and onal b d the PITMR
and PITMDB for all trusses with clear spans 60 feet (18 288 mm)gar g

2303.4.1.4 Truss designer.

The individual or organization responsible for the design g trusses.

2303.4.1.4.1 Truss design drawings.
Where required by the registered design prof
jurisdiction in which the project is to be con
the seal and signature of the truss desi

uilding official or the statutes of the
ividual truss design drawing shall bear

Exceptions:

1. Where a cover shee eet are combined into a single sheet and
attached to the 0 awings, the single cover/truss index sheet is the
only document ed and sealed by the truss designer.

truss index sheet are separately provided and attached to
ings, the cover sheet and the truss index sheet are the only
be signed and sealed by the truss designer.

2303.4.2 Truss
rowde a truss placement diagram that identifies the proposed location for
ss and references the correspondlng truss de3|gn drawmg The truss

5 submittal package.
ittal package provided by the truss manufacturer shall consist of each individual truss

methgl and details and any other structural details germane to the trusses; and, as applicable, the
truss index sheet.

2303.4.4 Anchorage.

The design for the transfer of loads and anchorage of each truss to the supporting structure is the
responsibility of the registered design professional.
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2303.4.5 Alterations to trusses.
Truss members and components shall not be cut, notched, drilled, spliced or otherwise altered in any way
without written concurrence and approval of a registered design professional. Alterations resulting in the
addition of /oads to any member (for example, HVAC equipment, piping, additional roofing or insulation)
shall not be permitted without verification that the truss is capable of supporting such additional loadiag

2303.4.6 TPI 1 specifications.

plate-connected wood trusses shall be in accordance with TPI 1. Job-site inspections shall be i
compliance with Section 110.4, as applicable.

2303.4.7 Truss quality assurance.
Trusses not part of a manufacturing process in accordance with either Section 23
standard, which provides requirements for quality control done under the S i arty quality
control agency, shall be manufactured in compliance with Sections 1704.

2303.5 Test standard for joist hangers.
Joist hangers shall be in accordance with ASTM D7147.

2303.6 Nails and staples.
Nails and staples shall conform to requirements of ASTM F1667, including Supplement 1. Nails used for
framing and sheathing connections shall have minimum ding yield strengths as follows: 80 kips
per square inch (ksi) (551 MPa) for shank diameters la han inch (4.50 mm) but not larger than 0.254
inch (6.45 mm), 90 ksi (620 MPa) for shank diametegs | an O ch (3.61 mm) but not larger than
0.177 inch (4.50 mm) and 100 ksi (689 MPa) for di of n&t less than 0.099 inch (2.51 mm) but not
larger than 0.142 inch (3.61 mm). Staples used for framing and sheathing connections shall have minimum
average bending moments as follows: 3.6 in.-Ibs (0.41 N-m) for No. 16 gage staples, 4.0 in.-Ibs (0.45 N-m) for
No. 15 gage staples, and 4.3 in.-Ibs (0.49 N-m) for No. 14 @e staples.

2303.7 Shrinkage.

Consideration shall be given in design Wod cross-grain dimensional changes that occur as a
result of changes in the wood c after installation.
ECTION 2304
G NSTRUCTION REQUIREMENTS

2304.1 General.

ctio to design methods specified in Section 2302.1.
ine the required sizes of members shall be based on the net dimensions (actual sizes)

g.
erior and interior walls shall be in accordance with the provisions specified in Section 2308
¢ design is furnished.

.1 Bottom plates.
1
ds shall have full bearing on a 2-inch-thick (actual 1 /2-inch, 38 mm) or larger plate or sill having a width

not less than equal to the width of the studs.
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2304.3.2 Framing over openings.
Headers, double joists, trusses or other approved assemblies that are of adequate size to transfer loads to

the vertical members shall be provided over window and door openings in load-bearing walls and
partitions.

2304.3.3 Shrinkage.
Wood walls and bearing partitions shall not support more than two floors and a roof unless an

2304.4 Floor and roof framing.
The framing of wood-joisted floors and wood-framed roofs shall be in accord ns specified
in Section 2308 unless a specific design is furnished.

2304.5 Framing around flues and chimneys.
Combustible framing shall be not less than 2 inches (51 mm), butshall be S the distance specified
in Sections 2111 and 2113 and the International Mechanical Cgfe, from flues neys and fireplaces, and 6
inches (152 mm) away from flue openings.

2304.6 Exterior wall sheathing.
Wall sheathing on the outside of exterior walls, includin onnection of the sheathing to
framing shall be designed in accordance with the jons orthis code and shall be capable of

2304.6.1 Wood structural panel shea
Where wood structural panel sheathing
shall have an exterior exposure ilit
elsewhere, but not as the expose
or Exterior). Wood structurg
Table 2304.6.1 for the ap
a mean roof height no

. Where wood structural panel sheathing is used
f a type manufactured with exterior glue (Exposure 1
, connections and framing spacing shall be in accordance with
nd exposure category where used in enclosed buildings with
ee®(9144 mm) and a topographic factor (K t) of 1.0.

z
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TABLE 2304.6.1
MAXIMUM ALLOWABLE STRESS DESIGN WIND SPEED, V 4 PERMITTED FOR
as

WOOD STRUCTURAL PANEL WALL SHEATHING USED TO RESIST WIND PRESSURES” e

MAXIMUM
ALLOWABLE
STRESS
MINIMUM NAIL MINIMUM MINIMUM | MAXIMUM PAQE'-I':‘A"- DESIGN WIND
WOOD NOMINAL WALL SPACING SPEED. v
STRUCTURAL PANEL STUD Vo
PANEL SPAN | THICKNESS | SPACING (MPH)
. RATING (inches) (inches) Wind exposure
Size Pepetratlon tego
(inches) D
24/0 % 16 8
6d o 5
?S'S-mf” 15 . 110 | 100 | 90
0113 24/16 / 16
' 150 | 125 | 110
130 | 110 | 105
Egmmon 150 | 125 | 110
25" x 175 24/16
6 110 | 90 | 85

a. Panel strength axis shall be parallel or p

inches on center shall be applied with r{dicular to supports.
b. The table is based on wind pressyg ay from building surfaces in accordance with Section 30.7 of ASCE 7.

Lateral requirements shall be i n 2305 or 2308.
c.  Wood structural panels with all-24 shall be permitted as an alternative to panels with a 24/0 span rating.

Plywood siding rated 16 on hall be permitted as an alternative to panels with a 24/16 span rating. Wall-16
and plywood siding 16 on ce studs spaced not more than 16 inches on center.

d. V__ shall be determj
asd

Softwood w sed for interior paneling shall conform to the provisions of Chapter 8 and
ordance with Table 2304.10.2. Panels shall comply with DOC PS 1, DOC PS 2 or
efinished hardboard paneling shall meet the requirements of ANSI A135.5. Hardwood

TABLE 2304.8(1)
ALLOWABLE SPANS FOR LUMBER FLOOR AND ROOF SHEATHING

MINIMUM NET THICKNESS (inches) OF LUMBER PLACED
SPAN (inches) Perpendicular to supports Diagonally to supports
Surfaced dry" Surfaced unseasoned Surfaced dry" Surfaced unseasoned
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Floors
3 25 3 25
24 / / / /
4 32 4 32
5 11 5 11
16 / / /
8 16 8 16
Roofs
5 11 3 25
24 / / /
8 16 4

For SI: 1 inch = 25.4 mm.
a. Maximum 19-percent moisture content.

TABLE 2304.8(2)
SHEATHING LUMBER, MINIMUM GRADE REQUIREMENTS;

SOLID FLOOR OR ROOF SHEATHING SPACED ROOF

SHEATHING
Utility Standard
4 common or utility 3 common or standard PA, NSLB or NELMA

No. 3 No. 2
Merchantable Construction commo

17



PERPENDICULAR TO SUPPORTS’

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

SHEATHING GRADES ROOF’
. : d
Maximum span (inches)
Panel span rating roof/ | Panel thickness With edae - Load (pSf_)
ﬂoor span (inches) ge Without edge Total Live
support support load
3
16/0 /8 16 16 40 30 0
3
20/0 /8 20 20 0
24/0 Y 24 f 0
8 16 2 20
7 1
24/16 I, 24 24 16
16 2
15 1 5
32/16 I 1, 32 28 40 30 16°
32 2 8
19 5 3 7 h
40/20 S 40 32 40 30 20%
32 8 4 8
23 3 7
48/24 I, 48 36‘ 45 35 24
32 4 8
7
54/32 /8, 1 45 35 32
71
60/32 /8, 1 /8 48 45 35 32
b
SINGLE FLOOR GRADES ROOF FLOORc
span (inches) €
Panel span rating Panel tig With edge i o2 (pSf-) Maximum span
(i A Without edge Total Live (inches)
support support load load
1
16 o.c. o 24 24 50 40 16°
2 32 8
19 5 3 h
20 o.c. I 1,1 32 32 40 30 20%
32 8 4
23 v
24 o.c. I ¥l 48 36 35 25 24
32 4
7
32o0.c. /8, 1 48 40 50 40 32
13 1
I 11 60 48 50 40 48
32 8

1
load deflection limitations /
180

2
m, 1 pound per square foot = 0.0479 kN/m .
0 panels 24 inches or wider.

1
of span under live load plus dead load, /

under live load only.

1
c. Panel edges shall have approved tongue-and-groove joints or shall be supported with blocking unless / -inch minimum thickness
4

1 3
underlayment or 1 / inches of approved cellular or lightweight concrete is placed over the subfloor, or finish floor is / -inch wood
2 4
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1
strip. Allowable uniform load based on deflection of /  of span is 100 pounds per square foot except the span rating of 48 inches
360

on center is based on a total load of 65 pounds per square foot.

d. Allowable load at maximum span.

e. Tongue-and-groove edges, panel edge clips (one midway between each support, except two equally spaced between supports 48
inches on center), lumber blocking or other. Only lumber blocking shall satisfy blocked diaphragm requirements.

1
f.  For / -inch panel, maximum span shall be 24 inches.
2

3
g. Span is permitted to be 24 inches on center where / -inch wood strip flooring is installed at right angles to joist.
4

h. Span is permitted to be 24 inches on center for floors where 11/2 inches of cellular or lightweight con pplied over the
panels.
TABLE 2304.8(4)
ALLOWABLE SPAN FOR WOOD STRUCTURAL PANEL COMBINATIO RLAYMENT

(SINGLE FLOOR)"

(Panels Continuous Over Two or More Spans and Strength to Supports)

MAXIMU PACING STS (inches)
IDENTIFICATION & | > xs | S ne | 2
Species groupb Thickness (inches)
1 — —
2,3 — —
4 — —
Single floor span ratingC 32 o.c. 48 o.c.

For SI: 1 inch =25.4 mm, 1 pound per,

a. Spans limited to value shown

3
ooris / -inch wood strip.
4
of sanded exterior-type plywood. See DOC PS 1 for plywood species groups.
t grade, C-C (Plugged) plywood, and Single Floor grade wood structural panels.

TABLE 2304.8(5)
LOAD (PSF) FOR WOOD STRUCTURAL PANEL ROOF SHEATHING CONTINUOUS
OVER TWO OR MORE SPANS AND STRENGTH AXIS PARALLEL TO SUPPORTS

(Plywood structural panels are five-ply, five-layer unless otherwise noted)al

LOAD AT MAXIMUM SPAN

(psf)
Live | Total

MAXIMUM SPAN

PANEL GRADE THICKNESS (inch) (inches)
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7
/ 24 20 30
16
15
/ 24 b >
32 35 45
1
Structural | sheathing /2 24 4()b
19 5
/o, 24 70
32
23 3
I, 24 90
32
7
/ 16 50
16
15
/ 24 25
32
1
Sheathing, other grades /2 24 2\ 30
covered )
in DOC PS 1 or DOC PS 2 / 24 40° 50
32
5 b
/8 24 45 55
23 3
/ , / b b
32 60 65

a.

b.

Uniform load deflection limitations 1/

lumber or other approved type of edge supports. 47 W

2304.8.1 Structural floor sheathi
Structural floor sheathing shall be

thi® section.

Floor sheathing confq
be deemed to meet th

2304.8.2 Struct
Structural roof s
special provj

Roof
be desmed

.9.1 General.

king.
all be designed and installed in accordance with the general provisions of this code and
.1 through 2304.9.5.3. Other lumber decking patterns and connection designs shall be
substantiated through engineering analysis.

24
2
For SI: 1 inch = 25.4 mm, 1 pound per square foot = 0.0479 A '

of span under live load plus dead Ioad 1/

ns of Table 2304.8(1),

For composite and four-ply plywood structural panel, load shaII be reduced by 15 pounds per square foot.

under live load only. Edges shall be blocked with

ance with the general provisions of this code.

), 2304.8(2), 2304.8(3) or 2304.8(4) shall

¥signed in accordance with the general provisions of this code and the

conforming to the provisions of Table 2304.8(1), 2304.8(2), 2304.8(3) or 2304.8(5) shall
t the requirements of this section. Wood structural panel roof sheathing shall be of a type
manufactured with exterior glue (Exposure 1 or Exterior).

Each piece of lumber decking shall be square-end trimmed. Where random lengths are furnished, each
piece shall be square end trimmed across the face so that not less than 90 percent of the pieces are within
0.5 degrees (0.00873 rad) of square. The ends of the pieces shall be permitted to be beveled up to 2
degrees (0.0349 rad) from the vertical with the exposed face of the piece slightly longer than the opposite
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face of the piece. Tongue-and-groove decking shall be installed with the tongues up on sloped or pitched
roofs with pattern faces down.

2304.9.2 Layup patterns.
Lumber decking is permitted to be laid up following one of five standard patterns as defined in Secti
2304.9.2.1 through 2304.9.2.5.

2304.9.2.1 Simple span pattern.
All pieces shall be supported on their ends (in other words, by two supports).

2304.9.2.2 Two-span continuous pattern.
All pieces shall be supported by three supports, and all end joints shall occur ifilline on alternating

supports. Supporting members shall be designed to accommodate the load re ibution @aused by
this pattern.

2304.9.2.3 Combination simple and two-span continuous pattern
Courses in end spans shall be alternating simple-span pattern contiffluous pattern. End
joints shall be staggered in adjacent courses and shall bear on s

2304.9.2.4 Cantilevered pieces intermixed pattern.
The decking shall extend across not fewer than thre
third course shall be simple span pattern. Pieces i
supports with end joints at alternating quarter o
support or more.

. Piecesine starter course and every
ses shall be cantilevered over the
e spans. Each piece shall bear on one

2304.9.2.5 Controlled random pattern.
spafs. End joints of pieces within 6 inches (152
jrection shall be separated by not fewer than two
bear on one support or more. Where an end joint
urse shall continue over the first inner support for
not less than 24 inches (610 m the controlled random pattern shall be as specified for

mm) of the end joints of the adjace
intervening courses. In the end bay

Decking that ¢ pport for a horizontal distance greater than 18 inches (457 mm),
24 inches (610 m

jlevered length shall be 30 percent of the length of the first adjacent interior

ral fascia shall be fastened to each decking piece to maintain a continuous, straight line.

jolfits shall not be in the decking between the cantilevered end of the decking and the
rline of the first adjacent interior span.

23 .3 Mechanically laminated decking.
Mech@hically laminated decking shall comply with Sections 2304.9.3.1 through 2304.9.3.3.

304.9.3.1 General.

Mechanically laminated decking consists of square-edged dimension lumber laminations set on edge
and nailed to the adjacent pieces and to the supports.
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2304.9.3.2 Nailing.

The length of nails connecting laminations shall be not less than two and one-half times the net
thickness of each lamination. Where decking supports are 48 inches (1219 mm) on center or less, side
nails shall be installed not more than 30 inches (762 mm) on center alternating between top and bottom

edges, and staggered one-third of the spacing in adjacent laminations. Where supports are sp
more than 48 inches (1219 mm) on center, side nails shall be installed not more than 18 in
mm) on center alternating between top and bottom edges and staggered one-third of the s

Cﬁ

adjacent laminations. For mechanically laminated decking constructed with laminations of 2-inch (51
mm) nominal thickness, nailing in accordance with Table 2304.9.3.2 shall be permitted. Two side nails
shall be installed at each end of butt-jointed pieces.

48 inches (1219 mm) on center or less, alternate laminations shall be toena alterN@te supports;

r i

Laminations shall be toenailed to supports with 20d or larger common nail here Sjupports are
n

where supports are spaced more than 48 inches (1219 mm) on centgf,
toenailed to every support. For mechanically laminated decking constructed with laminations of 2-inch

(51 mm) nominal thickness, toenailing in accordance with Table 2304.9.3.2 shall be permitted.

TABLE 2304.9.3.2
FASTENING SCHEDULE FOR MECHANICALLY LAMINATED DECKING USING LAMINATIONS OF 2-
INCH NOMINAL THICKNESS

a!
MINIMUM NAIL SIZE MAXIMUM SPACING BETWEEN FACE NAILS NUMBER OF TOENAILS
(Length x Diameter) (inches) c
(inches) Decking Supports < 48 Decking Supports INTO SUPPORTS
inches o.c. > 48 inches o.c.

4 x0.192 30 18 1
4 x0.162 24 14 2
4 x0.148 22 13 2

1
3 /2 % 0.162 20 12 2

1
3 /2 x 0.148 19 11 2

1
3 /2 % 0.135 17 10 2
3x0.148 11 7 2
3x0.128 9 5 2

3
2 /4 x 0.148 10 6 2

3
2 /4 x 0.131 9 6 3

3
2 /4 x 0.120 8 5 3

For SI: 1 inch = 25.4 mm

a.
b.

C.

Nails shall be driven perpendicular to the lamination face, alternating between top and bottom edges.

ns shall be

Where nails penetrate through two laminations and into the third, they shall be staggered one-third of the spacing in adjacent
laminations. Otherwise, nails shall be staggered one-half of the spacing in adjacent laminations.
Where supports are 48 inches on center or less, alternate laminations shall be toenailed to alternate supports; where supports are
SEaced more than 48 inches on center, alternate laminations shall be toenailed to every support.

2304.9.3.3 Controlled random pattern.
There shall be a minimum distance of 24 inches (610 mm) between end joints in adjacent courses. The
pieces in the first and second courses shall bear on not fewer than two supports with end joints in these
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two courses occurring on alternate supports. Not more than seven intervening courses shall be
permitted before this pattern is repeated.

2304.9.4 Two-inch sawn tongue-and-groove decking.
Two-inch (51 mm) sawn tongue-and-groove decking shall comply with Sections 2304.9.4.1 through
2304.9.4.3.

2304.9.4.1 General.
Two-inch (51 mm) decking shall have a maximum moisture content of 15 percent. Decklng ‘
machined with a single tongue-and-groove pattern. Each decking piece shall be naijled to eaclng

2304.9.4.2 Nailing.
Each piece of decking shall be toenailed at each support with one 16d comm
and face-nailed with one 16d common nail.

2304.9.4.3 Controlled random pattern.
There shall be a minimum distance of 24 inches (610 mm) bet
pieces in the first and second courses shall bear on not fewer th
two courses occurring on alternate supports. Not more than seven
permitted before this pattern is repeated.

ith end joints in these
ning courses shall be

2304.9.5 Three- and four-inch sawn tongue-and-gr
Three- and four-inch (76 mm and 102 mm) sawn t
2304.9.5.1 through 2304.9.5.3.

decking shall comply with Sections

2304.9.5.1 General.
Three-inch (76 mm) and four-inch (1
percent. Decking shall be machine
interconnected and nailed to the su

ave a maximum moisture content of 19
e-and-groove pattern. Decking pieces shall be

2304.9.5.2 Nailing.
Each piece shall be toeg ;
common nail. Courseg 'Q
of 30 inches (762 rg )
(102 mm). One spi
each piece.

ach other with 8-inch (203 mm) spikes at maximum intervals
edge holes penetrating to a depth of approximately 4 inches

ng on a support are permitted to be located in interior bays provided that the adjacent
me course continue over the support for not less than 24 inches (610 mm). This
t occur more than once in every six courses in each interior bay.

rs and fasteners.

teners shall comply with the applicable provisions of Sections 2304.10.1 through 2304.10.8

2304.10.1 Connection fire-resistance rating.
Fire-resistance ratings for connections in Type IV-A, IV-B, or IV-C construction shall be determined by one
of the following:

1. Testing in accordance with Section 703.2 where the connection is part of the fire resistance test.
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2. Engineering analysis that demonstrates that the temperature rise at any portion of the connection is
limited to an average temperature rise of 250°F (139°C), and a maximum temperature rise of 325°F
(181°C), for a time corresponding to the required fire-resistance rating of the structural element being
connected. For the purposes of this analysis, the connection includes connectors, fasteners, and

portions of wood members included in the structural design of the connection.

2304.10.2 Fastener requirements.

Connections for wood members shall be designed in accordance with the appropriate method

Section 2302.1. The number and size of fasteners connecting wood members shall be not less ga

set forth in Table 2304.10.2.

TABLE 2304.10.2
FASTENING SCHEDULE

DESCRIPTION OF BUILDING ELEMENTS | NUMBER AND TYPE OF FASTENER®

Roof

4-8d box 2/ " x 0.113"); or
3-8d common (2‘/2” x0.131"); or
3-10d box (3" x 0.128"); or

3-3” % 0.131" nails; or
3-3"14 gage staples, '/ m"

. Blocking between ceiling joists, rafters or trusses to top
plate or other framing below

Blocking between rafters or truss not at the wall top

ach end, toenail

plate, to rafter or truss

End nail

Flat blocking to truss and web filler

Face nail

)X 0.131"); or

x 0.128"); or
"131" nails; or
" 14 gage staples, "/ 16" crown

. Ceiling joists to top plate

Each joist, toenail

d common (3777 > 0.162"); or

. Ceiling joist not attached to paral 4-10d box (3" x 0.128"); or

partitions (no thrust) (see Section
2308.7.3.1)

. Ceiling joist attached @
Section 2308.7.3.1

4-3" % (0.131" nails; or
4-3" 14 gage staples, ’/ . crown

. F il
4-3" x 0.131" nails; or ace nat
4-3" 14 gage staples, ’/ o crown
Per Table 2308.7.3.1 Face nail
3-10d common (3" x 0.148"); or
4-10d box (3" x 0.128"); or .
Face nail

3-10 common (3" x 0.148"); or
3-16d box (31/2" % 0.135"); or
4-10d box (3" x 0.128"); or

4-3" x 0.131 nails; or
4-3" 14 gage staples, '/ 10" crown

2 toenails on one side and 1 toenail
on opposite side of rafter or truss®

2-16d common (3"/ " x 0.162"); or
3-16d box (3'/ " % 0.135"); or
3-10d box (3" x 0.128"); or

3-3" x 0.131" nails; or

3-3" 14 gage staples, '/ 15" crown

. Roof rafters to ridge valley or hip rafters; or roof

End nail

3-10d common (3'/ " x 0.148"); or
4-16d box (3'/ " x 0.135"); or
4-10d box (3" x 0.128"); or

rafter to 2-inch ridge beam

Toenail
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4-3" % 0.131" nails; or
4-3" 14 gage staples, '/ lo" crown

Wall

8. Stud to stud (not at braced wall panels)

16d common (3‘/2" % 0.162");

24" o.c. face nail

10d box (3" x 0.128"); or
3" x 0.131" nails; or
3-3" 14 gage staples, "/ o crown

16" o.c. face nail

TABLE 2304.10.2—continued
FASTENING SCHEDULE

DESCRIPTION OF BUILDING ELEMENTS

| NUMBER AND TYPE OF FASTENER®

Wall

9. Stud to stud and abutting studs at intersecting
wall corners (at braced wall panels)

16d common (3‘/2” % 0.162")
16d box (31/2" x 0.135"); or

3" % 0.131" nails; or
3-3" 14 gage staples, "/ 16" crown

10. Built-up header (2" to 2" header)

16d common (3‘/2" % 0.1

each edge, face nail

16d box (3‘/2" x0.13

12" 0.c. each edge, face nail

11. Continuous header to stud

4-8d common (2"/£%0.1

4-10d box (3"
5-8d box (2!/ " x 0.113"

Toenail

12. Top plate to top plate

16" o.c. face nail

12" o.c. face nail

13. Top plate to top plate, at end joints

14. Bottom plate to joist, rim jois
blocking (not at braced walpanel

" nails; or
7 "

e staples, // " crown
16

Each side of end joint, face nail
(minimum 24" lap splice length each
side of end joint)

mon (377 0.162)

16" o.c. face nail

box (377" ¥ 0.135"); or

3" x 0.131" nails; or
3" 14 gage staples, ”/ . crown

12" o.c. face nail

2-16d common (37 " % 0.162"); or
3-16d box (3‘/2" x 0.135"); or
4-3" % (0.131" nails; or

4-3" 14 gage staples, "/ m" crown

16" o.c. face nail

3-16d box (3‘/2” x 0.135"); or
4-8d common (21/2” x 0.131"); or
4-10d box (3" x 0.128"); or

4-3" % (.131" nails; or

4-8d box (2‘/2" x 0.113"); or

4-3" 14 gage staples, 7/ o crown

Toenail

2-16d common (37 " x 0.162"); or
3-16d box (3'/ " x 0.135"); or
3-10d box (3" x 0.128"); or
3-3"x0.131" nails; or

3-3" 14 gage staples, '/ 10" crown

End nail
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17. Top plates, laps at corners and intersections

2-16d common (3‘/2" % 0.162"); or

3-10d box (3" x 0.128"); or
3-3" % 0.131" nails; or
3-3" 14 gage staples, '/ 1(” crown

Face nail

18. 1" brace to each stud and plate

3-8d box (2‘/2" x 0.113"); or
2-8d common (2‘/2" % 0.131"); or
2-10d box (3" % 0.128"); or
2-3"x0.131" nails; or

2-3" 14 gage staples, 7/ " crown

Face nail

19. 1" x 6" sheathing to each bearing

3-8d box (2'/ "xO 113"), or
2-8d common 2! / "% 0.131"); or

2-10d box (3" x 0. 128") or
2-13/4” 16 gage staples, 1” crown

Face nail

TABLE 2304.10.2—continued
FASTENING SCHEDULE

(continued)

DESCRIPTION OF BUILDING ELEMENTS

| NUMBER AND TYPE ASTENER®

SPACING AND LOCATION

Wall

20. 1" x 8" and wider sheathing to each bearing

3-8d common (27" x 0.131"); or
3-8d box (21/ "x 0. 113"); or

3-10d box (3” % (.128"); or
3-13/4" 16 gage staples, 1” crown

Wider than 1" x 8"
3-8d common (21/2" x 0.131"); or

4-8d box (21/2" % 0.113"); or

3-10d box (3" x 0.128"); or
4-13/4" 16 gage staples, 1” crown

Face nail

21. Joist to sill, top plate, or girder

4-8d box i2 / " x0.113"); or
- 0n(2/”X0131") or floor

3-10d box (3" x 0.128"); or
3-3" x 0.131" nails; or
'3'-3” 14 gage staples, '/ 1(” crown

Toenail

22.
other framing below

Rim joist, band joist, or blocking to top plate, sill or

8d box (2‘/2" % 0.113")

4" o.c., toenail

8d common (2777 x 0.131"); or

10d box (3" x 0.128"); or

3" x 0.131" nails; or
3" 14 gage staples, 7/ " crown

6" o.c., toenail

23. 1" x 6" subfloor or less to each joist

3-8d box (21/ " x 0. 113") or
2-8d common (2‘/ " x0.131"); or

3-10d box (3" x 0. 128") or
2-13/ " 16 gage staples, 1” crown

Face nail

24. 2 subfloor to joist or girder

3- 16d box (3' / "% (0.135"); or
2-16d common (31/ "% 0.162")

Blind and face nail

25. 2" planks (plank & beam — floor & roof)

3-16d box (3‘/ "% 0.135"); or
2-16d common (3‘/ "% 0.162")

Each bearing, face nail

20d common (4" x 0.192")

32" o.c., face nail at top and bottom
staggered on opposite sides

10d box (3" x 0.128"); or
3" x 0.131" nails; or
3" 14 gage staples, ’/  crown

24" o.c. face nail at top and bottom
staggered on opposite sides
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26. Built-up girders and beams, 2" lumber layers

And:

2-20d common (4" x 0.192"); or
3-10d box (3" % 0.128"); or
3-3" x 0.131" nails; or

3-3" 14 gage staples, 7/ " crown

Ends and at each splice, face nail

27. Ledger strip supporting joists or rafters

3-16d common (3‘/ " x O 162"); or
4-16d box (31/ "X 0 135"); or
4-10d box (3" % 0.128"); or

4-3" % (0.131" nails; or

4-3" 14 gage staples, "/ 1(” crown

Each joist or rafter, face nail

28. Joist to band joist or rim joist

3-16d common (3'/2" % 0.162"); or

4-10d box (3" x 0.128"); or
4-3" % (0.131" nails; or
4-3" 14 gage staples, '/ 16" crown

End nail

29. Bridging or blocking to joist, rafter or truss

2-8d common (2‘/2” % 0.131"); or
2-10d box (3" x 0.128"); or

2-3"x0.131" nails; or
2-3" 14 gage staples, "/ 16” crown

(continued)

Each end, toenail

SPACING AND LOCATION

board wall sheathing to framing®

Edges Intermediate
(inches) supports (inches)
6 12
8d common or deformed (2 /"> 0.131"%
0.281" head) (roof) or 6° 6°
30, 3 n_1m" RSRS-01 (23/8" x 0. 113") nail (I'()Of)d
* ’ e, '/ " crown (subfloor
16 4 8
.113"x 0.266" head nail (roof) 3t 3t
gage staple, / " crown (roof) 3f 3f
8d common (2 / "% 0. 131"), or 6 1
deformed (2" x O 113") (subfloor and wall)
8d common or deformed (21/ "% 0.131" x
31. 1"/32” - 3/4" 0.281" headz (roof) or 6° 6°
RSRS-01 (2 / "% 0. 113”) nail (roof)*
j/g” X 0.113”>< 0.266" head nail; or
2" 16 gage staple, '/ . crown 4 8
ey 10d common (3” x 0.148"); or
32071, deformed (2'/ " x 0.131" x 0.281 " head) c 1z
‘ ‘ v Other exterior wall sheathing
1"/ % 0.120", galvanized roofing nail
33. 1/2” fiberboard sheathing® (" head diameter); or 3 6
1‘/4” 16 gage staple with 7/ . or 1" crown
1°/," > 0.120" galvanized roofing nail
34. »/ " fiberboard sheathing” (’/_" diameter head); or 3 6
) 16 ;
11/2” 16 gage staple with 7/ o or 1" crown
Wood structural panels, combination subfloor underlayment to framing
8d common (21/2" % 0.131"); or
35. 3/4" and less deformed (2” % 0.113"); or 6 12
deformed (2" % 0.120")
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8d common (21/2" % 0.1317); or
36. 7/8” —1" deformed (2‘/2” % 0.131"); or 6 12
deformed (21/2" x0.120")

10d common (3” % 0.148"); or
37. 11/8" - 11/4" deformed (2'/," x 0.131"); or 6 12
deformed (21/2" x 0.120")

Panel siding to framing m

6d corrosion-resistant siding
38. 1/2" or less 17/, x 0.106"); or 6 12
6d corrosion-resistant casing (2" x 0.099")

8d corrosion-resistant siding
39 5/ (27" % 0.128"); or

8 8d corrosion-resistant casing
(21/2” x0.113")

(continued)

TABLE 2304.10.
FASTENIN

DESCRIPTION OF BUILDING ELEMENTS | | SPACING AND LOCATION
Wood structural panels (WSP), subfloor, roof and interior wa i nd particleboard wall sheathing to framing®
Edges Intermediate
(inches) supports (inches)

H ” X ”y.

40, 1/ " 4d cas.mg (11 /% 0.08('.1)' ); or - -

4 4d finish (1 /2 % 0.072")

; 6d casing (2" x 0.099"); or

417" 6d finish (2" x 0.092") 6 12

(Panel supports at 24 inches)

For SI: 1 inch =25.4 mm.
a. Nails spaced at 6 inches at
particleboard diaphr:

where spans are 48 inches or more. For nailing of wood structural panel and

fer to Section 2305. Nails for wall sheathing are permitted to be common, box or casing.

b. Spacing shall be 6 dges and 12 inches on center at intermediate supports for nonstructural applications.
Panel supports i C es if Strength axis in the long direction of the panel, unless otherwise marked).

c. Where a r’?ﬂ/ nt parallel ceiling joist in accordance with this schedule and the ceiling joist is fastened to the
top plate i da dule, the number of toenails in the rafter shall be permitted to be reduced by one nail.

d. RSRS-01 is a Roof Sheathing Ring Shank nail meeting the specifications in ASTM F1667.

e. Tabulated fastener requirements apply where the ultimate design wind speed is less than 140 mph. For wood structural panel roof
sheathing attached to gable-end roof framing and to intermediate supports within 48 inches of roof edges and ridges, nails shall be
spaced at 4 inches on center where the ultimate design wind speed is greater than 130 mph in Exposure B or greater than 110 mph
in Exposure C. Spacing exceeding 6 inches on center at intermediate supports shall be permitted where the fastening is designed
per the AWC NDS.

f.  Fastening is only permitted where the ultimate design wind speed is less than or equal to 110 mph.

Nails and staples are carbon steel meeting the specifications of ASTM F1667. Connections using nails and staples of other materials,

such as stainless steel, shall be designed by acceptable engineering practice or approved under Section 104.11.

0.3 Sheathing fasteners.
thing nails or other approved sheathing connectors shall be driven so that their head or crown is flush
with the surface of the sheathing.

2304.10.4 Joist hangers and framing anchors.
Connections depending on joist hangers or framing anchors, ties and other mechanical fastenings not
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otherwise covered are permitted where approved. The vertical load-bearing capacity, torsional moment
capacity and deflection characteristics of joist hangers shall be determined in accordance with ASTM
D7147.

2304.10.5 Other fasteners.
Clips, staples, glues and other approved methods of fastening are permitted where approved.

2304.10.6 Fasteners and connectors in contact with preservative-treated and fire-retarda

wood.

Fasteners, including nuts and washers, and connectors in contact with preservative-treated and

retardant-treated wood shall be in accordance with Sections 2304.10.6.1 through 49.6.4. The coating

weights for zinc-coated fasteners shall be in accordance with ASTM A153. Stainless steel driven fasteners

shall be in accordance with the material requirements of ASTM F1667.
2304.10.6.1 Fasteners and connectors for preservative-treated WCP
Fasteners, including nuts and washers, in contact with preservative-tr@ated wood. of hot-dipped
zinc-coated galvanized steel, stainless steel, silicon bronze or copper. Staples shall be of stainless
steel. Fasteners other than nails, staples, timber rivets, wood s screWs shall be permitted
to be of mechanically deposited zinc-coated steel with coating w ce with ASTM B695,
Class 55 minimum. Connectors that are used in exterior i tact with preservative-
treated wood shall have coating types and weights in a ated wood or connector

2304.10.6.3 Fasteners for fi wood used in exterior applications or wet or
damp locations.
Fasteners, including “L or fire-retardant-treated wood used in exterior applications or
wet or damp location all ho d zinc-coated galvanized steel, stainless steel, silicon
bronze or copper. Staples shall be of stainless steel. Fasteners other than nails, staples, timber rivets,
wood screws and | hwpermitted to be of mechanically deposited zinc-coated steel with
coating weighiShi rd ith ASTM B695, Class 55 minimum.

for fire-retardant-treated wood wused in interior applications.

ing members are not continuous from the foundation sill to the roof, the members shall be
re a continuous load path. Where required, sheet metal clamps, ties or clips shall be

.10.8 Framing requirements.

Wood columns and posts shall be framed to provide full end bearing. Alternatively, column-and-post end
connections shall be designed to resist the full compressive loads, neglecting end-bearing capacity.
Column-and-post end connections shall be fastened to resist lateral and net induced uplift forces.
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2304.11 Heavy timber construction.

Where a structure, portion thereof or individual structural elements are required by provisions of this code to be
of heavy timber, the building elements therein shall comply with the applicable provisions of Sections
2304.11.1 through 2304.11.4. Minimum dimensions of heavy timber shall comply with the applicable
requirements in Table 2304.11 based on roofs or floors supported and the configuration of each structural
element, or in Sections 2304.11.2 through 2304.11.4. Lumber decking shall be in accordance with Section

2304.9.
Lo ) ’

TABLE 2304.11
MINIMUM DIMENSIONS OF HEAVY TIMBER STRUCTURAL MEMBERS

MINIMUM
STRUCTURAL
COMPOSITE
LUMBER NET
SIZE

Width, Depth,
inch inch

MINIMUM
NOMINAL MINIMUM GLUED-

SOLID LAMINATED NET SIZE

SAWN SIZE

HEAVY TIMBER
SUPPORTING STRUCTURAL
ELEMENTS
Columns; Framed
sawn or glued-
laminated timber 3 1 1
Floor loads only | arches that spring 8 8 6/ 8/ 7 7/
or combined floor | from the floor line;
and roof loads Framed timber
trusses
Wood beams and 101/ 51/ 91/
girders 9 4 2
Columns (roof and
ceiling loads); Lower
half of: wood-frame 1 1 1
or glued-laminated 6 8 5 8/ 5/ 7/
arches that spring
from the floor line or
from grade
Upper half of: wood-
frame or glued-
laminated arches 51/ 51/
Roof loads only that spring from the 4 2
floor line or from
grade
Framed timber
trusses and other
roof framing;a
Framed or glued- 4b 6 b 67/ 31/ b 51/
laminated arches
that spring from the
top of walls or wall
abutments

Width, | Depth, Width,

inch inch inch Depth, inch

For SI: 1 inch =25.4 mm.

a. Spaced members shall be permitted to be composed of two or more pieces not less than 3 inches nominal in thickness where blocked
solidly throughout their intervening spaces or where spaces are tightly closed by a continuous wood cover plate of not less than 2
inches nominal in thickness secured to the underside of the members. Splice plates shall be not less than 3 inches nominal in
thickness.

b. Where protected by approved automatic sprinklers under the roof deck, framing members shall be not less than 3 inches nominal in

width.
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2304.11.1 Details of heavy timber structural members.
Heavy timber structural members shall be detailed and constructed in accordance with Sections 2304.11.1
through 2304.11.1.3.

2304.11.1.1 Columns.
Minimum dimensions of columns shall be in accordance with Table 2304.11. Columns shall be
continuous or superimposed throughout all stories and connected in an approved manner. Girders and
beams at column connections shall be closely fitted around columns and adjoining ends s?&m
tied to each other, or intertied by caps or ties, to transfer horizontal /oads across joints. Wo0d@.b

shall not be placed on tops of columns unless the columns support roof loads only. Where traditional
heavy timber detailing is used, connections shall be by means of reinforced concrete or metal caps with
brackets, by properly designed steel or iron caps, with pintles and base plates, by timber splice plates

affixed to the columns by metal connectors housed within the contact faces, or b‘ other approved

methods.

2304.11.1.2 Floor framing. .

Minimum dimensions of floor framing shall be in accordance with Table 2304.11. Approved wall plate
boxes or hangers shall be provided where wood beams, girders Yr?asonry or concrete
walls. Where intermediate beams are used to support a flgor, they S top of girders, or shall
be supported by an approved metal hanger into which ends of the s shall be closely fitted.

Where traditional heavy timber detailing is used, these connections shall be permitted to be supported
by ledgers or blocks securely fastened to the sides of the c.;irders.

2304.11.1.3 Roof framing. -

Minimum dimensions of roof framing shall be in accordance with Table 2304.11. Every roof girder and
not less than every alternate roof beam sha ch‘ its supporting member to resist forces as
required in Chapter 16.

A
2304.11.2 Partitions and walls.
Partitions and walls shall comply with Section 2304.11.2.1 or 2304.11.2.2.

2304.11.2.1 Exterior walls.
Exterior walls shall be permitted to be cross-laminated timber not less than 4 inches (102 mm) in
thickness meeting th‘e reﬂuirements of Section 2303.1.4.

2304.11.2.2 Interior walls and partitions.

Interior wall sﬁbe of solid wood construction formed by not less than two layers of 1-
inch (25 rds or laminated construction 4 inches (102 mm) thick, or of 1-hour fire-
resist n.

ns
tc
- const

2304.11.3 Floors.,
Floors shall be without concealed spaces or with concealed spaces complying with Section 602.4.4.3.
Wood floors shall be constructed in accordance with Section 2304.11.3.1 or 2304.11.3.2.

2304.11.3.1 Cross-laminated timber floors.

Cross-laminated timber shall be not less than 4 inches (102 mm) in actual thickness. Cross-laminated
timber shall be continuous from support to support and mechanically fastened to one another. Cross-
lagdinated timber shall be permitted to be connected to walls without a shrinkage gap providing swelling
shrinking is considered in the design. Corbelling of masonry walls under the floor shall be permitted to
be used.

2304.11.3.2 Sawn or glued-laminated plank floors.
Sawn or glued-laminated plank floors shall be one of the following:
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1. Sawn or glued-laminated planks, splined or tongue-and-groove, of not less than 3 inches (76 mm)
nominal in thickness covered with 1-inch (25 mm) nominal dimension tongue-and-groove flooring,

15 1
laid crosswise or diagonally, /32-inch (12 mm) wood structural panel or /2-inch (12.7 mm)

particleboard.

2. Planks not less than 4 inches (102 mm) nominal in width set on edge close toget

1
spiked and covered with 1-inch (25 mm) nominal dimension flooring or 5/ -inch (1

1
structural panel or /2-inch (12.7 mm) particleboard.
The lumber shall be laid so that continuous lines of joints will occu p sugport. Floors
1 1
shall not extend closer than /2 inch (12.7 mm) to walls. Such /2-inch 7 mm all be covered
u wel

by a molding fastened to the wall and so arranged that it will n
movements of the floor. Corbelling of masonry walls under the flo
place of molding.
2304.11.4 Roof decks. ‘
Roofs shall be without concealed spaces or with concealed spaces complying with Section 602.4.4.3. Roof
decks shall be constructed in accordance with Section 2304.11.4.1 or 2304.11.4.2. Other types of decking
shall be an alternative that provides equivalent fire resistance and structural properties. Where supported

by a wall, roof decks shall be anchored to wall detérmined in accordance with Chapter 16.
Such anchors shall consist of steel bolts, Iags, SCrews or ap@ved hardware of sufficient strength to resist

g or shrinkage

| tted to be used in

prescribed forces.

2304.11.4.1 Cross-laminated timber roofs.
Cross-laminated timber roofs

continuous from suppor’[tﬂ‘

2304.11.4.2 Sawn, wood structural panel, or glued-laminated plank roofs.
Sawn, wood structural panel, or glued-laminated plank roofs shall be one of the following:

n 3 inches (76 mm) nominal in thickness and shall be
ically fastened to one another.

1. Sawn or glued laminated, splined or tongue-and-groove plank, not less than 2 inches (51 mm)
nominal in thickness.

2. 11/8-inch-thick (32 mm) wood structural panel (exterior glue).

3. Planks not less than 3 inches (76 mm) nominal in width, set on edge close together and laid as
required for floors.

n against decay and termites.
e protected from decay and termites in accordance with the applicable provisions of Sections
hrough 2304.12.4.

4.12.1 Locations requiring waterborne preservatives or naturally durable wood.

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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2304.12.1.1 Joists, girders and subfloor.

Wood joists or wood structural floors that are closer than 18 inches (457 mm) or wood girders that are
closer than 12 inches (305 mm) 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.

2304.12.1.2 Wood supported by exterior foundation walls.

Wood framing members, including wood sheathing, that are in contact with exterior foundafo
and are less than 8 inches (203 mm) from exposed earth shall be of naturally durable or pre§e
treated wood.

2304.12.1.3 Exterior walls below grade.
Wood framing members and furring strips in direct contact with the interior of
concrete walls below grade shall be of naturally durable or preservativ:

jor mas@nry or

2304.12.1.4 Sleepers and sills.
Sleepers and sills on a concrete or masonry slab that is in dire ta eartishall be of naturally
durable or preservative-treated wood.

2304.12.1.5 Wood siding.
Clearance between wood siding and earth on the ex
(152 mm) or less than 2 inches (51 mm) vertical fr
similar horizontal surfaces exposed to the weat
of naturally durable or preservative-treated

f a building sRall be not less than 6 inches
steps, porch slabs, patio slabs and
siding, sheathing and wall framing are

2304.12.2 Other locations.
Wood used in the locations specified in
durable wood or preservative-treated w
in interior locations shall be protected

waterborne preservatives are us i
accordance with the manufacturer

.®through 2304.12.2.8 shall be naturally

ith AWPA U1. Preservative-treated wood used
ethane, shellac, latex epoxy or varnish unless
of the protective finish, the wood shall be dried in

2304.12.2.1 Girder e

1
The ends of wood rior masonry or concrete walls shall be provided with a /2-inch

(12.7 mm) air and end, unless naturally durable or preservative-treated wood is

s supporting permanent structures and supported by a concrete or masonry slab or
direct contact with the earth shall be of naturally durable or preservative-treated wood.

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

. 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 (203 mm) above exposed earth.
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2304.12.2.3 Supporting member for permanent appurtenances.
Naturally durable or preservative-treated wood shall be utilized for those portions of wood members
that form the structural supports of buildings, balconies, porches or similar permanent building
appurtenances where such members are exposed to the weather without adequate protection from a
roof, eave, overhang or other covering to prevent moisture or water accumulation on the surfacgsegat
joints between members.

Exception: Sawn lumber in buildings located in a geographical region where experiendg
demonstrated that climatic conditions preclude the need to use durable materials where'§
structure is exposed to the weather.

2304.12.2.4 Supporting members for permeable floors and roofs.

Wood structural members that support moisture-permeable floors or roofs tha xposi}o the
weather, such as concrete or masonry slabs, shall be of naturally dura ated wood
unless separated from such floors or roofs by an impervious moisture barrier. The impervious moisture

barrier system protecting the structure supporting floors shall provide positive drainage of water that
infiltrates the moisture-permeable floor topping.

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.

2304.12.2.6 Wood in contact with the ground
Wood used in contact with exposed earth durable for both decay and termite
resistance or preservative treated in accord U1 for soil or fresh water use.

Exception: Untreated wood is itte h wood is continuously and entirely below the
ground-water level or submgrg I

2304.12.2.6.1 Posts or co

Posts and columns ing permanent structures and embedded in concrete that is

tact with the earth shall be of preservative-treated wood.

ion 2304.12.1.1 and exposed framing of exterior decks or balconies
o species (termite resistant) or preservative treated in accordance with

pd used in retaining walls and cribs.
retaining or crib walls shall be preservative treated in accordance with AWPA U1 for

For aflic ventilation, see Section 1202.2.2.

2304.12.4 Under-floor ventilation (crawl space).
For under-floor ventilation (crawl space), see Section 1202.4.

2304.13 Long-term loading.
Wood members supporting concrete, masonry or similar materials shall be checked for the effects of long-term
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loading using the provisions of the ANSI/AWC NDS. The total deflection, including the effects of long-term
loading, shall be limited in accordance with Section 1604.3.1 for these supported materials.

Exception: Horizontal wood members supporting masonry or concrete nonstructural floor or roof surfacing
not more than 4 inches (102 mm) thick need not be checked for long-term loading.

SECTION 2305
GENERAL DESIGN REQUIREMENTS FOR
LATERAL FORCE-RESISTING SYSTEMS

2305.1 General.
Structures using wood-frame shear walls or wood-frame diaphragms to resist wind, s ic or r lateral
loads shall be designed and constructed in accordance with AWC SDPWS and a le proWsions of
Sections 2305, 2306 and 2307.

2305.1.1 Openings in shear panels.
Openings in shear panels that materially affect their strength shall
their edges adequately reinforced to transfer all shearing stresses.

e plans and shall have

2305.2 Diaphragm deflection.

The deflection of wood-frame diaphragms shall be determi

deflection (Ad_ ) of a blocked wood structural panel diap
1a

cordance with AWC SDPWS. The
fastened throughout with staples is

permitted to be calculated in accordance with Equation
Sl: 1/1627) in the third term shall be modified by

ly fastened, the constant 0.188 (For

Aga = SVLYBEAW + vL/AGt + 0.188Le, + (XA N2W "N

(Equation 23-1)

For SI:  A. = 0.0526LYEAW + vLM4Grt + Le /1627 + Z{xA)2W

where:
A Area of chord S re inches
= 2
(mm). ‘
= _ Modulus of elasticity of diaphragm chords, in

pounds per square inch (N/mmz).
e =  Staple slip, in inches (mm) [see Table 2305.2(1)].

n

igidity through the thickness, in pounds per
Gt & ) of panel width or depth [see Table
Diaphragm length (dimension perpendicular to the direction
of the applied load), in feet (mm).
= Induced unit shear in pounds per linear foot (plf) (N/mm).
Diaphragm width [in the direction of applied force, in feet

(mm)].
x _ Distance from chord splice to nearest support, in feet
(mm).
A _  Diaphragm chord splice slip at the induced unit shear,
c in inches (mm).
A _  Maximum mid-span diaphragm deflection
dia determined by elastic analysis, in inches (mm).
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TABLE 2305.2(1)
e VALUES (inches) FOR USE IN CALCULATING DIAPHRAGM
n

AND SHEAR WALL DEFLECTION DUE TO FASTENER SLIP
(Structural I)a’ ¢

LOAD PER FASTENER® FASTENER DESIGNATIONS
(pounds) 14-Ga staple x 2 inches long
60 0.011
80 0.018
100 0.028
120
140
160

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound = 4.448 N.

a. Increase e values 20 percent for plywood grades other than Structural I.
n

b. Load per fastener = maximum shear per foot divided by the number of fa ers per foo

ior panel edges.
c. Decrease e values 50 percent for seasoned lumber (moisture content percent).
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TABLE 2305.2(2)
VALUES OF Gt FOR USE IN CALCULATING DEFLECTION OF WOOD STRUCTURAL PANEL SHEAR
WALLS AND DIAPHRAGMS

VALUES OF Gt (Ib/in. panel depth or width)
Structural Sheathin Structural |
PANEL TYPE Riﬁ'ﬁ“"le Plywood : oSB Plywood
3-ply 4-ply 5-ply* 3-ply 4-ply 5-ply*
24/0 25,000 32,500 37,500 77,500 32,500 42,500 41,500
24/16 27,000 35,000 40,500 83,500 35,000 45,500 44,500
Sheathing 32/16 27,000 35,000 40,500 83,500 35,000 45,500
40/20 28,500 37,000 43,000 88,500 37,000 48,000 88,500
48/24 31,000 40,500 46,500 96,000 40,500 52,500 96,000
16 o.c. 27,000 35,000 40,500 83,500 35,000 83,500
) 20 o.c. 28,000 36,500 42,000 87,000 36,500 87,000
SFIII:) g(,)l : 24 o.c. 30,000 39,000 45,000 93,000 93,000
32 0.c. 36,000 47,000 54,000 110,000 110,000
48 o.c. 50,500 65,500 76,000 155,000 155,000
Structural Sheathing Structural |
Thickness (in.) A-A,A-C Marine A-A,A-C v Marine All Other Grades
Y, 24,000 31,000 31,000 31,000 31,000
"/, 25,500 33,000 33,000 33,000 33,000
3y 26,000 34,000 34,000
15/, 38,000 49,500 49,500
1/, 38,500 50,000 50,000 50,000
Sanded 9/, 49,000 63,500 63,500 63,500
Plywood 5/, 49,500 64,500 64,500 64,500
T 50,500 65,500 65,500 65,500
Y, 66,500 66,500 66,500
A 52,500 68,500 68,500 68,500
1 73,500 95,500 95,500 95,500
1/ 75,000 97,500 97,500 97,500
For SI: 1 inch =25.4 mm, 1 pou 51 .
a. 5-ply applies to plywood with five or more Ia‘ers. For 5-ply plywood with three layers, use values for 4-ply panels.
2305.3 Shear w, e
The deflectioﬂrame walls shall be determined in accordance with AWC SDPWS. The

deflection (A ) of a blocked wood structural panel shear wall uniformly fastened throughout with staples is
sSwW

permit ed in accordance with Equation 23-2.

h/4Gt + 0.75he + d h/b (Equation 23-2)
n a

J
FOr S| "Qrorst: A, = vh*/3EAD + vh/Gt+ —2 + d_h/b

407.6

whe

A —

2
Area of end-post cross section in square inches (mm ).
Shear wall length, in feet (mm).

o
1l
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d = Total vertical elongation of wall anchorage system (such as
fastener slip, device elongation, rod elongation) in inches
(mm), at the induced unit shear in the shear wall (v).

E = Modulus of elasticity of end posts, in pounds per square
inch (N/mmz).
e = Staple slip, in inches (mm) [see Table 2305.2(1)].
n
Gt = Panel rigidity through the thickness, in pounds per inch

(N/mm) of panel width or depth [see Table 2305.2(2)].
Shear wall height, in feet (mm).
Induced unit shear, in pounds per linear foot (N/mm).

v
A Maximum shear wall deflection determined by elastic
sw analysis, in inches (mm).
SECTION 2306 ‘ :

ALLOWABLE STRESS DESIG

2306.1 Allowable stress design.
The design and construction of wood elements in structures using,allowab design shall be in
accordance with the following applicable standards: ‘

TABLE 2306.1
STANDARDS FOR DESIGN AND
CONSTRUCTION OF WOOD ELEMENTS |
N STRUCTURES USING ALLOWABLE STRESS DESIGN

STANDARDS STANDARD TITLE
PROMULGATOR

American Wood Council

National Design Specification for

SREIRRE N Wood Construction

Special Design Provisions for Wind

SbPs and Seismic

American Society of Agricultural and Biological Engineers

Diaphragm Design of Metal-clad,

REREE B AE Wood-Frame Rectangular Buildings

Shallow Post and Pier Foundation

ASABE EP 486.3 :
Design

Design Requirements and Bending
ASABE EP 559.1 Properties for Mechanically
Laminated Wood Assemblies

APA—The Engineered Wood Association

Standard Specifications for Structural

ANSI 117 Glued Laminated Timber of
Softwood Species
ANSI A190.1 Structural Glued Laminated Timber

Panel Design Specification

Plywood Design Specification
Supplement 1—Design &
Fabrication of Plywood Curved Panel

Plywood Design Specification
Supplement 2—Design &

Fabrication of Glued Plywood-lumber Beams

Plywood Design Specification

Plywood Stressed-skin Panels

Supplement 3—Design & Fabrication of

38



Plywood Design Specification
Supplement 4—Design & Fabrication of
Plywood Sandwich Panels

Plywood Design Specification
Supplement 5—Design & Fabrication of All-
plywood Beams

APA T300 Glulam Connection Details

Field Notching and Drilling of Glued

S Laminated Timber Beams
APA S475 Glued Laminated Beam Design
Tables
APA X450 Glulam in Residential Construction
APA X440 Product and Application Guide:
Glulam
Builders Tips: Proper Storage and
PR READ Handling of Glulam Beams
Truss Plate Institute, Inc.
National Design Standard for Metal
TPI 1 Plate Connected Wood Truss

Construction

West Coast Lumber Inspection Bureau

AITC 104 Typical Construction Details

Standard Appearance Grades for

AITC 110 Structural Glued Laminated Timber
AITC 113 Stan_dard for.DlmenS|ons of Structural Glued
Laminated Timber
Standard Specifications for Structural
AITC 119 Glued Laminated Timber of Hardwood
Species
AITC 200 Inspection Manual
2306.1.1 Joists and rafters.
The design of rafter spans is perm rdance with the AWC STJR.

mitted to be in accordance with the AWC Wood Construction

nit stresses for fire-retardant-treated wood, including fastener values, shall be
approved method of investigation that considers the effects of anticipated temperature
the fire-retardant-treated wood will be subjected, the type of treatment and the

s. Other adjustments are applicable except that the impact load duration shall not apply.

‘lmber decking.
acity of lumber decking arranged according to the patterns described in Section 2304.9.2 shall be
er of the capacities determined for moment and deflection according to the formulas in Table
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TABLE 2306.1.4

ALLOWABLE LOADS FOR LUMBER DECKING

ALLOWABLE AREA LOADa

PATTERN
Moment

Deflectio

RF,d"

6

Simple span Wy =

8F,d

Two-span continuous Wp = 6

$F,d°
7 P6

Combination simple- and
two-span continuous

131AEd"

;12

20F,d"

Cantilevered pieces

1 1 ¥
intermixed e

10SAE “d"

;o2

Controlled random layup

Mechanically laminated

100AE’d"

6

. Wy =

deck 12
ecking 3125 !,4

pinch decki 20F,d" — 100AE ‘d’

-inch decking = A= —_—

3176 ro12

8F,d° e

3-inch and 4-inch dec b W, = L16AE d_

A2

a. uniform load limited by moment.

iform load limited by deflection.
ctua ing thickness.

of king.
e bending stress adjusted by applicable factors.

E odulus of elasticity adjusted by applicable factors.

ood-frame diaphragms.

Wood-frame diaphragms shall be designed and constructed in accordance with AWC SDPWS. Where panels

are fastened to framing members with staples, requirements and limitations of AWC SDPWS shall be met and
the allowable shear values set forth in Table 2306.2(1) or 2306.2(2) shall be permitted. The allowable shear
values in Tables 2306.2(1) and 2306.2(2) are permitted to be increased 40 percent for wind design.
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TABLE 2306.2(1)
ALLOWABLE SHEAR VALUES (POUNDS PER FOOT) FOR WOOD STRUCTURAL PANEL DIAPHRAGMS

UTILIZING STAPLES WITH FRAMING OF DOUGLAS FIR-LARCH, OR SOUTHERN PINE” FOR WIND OR
SEISMIC LOADING'

BLOCKED DIAPHRAGMS UNBLOCKED DIAPHRAGMS
Fastener spacing (inches) at
MINIMUM NOMINAL | @iaphragm boundaries (all cases)at | oo e cnaced 6 inches
MINIMUM MINIMUM | WIDTH OF FRAMING “Im‘:[g:‘g::gf':;_ﬂa‘:‘f;ﬁ ‘::;“'L:f' max. st supported edges®
PaNEL | FINETE | pENETRATION | PANEL | ADJOINING PANEL edges (Cases 5, 6"
GRADE | AND GAGE® | IN FRAMING | THICKNESS EDGES AND § | 4 | 217 | = Case 1 (No
(inches) {inch) BBIE:I;&IFES' Eﬁr:;g:f&ﬂ"‘f‘;ﬁ:‘n‘;ﬁ unjrlq-o::k:rd co ﬁ:llnmher
' continuous (Cases 2, 3,4, 5
& 6 4 3 | loints f:;:,' and &)

".",, 2 175 235 350 400 155 115

Structural 1 |3, o : 3 200 | 265 | 395 | 4s0 175 130
grades PUEE 15y 2 175 235 | 350 | 400 155 120
= k] 200 | 265 | 395 | 450 175 130

3 2 160 210 315 360 140 105

Sheathing, * 3 180 235 355 400 160 120
single floor % 2 165 225 335 380 150 110
aﬁjﬂ““ 1Y/ 16 gage ! “ 3 190 | 250 | 375 | 425 165 125
e venedin | 2 o 5 2 160 | 210 | 315 | 360 140 105
DOC PS 1 = 3 180 235 355 405 160 120
and PS 2 "y 2 175 235 350 400 155 115
= 3 200 265 395 450 175 130

For SlI: 1 inch =25.4 mm, 1 pound per foot = 1

a. For framing of other species: (1) Find sp peci lumber in ANSI/AWC NDS. (2) For staples find shear value from
table for Structural | panels (regardless o iply value by 0.82 for species with specific gravity of 0.42 or greater,
or 0.65 for all other species.

b. Space fasteners maximum 12 in
48 inches on center).

intermediate framing members (6 inches on center where supports are spaced

c. Framing at adjoining panel e inal or wider.

d. Staples shall have a minimu inch and shall be installed with their crowns parallel to the long dimension of the
framing members.

e. The minimum nomi ing bers not located at boundaries or adjoining panel edges shall be 2 inches.

f.  For shear Iw nt load duration as defined by the ANSI/AWC NDS, the values in the table shall be multiplied
by 0.63 or Q, res

g. For Case 1 through 6 descriptions see Figure 2306.2(1).
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CASE 1 i ¥ CASE 2 F CASE &
Load 5'3:’:?9 typical, Load Fm.m"llng Lood

T S i Lidd cLvis 34
M T - ' [ i
o, W T
w2 w2 w o™
- ik 3-3 -

Continuaus panel joints R Diaphragm boundary . Confinvous panel joints
Froming
Blocking
FIGURE 2306.2(1)

CASES 1 THROUGH 6 FOR USE WITH TABLE 2306.2(1)

TABLE 2306.2(2)
ALLOWABLE SHEAR VALUES (POUNDS PER FOOT) FOR WOOD,ST
DIAPHRAGMS UTILIZING MULTIPLE ROWS OF STAPLES (HIGH-

URALRANEL BLOCKED
GMS) WITH FRAMING

a b! g, h
OF DOUGLAS FIR-LARCH OR SOUTHERN PINE FOR WIND OADING
OCKED DIAPHRAGMS
MINIMUM d
Cases 1 and 2
MINIMUM MINIMUM FastenerBSpac‘ijng_ Per Line at
PANEL | STAPL | FASTENER | NOMINAL oundaries
GRADE E PENETRATIO | PANEL (inches)
c f N THICKNES 1
GAGE' | |N FRAMING ) 4 2, 2
(inches) (inch) Fastener Spacing Per Line at
i
Other Panel Edges (inches)
6 4 4 3 3 2
60 | 60 1,06 | 1,20
2 0 0 860 960 0 0
3 86 | 90 | 1,16 | 1,29 | 1,29 | 1,40
Structura | 14 gage 2 0 0 0 5 5 0
| I grades | staples 60 | 60 1,07 | 1,20
2 0 0 875 960 5 0
3 87 90 1,17 1,44 1,47 1,79
5 0 5 0 5 5
54 | 54 1,08
Sheathin / 2 0 0 735 865 915 0
g single 32 4 73 | 81 1,00 | 1,10 | 1,10 | 1,19
floor 3 5 | 0 5 5 5 5
and other 60 | 60 1,06 | 1,20
2 19/ 3 2 0 0 865 960 5 0
32 4 3 86 90 1,13 1,43 1,37 1,48
5 0 0 0 0 5
23/ 4 3 86 | 90 | 1,13 | 1,49 | 1,43 | 154
32 5 0 0 0 0 5

=25.4 mm, 1 pound per foot = 14.5939 N/m.

or fraf§ing of other species: (1) Find specific gravity for species of framing lumber in ANSI/AWC NDS. (2) For staples, find shear

m table for Structural | panels (regardless of actual grade) and multiply value by 0.82 for species with specific gravity of 0.42

ater, or 0.65 for all other species.

b. Fastening along intermediate framing members: Space fasteners not greater than 12 inches on center, except 6 inches on center for
spans greater than 32 inches.

c. Panels conforming to DOC PS 1 or PS 2.
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d. This table gives shear values for Cases 1 and 2 as shown in Table 2306.2(1). The values shown are applicable to Cases 3, 4, 5 and
6 as shown in Table 2306.2(1), providing fasteners at all continuous panel edges are spaced in accordance with the boundary
fastener spacing.

e. The minimum nominal depth of framing members shall be 3 inches nominal. The minimum nominal width of framing members not
located at boundaries or adjoining panel edges shall be 2 inches.

f.  Staples shall have a minimum crown width of 7/16 inch, and shall be installed with their crowns parallel to the long di he

framing members.

g. High-load diaphragms shall be subject to special inspection in accordance with Section 1705.5.1.

h. For shear loads of normal or permanent load duration as defined by the ANSI/AWC NDS, the values in the table shall Itiplied
by 0.63 or 0.56, respectively.

i. For fastener spacing diagrams see Figure 2306.2(2).

""""""""""" PANEL JOINT S
e | [T o - . a2 | e P . PANEL JOIN
; R et o (N SN S TS [ OSR P, g
S P Y e e— 312
pa | [0 S P T
- I T 1 Al e e e
TABLE J\
SPACING TABLE
TPACING

37 NOMINAL — TWO LINES
47 MOMINAL — TWO LINES

/—PP.N EL EDGE

|

w | [
LLF . b i moe v B BANEL NT
kT [ o

112"

1 3047 304°
| [T
\ﬁ TAELE

TABLE SPACING

3 102

SPACES

I

2123172
I
5-T EQUAL

TYPICAL BOUNDARY FASTENING
4" MOMINAL —TWO LINES (Shown is two lines staggened. )

NOTE: SPACE PANEL END AND EDGE JOINT 1/8-INCH. REDUCE SPACING BETWEEN LINES OF NAILS AS NECESBARY TO
MAINTAIN MIMIMUM 28=IMCH FASTEMER EDGE MARGINS, MINIMUM SPACING BETWEEN LINES IS 28-INCH

For SI: 1 inch = 25.4 mm.

SV O
FIGURE 2306.2(2)

FASTENER SPACING DIAGRAMS FOR USE WITH TABLE 2306.2(2)

ard diaphragm ceilings.
diaphragm ceilings shall be in accordance with Section 2508.6.

e shear walls.

ear walls shall be designed and constructed in accordance with AWC SDPWS. Where panels
fasteed to framing members with staples, requirements and limitations of AWC SDPWS shall be met and
le shear values set forth in Table 2306.3(1), 2306.3(2) or 2306.3(3) shall be permitted. The

e shear values in Tables 2306.3(1) and 2306.3(2) are permitted to be increased 40 percent for wind
design. Panels complying with ANSI/APA PRP-210 shall be permitted to use design values for Plywood Siding
in the AWC SDPWS.
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ALLOWABLE SHEAR VALUES (POUNDS PER FOOT) FOR WOOD STRUCTURAL PANEL
WALLS UTILIZING STAPLES WITH FRAMING OF DOUGLAS FIR-LARCH OR SOUTHERN
WIND OR SEISMIC LOADING

TABLE 2306.3(1)

b, fl gl

PANELS
MINIMUM APPLIED
MINIMUM DIRECT TO HEATHING
FASTENER
NOMINAL FRAMING
GPQZEII'E PANEL PENE-I;EATION Staple Fastener spacing at ner spacing at
THICKNESS FRAMING length panel edges panel edges
(inch) - and (inches) (inches)
(inches) gageh
4 4 d
(inches) 6 3 6 3 2
3/8 155 155 | 235 | 310 | 400
1
Structural | 7,16 1 17,16 155 | 235 | 310 | 400
sheathing i Gage
” 475 155 | 235 | 300 | 400
Sheathing, 5/16"or1/4C 375 110 | 165 | 220 | 285
plywood 3
siding® A 360 216 140 | 210 | 280 | 360
except "l 310 | 395 | Gage | 140 | 210 | 280 | 360
Group 5 i 1
Species, / 255 | 335 | 430 140 | 210 | 280 | 360
ANSI/APA 32
PRP 19
210 sidinge /32 185 280 375 475 —_ —_ — —_ —_

598 N/m.
ic gravity for species of lumber in ANSI/AWC NDS. (2) For staples find shear value from
ual grade) and multiply value by 0.82 for species with specific gravity of 0.42 or greater,

anels are applied on both faces of a wall and fastener spacing is less than 6 inches on center on either side, panel joints
ffset to fall on different framing members, or framing shall be 3 inches nominal or thicker at adjoining panel edges.

ic Design Category D, E or F, where shear design values exceed 350 pounds per linear foot, all framing members receiving
astening from abutting panels shall be not less than a single 3-inch nominal member, or two 2-inch nominal members fastened
together in accordance with Section 2306.1 to transfer the design shear value between framing members. Wood structural panel
joint and sill plate nailing shall be staggered at all panel edges. See AWC SDPWS for sill plate size and anchorage requirements.

h. Staples shall have a minimum crown width of 7/16 inch and shall be installed with their crowns parallel to the long dimension of the

framing members.
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For shear loads of normal or permanent load duration as defined by the ANSI/AWC NDS, the values in the table shall be multiplied
by 0.63 or 0.56, respectively.

TABLE 2306.3(2)
ALLOWABLE SHEAR VALUES (plf) FOR WIND OR SEISMIC LOADING ON SHEAR WALL
FIBERBOARD SHEATHING BOARD CONSTRUCTION UTILIZING STAPL TYPEV
CONSTRUCTION ONLY™ > % ®®
ALLOQ, VALWE (pounds
per |
THICKNESS AND TA SPAC AT PANEL EDGES
GRADE STAPLE GAGE AND DIMENSIONS ; a
. inghes)
(inches)
3 2
H 7 "
No. 16 gage galvanized staple, /16 180 200 295
25 i
Uzor /3ZSUUcunal inches long
No. 16 gage galvanized staple, 220 290 325

inches long

For SI: 1 inch = 25.4 mm, 1 pound per foot = 14.593

a. Fiberboard sheathing shall not be used to brace Ils.
b. Panel edges shall be backed with 2-inch of wid i Fir-larch or Southern pine. For framing of other species: (1)

Find specific gravity for species of framin S. (2) For staples, multiply the shear value from the table by 0.82

for species with specific gravity of 0.42 o other species.
Values shown are for fiberboard sheaiiia th long panel dimension either parallel or perpendicular to studs.

Fastener shall be spaced 6 incheg rmediate framing members.
Values are not permitted in Sej EorF.

oo
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TABLE 2306.3(3)
ALLOWABLE SHEAR VALUES FOR WIND OR SEISMIC FORCES FOR SHEAR WALLS OF LATH AND
PLASTER OR GYPSUM BOARD WOOD FRAMED WALL ASSEMBLIES UTILIZING STAPLES

STAPLE SPACING® SHEAR

THICKNESS OF WALL MINIMUM
TYPE OF MATERIAL MAXIMUM VALUE®** g
MATERIAL CONSTRUCTION (inches) (plf) STAPLE SIZE "
1. Expanded metal or ; ;
woven wire lath 1 Unblocked 6 180 No. 16 gage galv. staple, '/
and Portland
3 n T n
2. Gypsum lath, et and L locked 5 100 | No. 16 gage galystaple, 1'/ " lon}
plain or plaster 8
X2 Unblocked 4 75
3. Gypsum sheathing 4 Blocked* 4 175
: Unblocked 7 100
Unblocked? 7 75
Unblocked* 4 110
1 Unblocked 7 1 staple, 1'/ " long
? Unblocked 4 125 :
4. Gypsum board, Blocked® !
gypsum veneer Blocked® 4
base or water- 7
resistant gypsum Unblocked®
backing board No. 16 gage galv. staple, 1%/ . long
o s ! Blocked®
No. 16 gage galv. staple 1°/ 8” long
No. 15 gage galv. staple, 2!/ 4" long

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1
a. These shear walls shall not be used to
for short-term loading due to wind or seis
of ASCE 7. Values shown shall be
Applies to fastening at studs, top
Except as noted, shear value
Maximum framing spacing
All edges are blocked, and

asonry or concrete walls (see AWC SDPWS). Values shown are
gi8ting seismic loads shall be subject to the limitations in Section 12.2.1

ormal loading.

d blocking.

framing spacing of 16 inches on center.

ded at all supports and all panel edges.

~eoovo

Staples shall have a inch, measured outside the legs, and shall be installed with their crowns parallel
to the long dime
g. Staples for th ath and woven-wire lath shall have a minimum crown width of 3/4 inch, measured outside the

legs.

SECTION 2307
LOAD AND RESISTANCE FACTOR DESIGN

esistance factor design.
onstruction of wood elements and structures using load and resistance factor design shall be
ce with ANSI/AWC NDS and AWC SDPWS.

SECTION 2308
CONVENTIONAL LIGHT-FRAME CONSTRUCTION

2308.1 General.
The requirements of this section are intended for conventional light-frame construction. Other construction
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methods are permitted to be used, provided that a satisfactory design is submitted showing compliance with

other provisions of this code. Interior nonload-bearing partitions, ceilings and curtain walls of conventional light-
frame construction are not subject to the limitations of Section 2308.2. Detached one- and two-family dwellings
and townhouses not more than three stories above grade plane in height with a separate means of egress and
their accessory structures shall comply with the International Residential Code.

2308.1.1 Portions exceeding limitations of conventional light-frame construction.
Where portions of a building of otherwise conventional light-frame construction exceed the limitg
2308.2, those portions and the supporting load path shall be designed in accordance with accep
engineering practice and the provisions of this code. For the purposes of this section
shall mean parts of buildings containing volume and area such as a room or a seri
of such design need only demonstrate compliance of the nonconventional light-fr
applicable provisions of this code and shall be compatible with the performance o nal light-
framed system.

2308.1.2 Connections and fasteners.
Connectors and fasteners used in conventional construction shall e regMirements of Section
2304.10.

2308.2 Limitations.
Buildings are permitted to be constructed in accordance wit
construction, subject to the limitations in Sections 2308.2

ovisions of cBfiventional light-frame

2308.2.1 Stories.

Structures of conventional light-frame constru story height in accordance with Table

2308.2.1.
1
HEIGHT
ALLOWABLE STORY
SEISMIC DESIG ABOVE GRADE PLANE
Aand B Three stories
C Two stories
D and E- One story
For SI:1inch = 25.4 4
a. For the purpg secti ildings assigned to Seismic Design Category D or E, cripple walls shall be considered to be

a story unl locked and do not exceed 14 inches in height.

e floor-to-floor height.

pr height shall not exceed 11 feet, 7 inches (3531 mm). Exterior bearing wall and
eights shall not exceed a stud height of 10 feet (3048 mm).

able loads.
pe in accordance with Chapter 16 and shall not exceed the following:

2
¥ Average dead loads shall not exceed 15 psf (718 N/m ) for combined roof and ceiling, exterior walls,
floors and partitions.

Exceptions:

47



1. Subiject to the limitations of Section 2308.6.10, stone or masonry veneer up to the less of 5
inches (127 mm) thick or 50 pounds per square foot (2395 N/m?) and installed in accordance
with Chapter 14 is permitted to a height of 30 feet (9144 mm) above a noncombustible
foundation, with an additional 8 feet (2439) permitted for gable ends.

2. Concrete or masonry fireplaces, heaters and chimneys shall be permitted in accgf \
the provisions of this code.

2. Live loads shall not exceed 40 psf (1916 N/m2) for floors.

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

3. Ground snow /oads shall not exceed 50 psf (2395 N/mz). v

2308.2.4 Basic wind speed.
V shall not exceed 130 miles per hour (57 m/s) (3-second gust).

Exceptions:
1. Vshall not exceed 140 mph (63 m/s) (3-sgcond r buildings in Exposure Category B that
are not located in a hurricane-prone re
2. Where V exceeds 130 mph (3-sec visions of either AWC WFCM or ICC 600
are permitted to be used.
2308.2.5 Allowable roof span.
Ceiling joist and rafter framing conglixuc cC e with Section 2308.7 and trusses shall not span
more than 40 feet (12 192 mm) b f ical support. A ridge board in accordance with

Section 2308.7 or 2308.7.3.1 shs

e

d a vertical support.

2308.2.6 Risk catego
The use of the provisid
Risk Category IV Quildi

8/ light-frame construction in this section shall not be permitted for
ed ®@Seismic Design Category B, C, D or F.

Foundations ) designed and constructed in accordance with Chapter 18. Connections to
ply with this section.

mbedded not less than 7 inches (178 mm) into concrete or masonry. The bolts shall be located in
the middle third of the width of the plate. Bolts shall be spaced not more than 6 feet (1829 mm) on center
ere shall be not less than two bolts or anchor straps per piece with one bolt or anchor strap located
ore than 12 inches (305 mm) or less than 4 inches (102 mm) from each end of each piece. Bolts in
sill plates of braced wall lines in structures over two stories above grade shall be spaced not more than 4
feet (1219 mm) on center. A properly sized nut and washer shall be tightened on each bolt to the plate.
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2308.3.1.1 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

1
anchored with not less than /2-inch (12.7 mm) 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. Plate washers shall be not less than 0.229 i
by 3 inches by 3 inches (5.82 mm by 76 mm by 76 mm) in size. The hole in the plate washgr i

3
permitted to be diagonally slotted with a width of up to /16 inch (4.76 mm) larger than the b@it

3
and a slot length not to exceed 1 /4 inches (44 mm), provided that a standard ¢ her is pla
between the plate washer and the nut. ‘
2308.3.1.2 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 (15.9 mm) 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. Plate washers shall be not less than 0.229 inch
by 3 inches by 3 inches (5.82 mm by 76 mm by 76 mm) in size. The hole in the plate washer is

permitted to be diagonally slotted with a width of up to 3/16 inch (4.76 mm) larger than the bolt diameter

and a slot length not to exceed 13/4 inches (44 mm), provided that a standard cut washer is placed

between the plate washer and the nut.

2308.4 Floor framing. .

Floor framing shall comply with this section

2308.4.1 Girders.
Girders for single-story constructio
inches by 6 inches (102 m
spaced not more than 8 f
specified in this code.

rting loads from a single floor shall be not less than 4
spans 6 feet (1829 mm) or less, provided that girders are
nter. Other girders shall be designed to support the loads
occur over supports.

girders suppo ncrete shall not have less than 3 inches (76 mm) of bearing.
2308 r spans.

The a ans of girders that are fabricated of dimension lumber shall not exceed the values set
[ 308.4.1.1(1) or 2308.4.1.1(2).
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HEADER AND GIRDER SPANS” ® FOR EXTERIOR BEARING WALLS

TABLE 2308.4.1.1(1)

(Maximum spans for Douglas fir-larch, hem-fir, Southern pine and spruce-pine-fir and required number

of jack studs)
GROUND SNOW LOAD (psf)*
GIRDERS 30 | 50 70
AND SIZE Building width® (feet)
HEADERS
SUPPORTING 12 24 36 12 24 36 12 24 36
Span’ | NJ? |Spanf| NJY [Span| NJ |Spanf| NJ° |Spanf| NJ? [Span’| NJ* |Spanf| NJ! |Spanf| NJ¢ [Spanf| NJ‘

1-2% 6 4-0 1 [ 31 2 [27] 2 [3s] 1 [ 28 2 [ 23] 2 [30] 2 [24] 2 [ 20 2
1-2x8 5-1 2 (31| 2 [ 33| 2 [ 44| 2 [34] 2 [210] 2 [3100] 2 [30] 2 [ 26 3
12 10 6-0 2 [ 48| 2 (31| 2 [s2] 2 [40] 2 [34] 3 [47] 2 [36] 3 [ 30 3
12 % 12 7-1 2 [ ss| 2 (a7 3 {61 | 2 [ 48] 3 [311] 3 [55] 2 [42] 3 |36 3
2-2%4 4-0 1 [ 30 [ 10 27 1 [3s| 1 [ 27 1 [22] 1 [30] 1 [24a] 1 | 20 1
22%6 6-0 1 [ 47 1 |30 1 [s0| 1 {30 1 [33] 2 [46] 1 [36] 2 |21 2
228 7-7 1 [ 59 1 [410] 2 [es| 1 [ 50 2 [42] 2 [s9o] 1 [4s5] 2 | 309 2

cReOi?iflznd 22x10 9:0 1 |610] 2 [59 ] 2 [78 ] 2 [s11| 2 [auu| 2 [69 | 2 [ 53| 2 | 45 2
22 %12 107 | 2 [ 81 2 [ew| 2 Joo| 2 {611 | 2 [510] 2 [s0] 2 [62] 2 [ 52 3
32x8 9-5 1 [ 73] 1 Jer | 1 [s1 | 1 {63 1 [s53] 2 [72] 1 [s56] 2 |43 2
3-2% 10 113 1 [ 87 [ 1 [ 73] 2 o7 | 1 [ 74 2 [62] 2 [s6] 1 [67] 2 | 56 2
3-2% 12 B2 1 [w1] 2 [86| 2 [n3| 2 [ 88| 2 [74] 2 [1wo]| 2 [79] 2 [ 66 2
42x8 w-11 | 1 [ 84| 1 [7o| 1 [oa| 1 [ 72| 1 [eo] 1 [83] 1 [6a] 1 | 54 2
42x10 | 12-11 | 1 o | 1 [ 84 [ 1 [ 1 [se| 1 72| 2 oo 1 [ 7] 2 | 64 2
42 %12 15-3 1 (s 1 Jowo| 2 [Bo] 1 [wof| 2 [ss]| 2 [z 1 s 2 | 76 2
1-2% 6 33 1 [ 27 2 22| 2 [30] 2 [ 24 2 [20] 2 [ 29[ 2 [ 22 2 |10 2
1-2x8 4-1 2 (33 2 [29 2 [39] 2 [30] 2 [26] 3 [36] 2 [290] 2 [ 24 3
12x10 | 411 | 2 [310] 2 [33] 3 [46 | 2 [36] 3 [30] 3 [41 | 2 [33]| 3 [ 29 3
12 % 12 5-9 2 (46| 3 [310] 3 [ 53] 2 [42] 3 [36] 3 [410] 3 [310] 3 [ 33 4
22 x4 33 1 (26 1 22 1 [0 1 [ 24| 1 [20] 1 [ 28] 1 [22] 1 [1:0 1
22%6 410 [ 1 [39 1 [33] 2 [as| 1 [36] 2 [30] 2 [ 40| 1 [33] 2 |29 2

Roof, ceiling 22x8 6-1 1 (410 2 [ 41| 2 |57 2 |45 2 [39] 2 [s52] 2 [41]| 2 | 36 2

"c”e’gtg?e 22x10 73 2 [ 58| 2 [410] 2 [68| 2 [ 53| 2 [a5]| 2 [ 61| 2 [410] 2 [ 41 2

bearing floor | 2-2% 12 8-6 2 |68 | 2 [ 58| 2 [710] 2 [62] 2 [s3] 3 [72] 2 [ss8] 2 [41w0 3
32x8 7-8 1 [eo| 1 [s51 | 270 1 {56 2 [4a8] 2 [6s5] 1 [51] 2 | 44 2
3-2% 10 9-1 1 [ 72 2 Jer | 2 [sa| 1 {67 2 [s57] 2 [ 78] 2 [61 ] 2 | 52 2
3-2% 12 108 | 2 [85] 2 [72] 2 Jow| 2 [ 78] 2 [67| 2 [o0o| 2 [71] 2 [ 61 2
42x8 810 | 1 |61t | 1 [sa| 1 [ 81| 1 [ea| 1 [ 55| 2 [75] 1 [51u] 1 |50 2
4210 106 | 1 [83] 2 [70[ 2 [os| 1 [ 77| 2 [6s5| 2 [s10] 1 [70] 2 | 60 2
42 %12 124 | 1 [o8 [ 2 [83 | 2 [ma| 2 [s1t| 2 [ 77| 2 [wa]| 2 [ s3] 2 [ 70 2
1-2% 6 211 | 2 [23 | 2 [t | 2 290 2 [20 | 2 [19o] 2 [ 27 2 [20] 2 | 18 2
1-2x8 3-9 2 (200 2 [ 25| 3 [ 36 2 [ 28] 2 [ 23] 3 [33] 2 [26] 3 [ 22 3
12 10 45 2 [ 35| 3 [210] 3 [ 42| 2 [32] 3 [ 28] 3 [311] 2 [30] 3 [ 26 3
12 % 12 52 2 [ 40| 3 [ 34| 3 [410] 3 [39] 3 [32] 4 [47] 3 [36] 3 |30 4
22 %4 2-11 1 (23] 10 o 1 [2o| 1 {20 1 [ 1 [27] 1 [20] 1 | 18 1
22%6 4-4 1 [ 34 2 [20] 2 [ar | 1 {32 2 [28] 2 [3100] 1 [30] 2 [ 26 2

Roof, ceiling | Z2X8 5-6 2 [ 43| 2 [ 37| 2 [s2] 2 [40] 2 [34] 2 [410] 2 [39] 2 [ 32 2

and one clear | 2-2x 10 6-7 2 [s0| 2 (42| 2 {61 | 2 [ 49 2 [40] 2 [59] 2 [45] 2 [ 39 3

span floor 2:2x 12 7-9 2 511 2 | 411 3 7-2 2 5-7 2 4-8 3 6-9 2 53 3 4-5 3
32x8 6-11 1 [ s3] 2 [as| 2 [es| 1 [s50]| 2 [4a2] 2 [61 | 1 [4s] 2 | 40 2
3-2% 10 8-3 2 [ 63| 2 [ s3] 2 [ 78] 2 [suu| 2 [so] 2 [73] 2 [57] 2 | 4s 2
3-2% 12 9-8 2 [ 75| 2 62| 2 [90] 2 [70] 2 [510] 2 [86] 2 [67] 2 [ 56 3
42x8 8-0 1 [e1 [ 1 [sa | 2 (75| 1 [ 59 2 [40] 2 [70] 1 [5s5] 2 [ 47 2
4210 9-6 1 [ 73] 2 [e1 | 2 [8w0] 1 {610 2 [s9] 2 [ 84 1 [6s5] 2 | 55 2
42 %12 n2 | 2 [ 86| 2 [72] 2 Jios| 2 [so| 2 [69 | 2 {910 2 [77] 2 | 65 2
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(continued)

TABLE 2308.4.1.1(1)—continued

HEADER AND GIRDER SPANS” ® FOR EXTERIOR BEARING WALLS
(Maximum spans for Douglas fir-larch, hem-fir, Southern pine and spruce-pine-fir and required number
of jack studs)

.
GROUND SNOW LOAD (psf)°
GIRDERS 30 | 50 | 70
HEﬁggRS SIZE Building width® (feet)

SUPPORTING 12 24 36 12 24 36 12 24 36

Span’ | NJY [Spanf| NJ? |Spanf| NJ? |Span’| NJ |Span’| NJ* [Span'| NJ? [Spanf| NJ? |Spanf| NJ |Span’| NJ‘
12%6 2-8 2 [ 20| 2 [0 2 27 2 [20] 2 [0 2 [2s5] 2 [11n| 2 [ 18 2
12 %8 35 2 [ 28| 2 [ 24| 3 [33 | 2 [27] 2 [22| 3 [31] 2 [25]| 3 |2 3
12 % 10 4-0 2 [ 32 3 [ 29 3 [310| 2 [31 | 3 [27 ] 3 [38] 2 [211| 3 | 25 3
12 % 12 4-9 3 [ 39 3 [32] 4 46| 3 [37 ] 3 [31 | 4 [43] 3 [35] 3 |21 4
2-2x4 2-8 1| 21 1 19 1 [26 ] 1 [20] 1 18 1 |25 1 [ ] 1 1-7 1
2-2%6 4-0 1 [32] 2 [28 ] 2 [39] 1 [30] 2 [27] 2 [37] 1 [2100] 2 [ 25 2
Roof, ceiling 2-2x8 5-0 2 [ 40| 2 [35| 2 [410| 2 [310| 2 [33 | 2 [47 ]| 2 |37 2 | 31 2
?elgtte‘r”_%ear_ 22x10 60 | 2 | 49| 2 [40 | 2 [ 58| 2 [ 46| 2 [310] 3 [55] 2 |43 | 2 | 3% 3
ing floors 22 % 12 7-0 2 [ 57 2 [4a9] 3 68| 2 [s4a | 3 [46]| 3 [64a ]| 2 [s50] 3 [ 43 3
3-2x8 6-4 1 [ 50 2 [43] 2 [6o| 1 [0 2 [41 | 2 [s8| 2 [46] 2 [310 2
3-2x10 7-6 2 s | 2 [sa | 2 70 2 [58] 2 [410] 2 [6o] 2 [54] 2 [ 47 2
3-2x 12 810 | 2 [ 70 2 [511] 2 [85 ] 2 [68] 2 [s58 ] 3 [80 ]| 2 [64 | 2 [ 54 3
42 %8 73 1 [so 1t [ann| 2 [er1| 1 [ 56| 2 48| 2 [67 ] 1 [52] 2 [ 45 2
42x 10 3-8 1 [610] 2 [510] 2 [ 83| 2 [66 | 2 [ 57| 2 [7100] 2 [62] 2 | 53 2
4212 102 | 2 [ 81| 2 |60 2 o8] 2 78] 2 [67 | 2 o2 2 [73] 2 ]e62 2
12%6 23 2 1o 2 [ s | 2 [23 ] 2 [19o] 2 15| 3 [22] 2 [18] 2 [ 15 3
12 %8 210 | 2 |22 3 [t0] 3 [210] 2 [22 ] 3 [10] 3 [29 ] 2 [21 ] 3 |10 3
12 % 10 3-4 2 [ 27 3 [ 22 3 [34 ] 3 [27] 3 [22 4 [33] 3 [26] 3 |22 4
12x 12 4-0 3 [ 30 3 [ 27 4 40| 3 [30] 4 [27] 4 [3100] 3 [30] 4 |26 4
2-2x4 23 1 18 | 1 14 | 1 | 23 1 18 | 1 14 1 |22 ] 1 18 [ 1 14 2
2-2%6 3-4 1 [ 26 2 22 2 [34] 2 26| 2 [ 22 2 [33] 2 [26] 2 [ 2 2
Rt ety |_ 2256 4.3 2 [ 33 2 [ 28| 2 [43 | 2 [33 ] 2 [28 [ 2 [41 ] 2 [32] 2 |28 3
and two clear | 2-2x 10 5-0 2 [310] 2 [32] 3 [s50 ] 2 [310] 2 [32] 3 [410] 2 [39] 3 [ 32 3
span floors 2212 5-11 2 4-6 3 39 3 [511] 2 4-6 3 39 3 5-8 2 4-5 3 3-9 3
3-2x8 53 1 [40] 2 [35] 2 [ s3] 2 [40| 2 [ 35| 2 [s51 [ 2 [311] 2 [ 34 2
3-2x10 6-3 2 49| 2 [40] 2 [e6e3 | 2 [49] 2 [40] 2 [61 | 2 [48 ] 2 [ 40 3
3-2x 12 7-5 2 [ s8] 2 [49] 3 [ 75| 2 [s58| 2 [49] 3 [72] 2 [56] 3 | 48 3
42 %8 6-1 1 [ 48| 2 [311] 2 [ 61 1 [ 48 [ 2 [301] 2 [510] 1 [47] 2 [310 2
42x 10 73 2 [ s6| 2 [4as| 2 [ 73] 2 [56 ]| 2 [4s8| 2 [70] 2 [55] 2 | 47 2
4212 8-6 2 66| 2 [ 56 2 [86 ] 2 [66 | 2 [s56 ] 2 [83] 2 [6a]| 2 | 54 3

For SlI: 1 inch = 25.4 mm, 1 pound per square foot = 0.0479 kPa.
a. SPEls.are fe*nd inches.
b. Spans are based on minimum design properties for No. 2 grade lumber of Douglas fir-larch, hem-fir, Southern pine and spruce-pine

c. [ 'Wweasured perpendicular to the ridge. For widths between those shown, spans are permitted to be interpolated.

er of jack studs required to support each end. Where the number of required jack studs equals one, the header is permitted
ported by an approved framing anchor attached to the full-height wall stud and to the header.
sf ground snow load for cases in which ground snow load is less than 30 psf and the roof live load is equal to or less than

Spans are calculated assuming the top of the header or girder is laterally braced by perpendicular framing. Where the top of the

header or girder is not laterally braced (for example, cripple studs bearing on the header), tabulated spans for headers consisting of
2 x8,2x10, or 2 x 12 sizes shall be multiplied by 0.70 or the header or girder shall be designed.
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TABLE 2308.4.1.1(2)

HEADER AND GIRDER SPANS” ® FOR INTERIOR BEARING WALLS

(Maximum spans for Douglas fir-larch, hem-fir, Southern pine and spruce-pine-fir and required number
of jack studs)

BUILDING WIDTH? (feet)

HEADERS AND
GIRDERS SIZE 12 24 36
e Span® NJ¢ Span® NJ¢ Span® NJ¢
2-2 x4 4-1 1 2-10 1 2-4 1
2-2x6 6-1 1 4-4 1 3-6 1
2-2x8 7-9 1 5-5 1 4-5 2
2-2 %10 9-2 1 6-6 2 5-3 2
2-2x12 10-9 1 7-7 2 6-3 2
One floor only 3-2x8 9-8 1 6-10 1 5-7 1
3-2x10 11-5 1 8-1 1 6-7 2
3-2x12 13-6 1 9-6 2 7-9 2
4-2 x8 11-2 1 7-11 1 6-5 1
4-2 x 10 13-3 1 9-4 1 7-8 1
4-2 x 12 15-7 1 11-0 1 9-0 2
2-2 x4 2-7 1 1-11 1 1-7 1
2-2%6 3-11 1 2-11 2 2-5 2
2-2 %8 5-0 1 3-8 2 3-1 2
2-2x10 5-11 2 4-4 2 3-7 2
2-2 x12 6-11 2 5-2 2 4-3 3
Two floors 3-2x8 6-3 1 4-7 2 3-10 2
3-2x10 7-5 1 5-6 2 4-6 2
3-2x12 8-8 2 6-5 2 5-4 2
4-2 x8 7-2 1 5-4 1 4-5 2
4-2 x 10 8-6 1 6-4 2 5-3 2
4-2 x 12 10-1 1 7-5 2 6-2 2

For SlI: 1 inch = 25.4 mm, 1 foot = 304.8 mm.
a. Spans are given in feefand iNBhes . &
b. Spans are based on minimum design properties for No. 2 grade lumber of Douglas fir-larch, hem-fir, Southern pine and spruce-pine

fir.

c. Building width j ed icular to the ridge. For widths between those shown, spans are permitted to be interpolated.

d. NJ=Numb jac requi upport each end. Where the number of required jack studs equals one, the header is permitted
to be supp a proved framing anchor attached to the full-height wall stud and to the header.

e. Spans are calculated assuming the top of the header or girder is laterally braced by perpendicular framing. Where the top of the
header or girder is not laterally braced (for example, cripple studs bearing on the header), tabulated spans for headers consisting of
2x8,2x10, or 2 x 12 sizes shall be multiplied by 0.70 or the header or girder shall be designed.

2 F joists.
lo si@ll comply with this section.

2308.4.2.1 Span.

Spans for floor joists shall be in accordance with Table 2308.4.2.1(1), Table 2308.4.2.1(2) or the AWC
JR.
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TABLE 2308.4.2.1(1)
FLOOR JOIST SPANS FOR COMMON LUMBER SPECIES
(Residential sleeping areas, live load = 30 psf, L/A = 360)

)

DEAD LOAD = 10 psf DEAD LOAD = 20 psf
5:25;5 SPECIES AND GRADE 2=6 | 2x8 | 2=10 | 2=12 2=6 | 2=8 | zx10 [ 2x12
{inches) Maximum floor joist spans
ffr-in) | (f.-im) | (ft-in) | ff-im) | pf-ing | (e-ing) | (R -ing | (R -ing)
Douglas Fir-Larch 55 12-6 16-6 21-0 15-7 12-6 16-6 21-0 25-7
Douglas Fir-Larch #1 12-0 15-10 20-3 24-8 12-0 15-7 19-0 22-0
Douglas Fir-Larch #2 11-10 15-7 19-10 23-0 11-6 14-7 17-9 20-7
Douglas Fir-Larch #3 9-8 12-4 15-00 17-5 B-8 11-0 13-5 15-7
Hem-Fir 55 11-10 15-7 19-10 24.2 11-10 15-7 19-10 24-2
Hem-Fir #1 11-7 15-3 19-5 23-7 11-7 15-2 18-6 21-6
Hem-Fir #2 11-0 14-6 18-6 126 11-0 14-4 17-6 20-4
i2 Hem-Fir #3 Q-8 12-4 15-0 17-5 B-8 11-0 13-5 15-7
Southern Pine 55 12-3 16-2 20-8 25-1 12-3 16-2 20-8 25-1
Southern Pine #1 11-10 15-7 19-10 24-2 11-10 15-7 18-7 22-0
Southern Pine #2 11-3 14-11 18-1 21-4 10-9 13-8 16-2 19-1
Southern Pine #3 Q-2 11-6 14-0 16-6 B-2 10-3 12-6 14-9
Spruce-Pine-Fir 55 11-7 15-3 19-5 23-7 11-7 15-3 19-5 23-7
Spruce-Pine-Fir #1 11-3 14-11 19-0 23-0 11-3 14-7 17-9 20-7
Spruce-Pine-Fir #2 11-3 14-11 19-0 23-0 11-3 14-7 17-9 20-7
Spruce-Pine-Fir #3 Q-8 12-4 15-0 17-5 B-8 11-0 13-5 15-7
Douglas Fir-Larch 55 11-4 15-00 19-1 233 11-4 15-0 19-1 23-0
Douglas Fir-Larch #1 10-11 14-5 18-5 21-4 10-8 13-6 16-5 19-1
Douglas Fir-Larch #2 10-9 14-1 17-2 19-11 9-11 12-7 15-5 17-10
Douglas Fir-Larch #3 8-5 10-8 13-00 15-1 7-6 Q-6 11-8 13-6
Hem-Fir 55 10-9 14-2 18-0 21-11 10-9 14-2 18-0 21-11
Hem-Fir #1 10-6 13-10 17-8 20-9 10-4 13-1 16-0 18-7
Hem-Fir #2 10-0 13-2 16-10 19-8 9-10 12-5 15-2 17-7
16 Hem-Fir #3 B-5 10-8 13-00 15-1 7-6 Q-6 11-8 13-6
Southern Pine 55 11-2 14-8 18-9 22-10 11-2 14-8 12-9 22-10
Southern Pine #1 10-9 14-2 18-0 21-4 10-9 13-9 16-1 19-1
Southern Pine #2 10-3 13-3 15-8 18-6 9-4 11-10 14-0 l6-6
Southern Pine #3 7-11 10-10 12-1 14-4 7-1 B2-11 10-10 12-10
Spruce-Pine-Fir 55 10-6 13-10 17-8 21-6 10-6 13-10 17-8 21-4
Spruce-Pine-Fir #1 10-3 13-6 17-2 19-11 9-11 12-7 15-5 17-10
Spruce-Pine-Fir #2 10-3 13-6 17-2 19-11 9-11 12-7 15-5 17-10
Spruce-Pine-Fir #3 -5 10-8 13-00 15-1 7-6 Q-6 11-8 13-6
4
(continued)
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TABLE 2308.4.2.1(1)—continued
FLOOR JOIST SPANS FOR COMMON LUMBER SPECIES
(Residential sleeping areas, live load = 30 psf, L/A = 360)

DEAD LOAD = 10 psf DEAD LOAD = 20 psf
S:ﬂ:ﬁl;G SPECIES AND GRADE 2x6 | 2x8 [ 2x10 | 2x12 2x6 [ 2=8 [ 2=x10 [ 2=12
{inches) Maximum floor joist spans
(fu-in) | (fL-in) | (fL-in) | (fL-in) | (f-inm) | (fL-in) | (ft-im) | (fe-in)
Douglas Fir-Larch 55 10-8 14-1 18-0 21-10 10-8 14-1 18-0 21-0
Douglas Fir-Larch #1 10-4 13-7 l6-9 19-6 9-8 12-4 15-0 17-5
Douglas Fir-Larch #2 10-1 12-10 15-8 18-3 -1 11-6 14-1 16-3
Douglas Fir-Larch #3 T7-8 9.9 11-10 13-9 6-10 B-B 10-7 12-4
Hem-Fir 55 10-1 13-4 17-0 20-8 10-1 13-4 17-0 20-7
Hem-Fir #1 9-10 13-0 l6-4 19-0 G-6 12-0 14-8 17-0
Hem-Fir 82 Q-5 12-5 15-6 17-1 B-11 114 13-10 16-1
j92 Hem-Fir #3 7-8 9.9 11-10 13-9 6-10 B-8 10-7 12-4
Southern Pine S5 10-& 13-10 17-8 21-6 10-6 13-10 7-8 21-6
Southern Pine #1 10-1 13-4 16-5 19-6 G-11 12-7 14-8 17-5
Southern Pine #2 9-6 12-1 14-4 la-10 B-B 10-10 12-10 15-1
Southern Pine #3 7-3 9-1 11-00 13-1 6-5 B-2 o-10 11-8
Spruce-Pine-Fir =5 Q-10 13-0 16-7 20-2 O-10 13-0 16-7 19-6
Spruce-Pine-Fir #1 9-8 12-9 15-8 18-3 G-1 11-6 14-1 16-3
Spruce-Pine-Fir &2 9-8 12-9 15-8 18-3 G-1 11-6 14-1 16-3
Spruce-Pine-Fir #3 7-8 Q-9 11-10 13-9 6-10 B-B 10-7 12-4
Douglas Fir-Larch =55 9-11 13-1 16-8 20-3 9-11 13-1 16-2 18-9
Douglas Fir-Larch #1 Q-7 12-4 15-0 17-5 B-8 11-0 13-5 15-7
Douglas Fir-Larch #2 9-1 11-6 14-1 16-3 &-1 10-3 12-7 14-7
Douglas Fir-Larch &3 6-10 B-B 10-7 12-4 -2 7-9 T-f 11-0¥
Hem-Fir =55 9-4 12-4 15-9 19-2 g4 12-4 15-9 18-5
Hem-Fir #1 9.2 12-0 14-8 17-0 26 10-9 13-1 15-2
Hem-Fir #2 B-9 11-4 13-10 l&-1 B-0 10-2 12-5 14-4
24 Hem-Fir #3 6-10 B-R 10-7 12-4 -2 7O Ty 11-0
Southern Pine S5 9-9 12-10 16-5 19-11 E ] 12-10 16-5 19-8
Southern Pine #1 9-4 12-4 14-8 17-5 B-10 11-3 13-1 15-7
Southern Pine #2 B-6 10-10 12-10 15-1 7-7 0-8 11-5 13-6
Southern Pine &3 6-3 B-2 G-10 11-8 5-9 T-3 B-10 10-5
Spruce-Pine-Fir 55 9-2 12-1 15-5 18-9 9.2 12-1 15-0 17-5
Spruce-Pine-Fir #1 B-11 11-6 14-1 16-3 B- 10-3 12-7 14-7
Spruce-Pine-Fir #2 B-11 11-6 14-1 16-3 B-1 10-3 12-7 14-7
Spruce-Pine-Fir #3 6-10 B-B 10-7 12-4 6-2 7-9 G-t 110

For Sl m; t = 304.8 mm, 1 pound per square foot = 0.0479 kPa.
pr availability of lumber in lengths greater than 20 feet.



TABLE 2308.4.2.1(2)
FLOOR JOIST SPANS FOR COMMON LUMBER SPECIES
(Residential living areas, live load = 40 psf, L/A = 360)

DEAD LOAD = 10 psf DEAD LOAD = 20 psf
5:2::?;5 SPECIES AND GRADE 2x6 | 2xB | 2= 10 | 2x12 2=6 | Zx8B 2 =10 2=12
{inches) Maximum floor joist spans
(ft. - in.) (ft. - in.) (L. - in.) (fL - in.) (- in.) (ft. - in.) (f -in) {ft. - in.)
Douglas Fir-Larch 55 11-4 15-0 19-1 23-3 11-4 15-0 19-1 23-3
Douglas Fir-Larch i1 10-11 14-5 18-5 220 10-11 14-2 17-4 2i-1
Douglas Fir-Larch #2 10-59 14-2 17-9 20-7 10-6 13-3 16-3 18-10
Douglas Fir-Larch #3 B-8 11-0 13-5 15-7 7-11 10-0 12-3 14-3
Hem-Fir 58 10-9 14-2 18-0 21-11 10-9 14-2 18-00 21-11
Hem-Fir i1 10-6 13-10 17-8 21-6 10-6 13-10 l6-11 19-7
Hem-Fir #2 10-0 13-2 16-10 20-4 10-0 13-1 16-0 18-6
- Hem-Fir #3 3-8 11-0 13-5 15-7 7-11 10-0 12-3 14-3
B Southern Pine 55 11-2 14-8 18-9 22-10 11-2 14-8 18-9 22-10
Southern Pine #1 10-9 14-2 18-0 21-11 10-9 14-2 16-11 20-1
Southern Pine #2 10-3 13-6 16-2 151 o-10 12-6 14-9 17-5
Southern Pine #3 -2 10-3 12-6 14-9 T7-5 9-5 11-5 13-6
Spruce-Pine-Fir 55 10-6 13-10 17-% 21-6 10-6 13-10 17-8 21-6
Spruce-Pine-Fir #1 10-3 13-6 17-3 20-7 10-3 13-3 16-3 18-10
Spruce-Pine-Fir #2 10-3 13-6 17-3 20-7 10-3 13-3 l6-3 18-10
Spruce-Pine-Fir #3 B-% 11-0 13-5 15-7 7-11 10-0 12-3 14-3
Douglas Fir-Larch 85 10-4 13-7 17-4 21-1 10-4 13-7 17-4 21-0
Douglas Fir-Larch i1 o-11 13-1 l6-5 15-1 9-8 12-4 15-00 17-5
Douglas Fir-Larch #2 99 12-7 15-5 17-10 9-1 11-6 14-1 16-3
Douglas Fir-Larch #3 7-6 9.6 11-8 13-6 6-10 B-% 10-7 12-4
Hem-Fir 58 0-9 12-10 16-5 19-11 9.9 12-10 16-5 19-11
Hem-Fir i1 9-6 12-7 16-0 18-7 9-6 12-0 14-8 17-0
Hem-Fir #2 Q-1 12-0 15-2 17-7 211 11-4 13-10 16-1
16 Hem-Fir #3 T-6 -5 11-8 13-6 GB-10 B-8 10-7 12-4
Southern Pine 55 10-2 13-4 17-0 20-9 10-2 13-4 17-00 20-9
Southern Pine #1 90 12-10 16-1 19-1 9-9 12-7 14-8 17-5
Southern Pine #2 04 11-10 14-0 l&-6 B-6 10-10 12-10 15-1
Southern Pine #3 7-1 8-11 10-100 12-10 6-5 8-2 9-10 11-8
Spruce-Pine-Fir 85 96 12-7 16-0 19-6 9-6 12-7 16-0 19-6
Spruce-Pine-Fir | 04 12-3 15-5 17-10 Q-1 11-6 14-1 16-3
Spruce-Fine-Fir #2 G4 12-3 15-5 17-10 G-1 11-6 14-1 16-3
Spruce-Pine-Fir #3 7-6 9-6 11-% 13-6 6-10 B-% 10-7 12-4
(continued)
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TABLE 2308.4.2.1(2)—continued
FLOOR JOIST SPANS FOR COMMON LUMBER SPECIES
(Residential living areas, live load = 40 psf, L/A = 360)

DEAD LOAD = 10 psf DEAD LOAD = 20 psf
5#25;6 SPECIES AND GRADE 2x6 | 2x8 | 2% 10 | 2 %12 2x6 | 2x8 | 2% 10 | 2x12
(inches) Maximum floor joist spans
(ft. - in.) (ft. - in.) {ft. - in.) (ft. - in.) (ft. - in.) {ft. - in.) (ft. - in.) (ft. - in.}
Douglas Fir-Larch 58 0-8 12-10 16-4 19-10 O-8 12-10 16-4 19-2
Douglas Fir-Larch #1 9-4 124 15-0 17-3 B-10 11-3 13-8 15-11
Douglas Fir-Larch #2 9-1 11-6 14-1 l6-3 3-3 10-6 12-10 14-10
Douglas Fir-Larch #3 H-10 3-8 10-7 12-4 -3 7-11 Q-8 11-3
Hem-Fir 55 G2 12-1 15-5 18-9 G-2 12-1 15-5 18-9
Hem-Fir #1 9-0 11-10 14-8 17-0 2-8 10-11 13-4 15-6
Hem-Fir #2 B-7 11-3 13-10 1&-1 B-2 10-4 12-8 14-8
19.2 Hem-Fir #3 6-10 B-8 10-7 12-4 6-3 7-11 G- 11-3
Southern Pine 58 o-6 12-7 16-0 19-6 0-6 12-7 16-0 19-6
Southern Pine #1 G-2 12-1 14-8 17-5 Q-0 11-5 13-5 15-11
Southern Pine w2 &-6 10-10 12-10 15-1 79 G-10 11-8 13-9
Southern Pine #3 6-5 B-2 G-10 11-8 5-11 7-5 Q-0 10-8
Spruce-Pine-Fir 58 -0 11-10 15-1 18-4 Q-0 11-10 15-1 17-9
Spruce-Fine-Fir # 2-9 11-6 14-1 16-3 3-3 10-6 12-10 14-10
Spruce-Pine-Fir #2 B-9 11-6 14-1 16-3 -3 10-6 12-10 14-10
Spruce-Fine-Fir #3 =110 B-8 10-7 12-4 -3 7-11 Q-8 11-3
Douglas Fir-Larch 55 -0 11-11 15-2 18-5 Q-0 11-11 14-9 17-1
Douglas Fir-Larch #1 B-8 11-0 13-5 15-7 7-11 10-0 12-3 14-3
Douglas Fir-Larch #2 &-1 10-3 12-7 14-7 7-3 Q-5 11-6 13-4
Douglas Fir-Larch #3 6-2 79 Q-6 11-0 5-7 7-1 2-2 10-1
Hem-Fir 58 B-6 11-3 14-4 17-5 B-6 11-3 14-4 la-10¢
Hem-Fir #1 B-4 10-9 13-1 15-2 79 5.9 11-11 13-10
Hem-Fir #2 7-11 10-2 12-5 14-4 T4 0-3 11-4 13-1
4 Hem-Fir #3 6-2 79 Q-6 11-0 5-7 7-1 B-8 10-1
Southern Pine 55 B-10 11-8 14-11 18-1 E-10 11-8 14-11 18-0
Southern Pine #l B-6 11-3 13-1 15-7 B-1 10-3 12-0 14-3
Southern Pine #2 T-7 Q-8 11-5 13-6 70 &-10 10-3 12-4
Southern Pine #3 5-9 7-3 E-10 10-5 5-3 6-8 &-1 9.6
Spruce-Pine-Fir 58 2-4 11-0 14-0 17-0 B4 11-0 13-8 15-11
Spruce-Fine-Fir #1 -1 10-3 12-7 14-7 7-5 9.5 11-6 13-4
Spruce-Pine-Fir w2 B-1 10-3 12-7 14-7 T-5 Q-5 11-& 13-4
Spruce-Pine-Fir #3 6-2 79 Q-6 11-0 5-7 7-1 B-8 10-1

For Sl [ t = 304.8 mm, 1 pound per square foot = 0.0479 kPa.
S r ability of lumber in lengths greater than 20 feet.
shall be increased to 2 inches.

Bearing.
1
ends of each joist shall have not less than 1 /2 inches (38 mm) of bearing on wood or metal, or not

s than 3 inches (76 mm) on masonry, except where supported on a 1-inch by 4-inch (25 mm by 102
mm) ribbon strip and nailed to the adjoining stud.

2308.4.2.3 Framing details.
Joists shall be supported laterally at the ends and at each support by solid blocking except where the
ends of the joists are nailed to a header, band or rim joist or to an adjoining stud or by other means.
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Solid blocking shall be not less than 2 inches (51 mm) in thickness and the full depth of the joist. Joist
framing from opposite sides of a beam, girder or partition shall be lapped not less than 3 inches (76
mm) or the opposing joists shall be tied together in an approved manner. Joists framing into the side of
a wood girder shall be supported by framing anchors or on ledger strips not less than 2 inches by 2
inches (51 mm by 51 mm).

2308.4.2.4 Notches and holes.
Notches on the ends of joists shall not exceed one-fourth the joist depth. Notches in the tof

of joists shall not exceed one-sixth the depth and shall not be located in the middle third of tRg
Holes bored in joists shall not be within 2 inches (51 mm) of the top or bottom of the joist and
diameter of any such hole shall not exceed one-third the depth of the joist.

2308.4.3 Engineered wood products.
Engineered wood products shall be installed in accordance with manufact datins. Cuts,
notches and holes bored in trusses, structural composite lumber, structur, embers or |-
joists are not permitted except where permitted by the manufacturer’
effects of such alterations are specifically considered in the design
professional.

r by dregistered design

2308.4.4 Framing around openings.
Trimmer and header joists shall be doubled, or of lumbe
header exceeds 4 feet (1219 mm). The ends of head
supported by framing anchors or joist hangers unle
12 feet (3658 mm) in length shall be supported
less than 2 inches by 2 inches (51 mm by 51

ivalent cross€ection, where the span of the
e than 6 feet (1829 mm) in length shall be
eam, partition or wall. Tail joists over

g anchors or on ledger strips not

2308.4.4.1 Openings in floor diap sign Categories B, C, D and E.
Openings in horizontal diaphragms ategories B, C, D and E with a dimension that
is greater than 4 feet (1219 m ed with metal ties and blocking in accordance with
this section and Figure 2308. [ all be not less than 0.058 inch [1.47 mm (16

galvanized gage)] in thic 8 mm) in width and shall have a yield stress not less

extend not less than the dimension of the opening in the
Il be attached to blocking in accordance with the

on‘hogonal pairs of braced wall lines [see Figure 2308.4.4.1(2)]; or the portion of the
ining the opening shall be designed in accordance with accepted engineering practice to
pecified in Chapter 16, to the extent such irregular opening affects the performance of
framing system.
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2308.4.4.2 Vertical offsets in floor diaphragms in Seismic Design Categories D and E.

In Seismic Design Categories D and E, portions of a floor level shall not be vertically offset such that
the framing members on either side of the offset cannot be lapped or tied together in an approved
manner in accordance with Figure 2308.4.4.2 unless the portion of the structure containing the irregular
offset is designed in accordance with accepted engineering practice.

Exception: Framing supported directly by foundations need not be lapped or tied direc ether.

TOGETHER

FLOOR JOISTS
* CANMOT BE
TIED DIRECTLY ‘

SECTION VIEW SECTION VIEW
FIGURE 2
PORTIONS OF FLOORL RTICALLY
2308.4.5 Joists supporting bearing partitio
Bearing partitions parallel to joists shall b 0 , girders, doubled joists, walls or other
bearing partitions. Bearing partitions pegendi€ul shall not be offset from supporting girders,
walls or partitions more than the joist d un sts are of sufficient size to carry the additional

load.

2308.4.6 Lateral support.

Floor and ceiling framing v
held in line for the entir
6 to 1, there shall be o
member are held ig li

h-to-thickness ratio not less than 5 to 1 shall have one edge
inal depth-to-thickness ratio of the framing member exceeds
r each 8 feet (2438 mm) of span, unless both edges of the

all consist of not less than 1-inch by 3-inch (25 mm by 76 mm)
equivalent metal bracing of equal rigidity, full-depth solid blocking or

-fl@or ventilation.
ventilation, see Section 1202.4.

oor framing supporting braced wall panels.
\Wherg) braced wall panels are supported by cantilevered floors or are set back from the floor joist support,
r framing shall comply with Section 2308.6.7.

2308.4.10 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
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structure at not more than 8 feet (2438 mm) on center or shall be designed for lateral forces. Such
attachment shall not be accomplished by use of toenails or nails subject to withdrawal.

2308.5 Wall construction.
Walls of conventional light-frame construction shall be in accordance with this section.

2308.5.1 Stud size, height and spacing.
The size, height and spacing of studs shall be in accordance with Table 2308.5.1.

Studs shall be continuous from a support at the sole plate to a support at the top e to resis
perpendicular to the wall. The support shall be a foundation or floor, ceiling or rog agm or shall be
designed in accordance with accepted engineering practice.

Exception: Jack studs, trimmer studs and cripple studs at openings i
2308.4.1.1(1) or 2308.4.1.1(2).

TABLE 2308.5.1
SIZE, HEIGHT AND SPACING O

BEARING WALLS NONBEARING WALLS

stupsize | o e | locrana oo | unrted | sonc
(inches) a ceiling c Spacing
stud height only stud height (inches)

(feet) (feet)

2 x 3b - — — 10 16

2x4 10 — 14 24

3x4 10 16 14 24

2x5 10 24 — 16 24

2x6 24 16 20 24

For SI: 1inch =254 m
Listed heights are disia

d with their wide dimension perpendicular to the wall. Not less than three studs shall be
corner of an exterior wall.

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

parallel to the wall.
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3
2. At corners, two studs are permitted, provided that wood spacers or backup cleats of /8-inch-thick

3
(9.5 mm) wood structural panel, /8-inch (9.5 mm) Type M “Exterior Glue” particleboard, 1-inch-

thick (25 mm) lumber or other approved devices that will serve as an adequate backingsi@r the
attachment of facing materials are used. Where fire-resistance ratings or sheargValyes 3
involved, wood spacers, backup cleats or other devices shall not be used unles§ s@ecHicall
approved for such use.

2308.5.3 Plates and sills.
Studs shall have plates and sills in accordance with this section.

2308.5.3.1 Bottom plate or sill.
Studs shall have full bearing on a plate or sill. Plates or sills shall be n
nominal in thickness and have a width not less than the width of the

chegl(51 mm)

2308.5.3.2 Top plates.
Bearing and exterior wall studs shall be capped with double top j rovide overlapping
at corners and at intersections with other partitions. End jqints in d es shall be offset not
less than 48 inches (1219 mm), and shall be nailed in rdance wit 2304.10.2. Plates shall be
a nominal 2 inches (51 mm) in depth and have a wid ess than the Width of the studs.

Exception: A single top plate is permitted, late is adequately tied at corners and
intersecting walls by not less than the equli -inch (76 mm by 152 mm) by 0.036-
inch-thick (0.914 mm) galvanized steel jled {0 each wall or segment of wall by six 8d

[21/2” % 0.113” (64-mm by 2.87 m ent on each side of the joint. For the butt-

joint splice between adjacent si
(76 mm by 304 mm) by 0.036-in

roof trusses that they support are spaced at more than 16-inch (406 mm) intervals, such
shall bear within 5 inches (127 mm) of the studs beneath or a third plate shall be installed.

earing walls and partitions.

ing walls and partitions, that are not part of a braced wall panel, studs shall be spaced not
ches (610 mm) on center. In interior nonload-bearing walls and partitions, studs are

@50 be set with the long dimension parallel to the wall. Where studs are set with the long

ions parallel to the wall, use of utility grade lumber or studs exceeding 10 feet (3048 mm) is not
ifled. Interior nonload-bearing partitions shall be capped with not less than a single top plate installed
vide overlapping at corners and at intersections with other walls and partitions. The plate shall be
continuously tied at joints by solid blocking not less than 16 inches (406 mm) in length and equal in size to

1 1
the plate or by /2-inch by 1 /2-inch (12.7 mm by 38 mm) metal ties with spliced sections fastened with two

16d nails on each side of the joint.
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2308.5.5 Openings in walls and partitions.
Openings in exterior and interior walls and partitions shall comply with Sections 2308.5.5.1 through
2308.5.5.3.

2308.5.5.1 Openings in exterior bearing walls.
Headers shall be provided over each opening in exterior bearing walls. The size and spansiin ﬁe
2308.4.1.1(1) are permitted to be used for one- and two-family dwellings. Headers for othe [ 959
shall be designed in accordance with Section 2302.1, Item 1 or 2. Headers of two or more pieces o
nominal 2-inch (51 mm) framing lumber set on edge shall be permitted in accordance with Table
2308.4.1.1(1) and nailed together in accordance with Table 2304.10.2 or of soli@lufper of equivalent
size.

Single-member headers of nominal 2-inch (51 mm) thickness shall be framed with a single flat 2-inch-
nominal (51 mm) member or wall plate not less in width than the wall studs on the top and bottom of the
header in accordance with Figures 2308.5.5.1(1) and 2308.5.5.1(2) and face nailed to the top and bottom
of the header with 10d box nails [3 inches x 0.128 inches (76 mm x 3.3 mm)] spaced 12 inches (305 mm)
on center.

.

rdance with 2308.4.1.1(1). Each end of
11/2 inches (38 mm) for the full width of the

Wall studs shall support the ends of the header in
a lintel or header shall have a bearing length of no

lintel. ‘
A

I TOP PLATE
CRIPPLE
FLATE TO HEADER
COMMECTION IN
= ACCORDAMNCE WITH

SECTION 2308.5.5.1

JACK STUD

Ve

FIGURE 2308.5.5.1(1)
SINGLE-MEMBER HEADER IN EXTERIOR BEARING WALL
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- TOP PLATE

PLATE TO HEADER
COMMECTION IN
ACCORDANCE WITH
SECTION 2308.5.5.1

JACK STUD

FIGURE 2308.5.5.1(2)

ALTERNATIVE SINGLE-MEMBER HEADER WITHOUT CRIPPLE

2308.5.5.2 Openings in interior bearing partitions.
Headers shall be provided over each opening in interig
2308.5.5.1. The spans in Table 2308.4.1.1(2) are p
ends of the header in accordance with Table 2308

aring partiti required in Section
to be used. Wall studs shall support the
308.4.1.1(2), as applicable.

2308.5.5.3 Openings in interior nonbeari

Openings in nonbearing partitions are per ith single studs and headers. Each end

1
of a lintel or header shall have a beari an 1 /2 inches (38 mm) for the full width of

the lintel.

2308.5.6 Cripple walls.
Foundation cripple walls shall be t are not less than the size of the studding above.
Exterior cripple wall studs sk an 14 inches (356 mm) in length, or shall be framed of solid
blocking. Where exceedig in height, such walls shall be framed of studs having the size

required for an additio ion 2308.6.6 for cripple wall bracing.

ereto to provide adequate lateral support. Bridging shall be placed in every stud cavity
such that studs so braced shall not have a height-to-least-thickness ratio exceeding 50
stud measured between horizontal framing and bridging or between bridging,

Bhs containing plumbing, heating or other pipes shall be framed and the joists underneath

to provide proper clearance for the piping. Where a partition containing piping runs parallel to the
i@ists, the joists underneath such partitions shall be doubled and spaced to permit the passage of
and shall be bridged. Where plumbing, heating or other pipes are placed in, or partly in, a partition,
necessitating the cutting of the soles or plates, a metal tie not less than 0.058 inch (1.47 mm) (16

1
galvanized gage) and 1 /2 inches (38 mm) in width shall be fastened to each plate across and to each side
of the opening with not less than six 16d nails.
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2308.5.9 Cutting and notching.

In exterior walls and bearing partitions, a wood stud shall not be cut or notched in excess of 25 percent of

its depth. In nonbearing partitions that do not support /oads other than the weight of the partition, a stud
shall not be cut or notched in excess of 40 percent of its depth.

2308.5.10 Bored holes.
bored holes in wood studs shall not exceed 60 percent of the stud depth in nonbearing partitions. The!

diameter of bored holes in wood studs shall not exceed 60 percent of the stud depth ig any wall
each stud is doubled, provided that not more than two such successive doubled st

edge of the bored hole shall not be closer than 5/8 inch (15.9 mm) to the edge of t

not be located at the same section of stud as a cut or notch.

2308.5.11 Exterior wall sheathing.
Except where stucco construction that complies with Section 2510
including gables, of enclosed buildings shall be sheathed with one o
specified in Table 2308.5.11 with fasteners in accordance witQ the req ts ection 2304.10 or

fasteners designed in accordance with accepted engineeri ractice. Al vely, sheathing materials
and fasteners complying with Section 2304.6 shall be p

TAB
MINIMUM THICK SHEATHING

Q.

The diameter of bored holes in wood studs shall not exceed 40 percent of the stud depth. The diameter op

e outBide of exterior walls,
e nominal thickness

MAXIMUM WALL
SHEATHING TYPE THICKNESS STUD SPACING
5 .
Diagonal wood boards / inch 24 inches on
8 center
1 .
Structural fiberboard / inch 16 inches on
2 center
Wood structural panel cordance with Tables 2308.6.3(2) and o
P 2308.6.3(3)
M-S “Exterior Glue” and M- accordance with Section 2306.3 and Table o
Glue” particleboard 2308.6.3(4)
. 1T 16 inches on
Gypsum sheathi /2 inch center
1 inch 24 inches on
center
In accordance with Table 2308.6.3(5) —

08.6.1 Braced wall lines.

For the purpose of determining the amount and location of bracing required along each story level of a
building, braced wall lines shall be designated as straight lines through the building plan in both the
longitudinal and transverse direction and placed in accordance with Table 2308.6.1 and Figure 2308.6.1.
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Braced wall line spacing shall not exceed the distance specified in Table 2308.6.1. In structures assigned
to Seismic Design Category D or E, braced wall lines shall intersect perpendicularly to each other.

BRACGED PANELS ALLOWED
UP TO 4" OFFSET FROM ~E =

Fy

%

i
C’

BRACED WALL LINE S,
‘V—L
MAX DISTANCE FROM END e
OF BWL TO BRACED PAMEL i
PER TABLE 2308.6.1 z
w!
A
P
- -
-~

BWL 2 CAN BE CONSIDERED
SEPARATE BWL FROM BWL 3
IF IT HAS BRACED PANELS
PER TABLE Z308.6.1
EXAMPLES OF THE
SUM OF BRACING PER BWL
BWL 1 = BWP 1A+ BWP 1B + BWP 1C
BWL 3 = BWF 3A +38

=
oy
~ -7 T
~F= -
R NN

BRACED PAMELS ALLOWED UP TO
4" OFFSET FROM BRACED WALL LINE

CONTINUOUS FOUNDATION AND
BRACED CRIPPLE WALL RECOMMENDED
UNDER LOWER STORY BRACED WALL
PAMNELS

EXAMPLES OF THE MaAX DISTANCE OF BWF EXTENDING OVER
SUM OF BRACING PER BWL
OPEMNING BELOW IN SEISMIC DESIGN

B 1=EWF 1A+ BWF 16 + BVP1C : CATEGORIES D AND E IN AGCORDANCE
WITH SECTION 2308.6.8.1

For SI: 1 foot = 304.8 mm.

FIGURE 2308.6.1
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BASIC COMPONENTS OF THE LATERAL BRACING SYSTEM

TABLE 2308.6.1
WALL BRACING REQUIREMENTS"

BRACED PANEL LOCATION, SPACING (O.C_) AND MINIMUM PERCENTAGE (X] | MAXIMUM
- . DISTANCE OF
SEISMIC | STORY COMDITION SEEI':EL'EF Bracing method BRACED WALL
TTEGOR ez BRACED SFE. PBS, PCP E%EHLEMFSSE
CATEGORY 2308.2) . PBS, PCP,
WALL LINES Le DWE, WSP =14 SRACED
WALL LINE
H a 35.or | Eabendand | puchendand <2507 oc. |Eachendand<25-07oc. [ 1267
AadB El El 350 Eafffﬁ‘f f:' Eachend and <25 0" o.c. | Eachendand <25 0"oc.|  12-6"
[ | 350 NP Eachend and < 25 0" o.c. | Eachendand <25-0"0c.|  12-6"
o 350" NP Each end and < 25°- 0" ¢o.c. | Each end and < 25~ 0" o.c. 126"
C
] Each end and = 25"~ 0" o.c. | Each end and = 25 0" o.c.
— 35-0" NP (mimimmum 25% of wall (munimmum 2 5% of wall 126"
L | length)* length)®
S,e=<050:Eachendand | 5, <0.50: Eachend and
< 25 0" o.c. (mininoum < 25 0" o.c. (minimum
21% of wall length)” 43% of wall length)”
05=5,, =075 Eachend | 0.5=5,<0.75 Each end
and < 25°- 0" o.c. (mini- and < 25 0" o.c. (Doini-
~ mum 32% of wall lemgth) | mum 59% of wall length)r
DandE | 25" 0" NP g 0"

0.75=5,.= 1.00: Each end
and < 25" 0" o.c. (mmi-
mum 37% of wall length)®

0.75= 5., = 1.00: Each end
and < 25 0" o.c. (puni-
mum 75% of wall length)

5, = 1.00: Each end and
< 25~ 0" o.c. (mininmum
48% of wall length)”

5__=1.00: Each end and

Ehii'- 0" o.c. (mininmm
100%% of wall length)*

oot = 304.

mm.

imum requirements for braced wall panels along interior or exterior braced wall lines.
Il description of bracing methods.
wallboard applied to framing supports that are spaced at 16 inches on center.

s shall be doubled for gypsum board applied to only one face of a braced wall panel.
represents the minimum amount of bracing required along the building length (or wall length if the structure has
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2308.6.2 Braced wall panels.
Braced wall panels shall be placed along braced wall lines in accordance with Table 2308.6.1 and Figure
2308.6.1 and as specified in Table 2308.6.3(1). A braced wall panel shall be located at each end of the

braced wall line and at the corners of intersecting braced wall lines or shall begin within the maximum
distance from the end of the braced wall line in accordance with Table 2308.6.1. Braced wall panelssi
braced wall line shall not be offset from each other by more than 4 feet (1219 mm). Braced wallg
shall be clearly indicated on the plans.

2308.6.3 Braced wall panel methods.

Construction of braced wall panels shall be by one or a combination of the methods i Table 230"
Braced wall panel length shall be in accordance with Section 2308.6.4 or 2308.6.5,
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TABLE 2308.6.3(1)
BRACING METHODS

Portland cement
plaster

Section 2510 t
maximum of 16

HPS
Hardboard pane

METHODS CONNECTION CRITERIA®
! MINIMUM THICKNESS FIGURE
MATERIAL Fasteners Spacing
Wood: per stud plus topgs
1" x 4" wood or approved Table 2304.10.2 bOtt(I))In platesp
LIB* metal straps attached at T - - -
Let-in-bracing 45° to 60° angles to studs L/ Metal strap: installed in accor- Metal strap: installg
at maximum of 16" o.c. A dance with manufacturer’s with manufal
— : ' recommendations recommend
%/ " thick (1" nominal) x
DWB 6;" ini idth t i
Diagonal wood | mgls";ﬁ:;mm 0;’2 4 Table 2304.10.2 Per stud
boards 4
0.C. —I I—
WSP %" in accordance with i
Wood structural | Table 2308.6.3(2) or Table 2304.10.2 ges 12" field
panel 2308.6.3(3) i
= —
SFB 1/2" in accordance with
Structural fiber- | Table 2304.10.2 to studs 3" edges 6" field
board sheathing | at maximum 16" o.c.
—l
' s o~ ril(;rl ?ﬁ? gzite- For all braced wall panel locations:
GB /," or>/ " by not less than (15 ) 08 6") orgl 1/ n | 7" 0.c. along panel edges (including
Gypsum board | 4’ wide to studs at S W or S) for /" 4 top and bottom plates) and 7”
(Double sided) | maximum of 24” o.c. r 19" screws (]Zype o.c. in the field
r S) Yor S/8 " gypsum board
PBS gl g or Y ," in accordance mon (2" long x 0.113" dia.)
Particleboard with Table 2308.6.3(4) to | | ils for */;" thick sheathing or 8d 3" edees 6" field
articleboar studs at maximum of 16" common (51/ "long x 0.131" dia.) &
sheathing o.c e nails for |/ " thick sheathing
.C. )
PCP 11/2” long, 11 gage, 0.120" dia.,

7/ " dia. head nails or /" long,
16 gage staples

6" o.c. on all framing
members

Table 2304.10.2

4" edges 8" field

Figure 2308.6.5.1 and
Section 2308.6.5.1

Figure 2308.6.5.1

Figure 2308.6.5.2 and
Section 2308.6.5.2

Figure 2308.6.5.2

For SI: 1 foot = 304.8 mm, 1 degree = 0.01745 rad.
a. Method LIB shall have gypsum board fastened to one or more side(s) with nails or screws
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TABLE 2308.6.3(2)
EXPOSED PLYWOOD PANEL SIDING

STUD SPACING
MINIMUM THICKNESS® MINIMUM NUMBER OF (inches)
(inch) PLIES Plywood siding applied directly to studs
sheathing
3
/ 3 b
8
1/2 4

For SI: 1 inch = 25.4 mm.
a. Thickness of grooved panels is measured at bottom of grooves.

b. Spans are permitted to be 24 inches if plywood siding applied with face grain per r one of the following: 1-

7 3
inch board sheathing; / - inch wood structural panel sheathing; or / -inch woo heathing with strength axis
16 8

(which is the long direction of the panel unless otherwise marked) of sh Ing perpendic

gendicular to studs except as indicated)

For SI: 1 inch =25.4 mm
a. Plywood shall cg
b. Blocking of h

STUD SPACING (inches)
THICKNESS PANEL SPAN Nailable sheathing
(inch) RATING Sheathing Sheathing
parallel to studs perpendicular to studs
3. 15 4 16/0, 20/0,
/8, " /2 Wall 16 24
T o 24
16 32 2

be required except as specified in Section 2308.6.4.
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TABLE 2308.6.3(4)
ALLOWABLE SPANS FOR PARTICLEBOARD WALL SHEATHING
(Not exposed to the weather, long dimension of the panel parallel or perpendicular to studs)

STUD SPACING (inches)
Sheathing
GRADE THIgl:(cw)ESS Siding nailed coverings spgcifiéd in
to studs Section 2308.6 lel
or perpendicula
3

/ 16
M-S “Exterior Glue” 8
and M-2 “Exterior Glue” .

/2 16

For SI: 1 inch = 25.4 mm.
TABLE 2308.6.3
HARDBOARD

2. Square edg

Direct to
studs

Over
sheathing

MINIMUM 2x4 NAIL SPACING
NOMINAL FRAMING
SIDING THICKNESS MAXIMUM Bracing panelsc
(inch) SPACING
1. Lap siding
Direct to .
studs Not applicable
Over " .
sheathing 16" o.c. Not applicable

6" o.c. edges;
12" o.c. at intermediate
supports

4" o.c. edges;
8" o.c. at intermediate
supports

6" o.c. edges;
12" o.c. at intermediate
supports

4" o.c. edges;
8" o.c. at intermediate
supports

3. Shiplap

6" o.c. edges;

4" o.c. edges;

16" o.c. 6d 12" o.c. at intermediate 8" o.c. at intermediate
supports supports
6" o.c. edges; 4" o.c. edges;
16" o.c. 8d 12" o.c. at intermediate 8" o.c. at intermediate

supports

supports
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For SI: 1 inch = 25.4 mm.
a. Nails shall be corrosion resistant.
b. Minimum acceptable nail dimensions:

Panel Siding (inch) Lap Siding (inch)
Shank diameter 0.092 0.099
Head diameter 0.225 0.240

c.  Where used to comply with Section 2308.6.

1
d. Nail length must accommodate the sheathing and penetrate framing 1 / inches.
2

2308.6.4 Braced wall panel construction.

mm) in length, covering three stud spaces where studs are spaced 16 inc n cediter and
covering two stud spaces where studs are spaced 24 inches (610 mm) o
than 48 inches (1219 mm) in length shall not contribute toward the amou
panels that are longer than the required length shall be credited for @i
each panel must be not less than 96 inches (2438 mm) in length wh
48 inches (1219 mm) in length where applied to both sides.

engthBFor Method GB,
side of the studs or

Vertical joints of panel sheathing shall occur over st
common framing members. Horizontal joints shall occ

adjacent pal¥€l joints shall be nailed to
king or other framing equal in size to the
e specific sheathing materials. Sole
plates shall be nailed to the floor framing in accorda i 308.6.7 and top plates shall be
connected to the framing above in accordanc .0%77.2. Where joists are perpendicular to
braced wall lines above, blocking shall be provi line with the braced wall panels.

2308.6.5 Alternative bracing.
An alternate braced wall (ABW) or
permitted to substitute for a 48-i
or HPS. For Method GB, each 96-

wall panel of Method DWB, WSP, SFB, PBS, PCP
ction (applied to one face) or 48-inch (1219 mm)
required by Table 2308.6.1 is permitted to be replaced by
hod ABW or PFH.

ess wood structural panel sheathing nailed with 8d common or galvanized box nails in
h Table 2304.10.2 and blocked at wood structural panel edges. Two anchor bolts
ance with Section 2308.3.1 shall be provided in each panel. Anchor bolts shall be

Endations. The ABW shall be supported directly on a foundation or on floor framing supported
ctly on a foundation that is continuous across the entire length of the braced wall line. This
fo@indation shall be reinforced with not less than one No. 4 bar top and bottom. Where the continuous
undation is required to have a depth greater than 12 inches (305 mm), a minimum 12-inch by 12-inch
(305 mm by 305 mm) continuous footing or turned-down slab edge is permitted at door openings in the
braced wall line. This continuous footing or turned-down slab edge shall be reinforced with not less than
one No. 4 bar top and bottom. This reinforcement shall be lapped 15 inches (381 mm) with the
reinforcement required in the continuous foundation located directly under the braced wall line.
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Where the ABW is installed at the first story of two-story buildings, the wood structural panel
sheathing shall be provided on both faces, three anchor bolts shall be placed at one-quarter points and
tie-down device uplift capacity shall be not less than 3,000 pounds (13 344 N).

EDGES SHALL MEET OVER AND BE FASTENED TO

28" MIN PANEL DR PANEL SPLICE (IF NEEDED) ADJOINING PANEL
LENGTH COMMON FRAMING
|

iy L
[

MIN_ 5" THICK WOOD
STRUCTURAL PANEL
SHEATHING OM OME FACE

Bd COMOM OR GALVANIZED BOX, NAILS AT 6™ 0.C.
AT PAMEL EDGES FOR SINGLE STORY AMD AT 4" 0.C.
AT PAMEL EDGES FOR THE FIRST OF 2 STORIES

MIN. 2x4 FRAMING. MIM. DOUBLE[
STUDS REQUIRED

AMNCHOR BOLTS PER SECTION 2308.6.5.1

10'-0" MAX HEIGHT

STUDS UNDER HEADER AS =
REQUIRED

MINIMUM REINFORCING OF FOUNDATION, ONE
#4 BAR TOF AND BOTTOM OF FOOTING.
REINFORCING SHALL BE LAPPED 15 INCHES MIN.

HOLD-DOWMN PER SECTION
2308.6.5.1

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

5.1
PANEL (ABW)

the solid sawn or glued-laminated header and shall be nailed in accordance with Figure
built-up header consisting of not fewer than two 2-inch by 12-inch (51 mm by 305 mm)
in accordance with Item 24 of Table 2304.10.2 shall be permitted to be used. A spacer,
placed on the side of the built-up beam opposite the wood structural panel sheathing.
shall extend between the inside faces of the first full-length outer studs of each panel. The
of the header between the inner studs of each panel shall be not less than 6 feet (1829 mm)
ore than 18 feet (5486 mm) in length. A strap with an uplift capacity of not less than 1,000
p nds (4 400 N) shall fasten the header to the inner studs opposite the sheathing. One anchor bolt not

s than /8 inch (15.9 mm) diameter and installed in accordance with Section 2308.3.1 shall be provided

in the center of each sill plate. The studs at each end of the panel shall have a hold-down device fastened
to the foundation with an uplift capacity of not less than 3,500 pounds (15 570 N).
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Where a panel is located on one side of the opening, the header shall extend between the inside face
of the first full-length stud of the panel and the bearing studs at the other end of the opening. A strap with
an uplift capacity of not less than 1,000 pounds (4400 N) shall fasten the header to the bearing studs.
The bearing studs shall have a hold-down device fastened to the foundation with an uplift capamty of not
less than 1,000 pounds (4400 N). The hold-down devices shall be an embedded strap type, i
accordance with the manufacturer’'s recommendations. The PFH panels shall be supported
foundation that is continuous across the entire length of the braced wall line. This founda
reinforced with not less than one No. 4 bar top and bottom. Where the continuous foundatid
to have a depth greater than 12 inches (305 mm), a minimum 12-inch by 12-inch (305 mm
continuous footing or turned-down slab edge is permitted at door openings in th
continuous footing or turned-down slab edge shall be reinforced with not less t
bottom. This reinforcement shall be lapped not less than 15 inches (381 m
required in the continuous foundation located directly under the braced wall li

panel s
EXTENT OF HEADER

DOUBLE PORTAL FRAME (TWO BRACED WALL PANELS)
EXTENT OF HEADER

SINGLE PORTAL FRAME (OME BRACED WAILL F’AINEL] + MIN. 1000 LE TIE-DOWN
DEVICE

MIM. 3"x11.25" NET HEADER Ar’ 2?'

\ l .
: & T0 18 ! TYPICAL PORTAL FRAME
i l CONSTRUCTION

Where a PFH is installed at the first story of two-story buﬂdmgs e
less than 24 inches (610 mm).

length of not

I| \.\—1 000 Ib STRAP OPPOSITE SHEATHING

|| FASTEN TOP PLATE TO HEADER WITH TWO FOR PAMEL SPLICE (IF
I ROWS OF 16d SINKER MAILS AT 3" O.C. TYP MEEDED) PAMEL EDGES

1

1

{
S| B
z ] SHALL BE BLOCKED AND
= | |! FASTEN SHEATHING TO HEADER WITH 8d COMMOMN OCCUR WITHIN MIDDLE E
l j OR GALVANIZED BOX NAILS IN 3° GRID PATTERN AS 24 IMN. OF PORTAL HEIGHT.
- SHOWM AND 37 O.C. IN ALL FRAMING {STUDS, OME ROW OF TYPICAL
o 1 BLOCKING AND SILLS) TYP. SHEATHING-TO-FRAMING (i
& 1 MIN. WIDTH = 16" FOR OME-STORY STRUCTURES MNAILING IS REQUIRED

X i MIM. WIDTH = 24" FOR USE IN FIRST OF TWO STORY| AT EACH PANEL EDGE.

_35 STRUCTURES IF 2x4 DOUBLE BLOCKING
% ;

i 15 USED THE 2x45 MUST
| BE NAILED TOGETHER

-j ] ,——MIN. 24 FRAMING WITH (3) 16d SINKERS
! ! 3" MIN. THICKNESS WOOD STRUCTURAL PANEL
SHEATHING +—MIN. DOUBLE 2x4 POST

MIM. 3500 LE TIE-DOWN DEVICE (EMBEDDED INTO
CONCRETE AND NAILED INTO FRAMING IN I”—MIN 1000 LB TIE-DOWN
ACCORDAMNCE WITH MANUFACTURER'S M DEVICE

RECOMMEMNDATIONS)

SEE SECTION 23()8.5.5.2—\

, 1 foot = 304.8 mm, 1 pound = 4.448 N.

FIGURE 2308.6.5.2
PORTAL FRAME WITH HOLD-DOWNS (PFH)

2308.6.6 Cripple wall bracing.
Cripple walls shall be braced in accordance with Section 2308.6.6.1 or 2308.6.6.2.
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2308.6.6.1 Cripple wall bracing in Seismic Design Categories A, B and C.

For the purposes of this section, cripple walls in Seismic Design Categories A, B and C having a stud
height exceeding 14 inches (356 mm) shall be considered to be a story and shall be braced in
accordance with Table 2308.6.1. Spacing of edge nailing for required cripple wall bracing shall not
exceed 6 inches (152 mm) on center along the foundation plate and the top plate of the crippl

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

2308.6.6.2 Cripple wall bracing in Seismic Design Categories D and E.

For the purposes of this section, cripple walls in Seismic Design Categories D an shall not have,
stud height exceeding 14 inches (356 mm), and studs shall be solid blocked inﬁance with Section
2308.5.6 for the full dwelling perimeter and for the full length of interior braced walls lines supported on
foundations, excepting ventilation and access openings.

2308.6.7 Connections of braced wall panels.
Braced wall panel joints shall occur over studs or blocking. Braced wall p shall 8@ fastened to studs,
top and bottom plates and at panel edges. Braced wall panels shal nomihal 2-inch-wide

1
[actual 1 /2-inch (38 mm)] or larger stud framing.

2308.6.7.1 Bottom plate connection.
Braced wall line bottom plates shall be connected
with Table 2304.10.2, or to foundations in acco

uII -depth blocking below in accordance

2308.6.7.2 Top plate connection.
Where joists or rafters are used, braced wa
braced wall line to joists, rafters, rim th ®locking above in accordance with Table
2304.10.2, as applicable, based on joists or rafters to the braced wall line.
Blocking shall be not less than 2i i fominal thickness and shall be fastened to the
braced wall line top plate as j 4.10.2. Notching or drilling of holes in blocking in
accordance with the require 8.4.2.4 or 2308.7.4 shall be permitted.

At exterior gable g Il panel sheathing in the top story shall be extended and

fastened to the roofifra W e Spacing between parallel exterior braced wall lines is greater
than 50 feet (15 24

g¥Blocking shall be not less than 2 inches (51 mm) in nominal thickness and equal to the
ss at the wall Iine and shall be fastened to the braced WaII line top plate as specified in

1
ption: Where the roof sheathing is greater than 9 /4 inches (235 mm) above the top plate,

solid blocking is not required where the framing members are connected using one of the following
methods:

1. In accordance with Figure 2308.6.7.2(1).

2. In accordance with Figure 2308.6.7.2(2).
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3. Full-height engineered blocking panels designed for values listed in AWC WFCM.

4. A design in accordance with accepted engineering methods.

ROOF SHEATHING

EDGE MAILING PER
TABLE 2304.10.2 (TYP)

Zx BLOCKING ATTACHED TO
TRUSS TOP CHORD PER
TABLE 2304.10.2,
ITEM 1

440" MAX

25 BLOCKING

MIDDLE 1/3 AVAILABLE
FOR VENT HOLES. (CONT.
VENT NOT ALLOWED) ——

BRACING®
BRACED WALL LINE

607 MAX

PRE-ENGINEERED TRUSSES

MAILING PER TABLE 2304.10.2, ITEM 1

PROVIDE VENTING PER
SECTION 12022

For SlI:1 foot = 304.8 mm.

a.

Methods of bracing shall be as described in Tab

g

P, SFB, GB, PBS, PCP or HPS.
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PROVIDE VENTING
PER SECTION 1202.2
(NOT SHOWM)

EDGE MAILING PER
TABLE 2304.10.2 (TYF)

EDGE MAILING PER
TABLE 2304.10.2 (TYP)

ATTACH BLOCKING TO
TRUSSE TOP CHORD
PER TABLE 2304.10.2
ITEM 1

ROOF SHEATHING

2x BLOCKIN(;E

IDES & WEB FI LER.
ATTACH PER TABLE |
2304.10.2, ITEM 1

4'-0" MAK

ke

BRACING PRE-ENGINEERED ?ghﬁ“ﬁ‘éﬁm
BRACED WALL TRUSSES

LINE
MNAILING IM fy

l - ACCORDANCE |

WITH TABLE 2304.10.2,

L E-0° MAX ITEM 1

®5ECTIDN @ ELEVATION

For Sl:1 foot = 304.8 mm.
a. Methods of bracing shall be as described in Table 2308.

FB, GB, PBS, PCP or HPS

GU 2(2)
BRACED WA LATE CONNECTION

2308.6.7.3 Sill anchorage

chorage shall conform to the requirements of Section
2308.3. The ancho along the length of the braced wall line. Other anchorage

devices having s fre permitted.

2d wall lines shall be supported by continuous foundations.

Exception: For structures with a maximum plan dimension not more than 50 feet (15 240 mm),
continuous foundations are required at exterior walls only.

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 2308.1.1.
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Exceptions:

1. Exterior braced wall panels shall be permitted to be located not more than 4 feet (1219 mm)

from the foundation below where supported by a floor constructed in accordance gyitimgll of
the following:
1.1. Cantilevers or setbacks shall not exceed four times the nominal depf@ o flgor
joists.

1.2. Floor joists shall be 2 inches by 10 inches (51 mm by 254 @im)
not more than 16 inches (406 mm) on center.

larger and spaced

1.3. The ratio of the back span to the cantilever shall & noWles
1.4. Floor joists at ends of braced wall panels s led.

1.5. A continuous rim joist shall be connected to t ilevered joists. The rim
joist is permitted to be spliced usin [ s than 0.058 inch (1.47 mm)

1.6. Joists at setbacks or t vered joists shall not carry gravity loads from
more than a sin

2. The end of a requi shall be allowed to extend not more than 1 foot (305

mm) over an openi . This requirement is applicable to braced wall panels
els offset out of plane as permitted by Exception 1. Braced
end over an opening not more than 8 feet (2438 mm) in width

hragm support in Seismic Design Categories D and E.
Design Categories D or E, floor and roof diaphragms shall be laterally

: Portions of roofs or floors that do not support braced wall panels above are permitted to
g 6 feet (1829 mm) beyond a braced wall line [see Figure 2308.6.8.2(2)] provided that
embers are connected to the braced wall line below in accordance with Section
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For SlI: 1 foot = 304.8 m

1.

: BRACED WALL LINES
!
ek N

PLAN VIEW

THERE IS MO BRACED WALL LINE—/‘
SUPPORTING THIS EDGE OF ROOF

FIGURE 2308.6.8.2(1)
ROOF IN SDC D OR E NOT SUPPORTED O

o 2 2 2 o o 3 e e e

‘ I' BRACED WalLl LINMES
P //_R ...........

PLAM VIEW

I v
FIGURE 2308.6.8.2(2)

OF EXTENSION IN SDC D OR E BEYOND BRACED WALL LINE

ROOF SHALL BE PERMITTED
TO EXTEND UP TO 8" BEY'OMND
THE BRACED WALL LINE

ped footings in Seismic Design Categories B, C, D and E.
Destgn Categories B, C, D and E, where the height of a required braced wall panel extending
ation to floor above varies more than 4 feet (1219 mm), the following construction shall be

Where the bottom of the footing is stepped and the lowest floor framing rests directly on a sill
bolted to the footings, the sill shall be anchored as required in Section 2308.3.

Where the lowest floor framing rests directly on a sill bolted to a footing not less than 8 feet (2438
mm) in length along a line of bracing, the line shall be considered to be braced. The double plate
of the cripple stud wall beyond the segment of footing extending to the lowest framed floor shall
be spliced to the sill plate with metal ties, one on each side of the sill and plate. The metal ties
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1
shall be not less than 0.058 inch [1.47 mm (16 galvanized gage)] by 1 /2 inches (38 mm) in width

by 48 inches (1219 mm) with eight 16d common nails on each side of the splice location (see
Figure 2308.6.8.3). The metal tie shall have a yield stress not less than 33,000 pounds per square
inch (psi) (227 MPa).

3. Where cripple walls occur between the top of the footing and the lowest floor framing| d
requirements for a story shall apply.

WHERE FOOTING SECTION “A” IS MORE THAN 87-0° )
PROVIDE METAL TIE 16GA x 1%" x 4'0” MIN., EACH SIDE
20 MIN. VWHE- 16 COMMON MAILS
SILL PLATE RE— EACH SIDE OF SPLICE
_\ SPLICE — r 3.7% PLATE
T |
r"'\_\_\_‘
CONCRETE ] =
STEPPED FOOTING " " i~ 2 cRIPPLED
I " t STUD WALL
1] T
[ !

FOOTING SECTION “A” "-1[*“

MOTE: WHERE FOOTING SECTION “A”
IS LESS THAMN 8'-07 LOMNG IN A

250" TOTAL LEMGTH WALL, PROVIDE
BRACING AT CRIPPLE STUD WALL

For SI:1 inch = 25.4 mm, 1 foot = 304.8 mm.
8.6.8.3
ONNECTION DETAILS

2308.6.9 Attachment o
Fastening of braced w

hall be not less than that prescribed in Tables 2308.6.1 and
ttached to framing members by adhesives.

2308.6.10 Lipitadi crete or masonry veneer.
all comply with Chapter 14 and this section.

itations of concrete or masonry veneer in Seismic Design Category B or C.
ign Categories B and C, concrete or masonry walls and stone or masonry veneer shall
a basement.

In structures assigned to Seismic Design Category B, stone and masonry veneer is permitted
to be used in the first two stories above grade plane or the first three stories above grade
plane where the lowest story has concrete or masonry walls, provided that wood structural
panel wall bracing is used and the length of bracing provided is one and one-half times the
required length specified in Table 2308.6.1.

2. Stone and masonry veneer is permitted to be used in the first story above grade plane or the
first two stories above grade plane where the lowest story has concrete or masonry walls.
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3. Stone and masonry veneer is permitted to be used in both stories of buildings with two stories
above grade plane, provided that the following criteria are met:

3.1. Type of brace in accordance with Section 2308.6.1 shall be WSP and the
shear capacity in accordance with Section 2306.3 shall be not less
(5108 N/m).

3.2. Braced wall panels in the second story shall be located in accordance W
2308.6.1 and not more than 25 feet (7620 mm) on center, the tota
braced wall panels shall be not less than 25 percent of t
Braced wall panels in the first story shall be located i
2308.6.1 and not more than 25 feet (7620 mm) o tal length of

3.3. Hold-down connectors with an allowable unds (8896 N) shall
be provided at the ends of each braced e sgcond story to the first
story connection. Hold-down connectors le capacity of 3,900
pounds (17 347 N) shall be provid ach braced wall panel for the

2308.6.10.2 Limitations of concrete
In Seismic Design Categories D and
not extend above a basement.

Seismic Design Categories D and E.
walls and stone or masonry veneer shall

Exception: In structures Te]gl: Pesign Category D, stone and masonry veneer is
permitted to be used in th Prade plane, provided that the following criteria are met:

s than 45 percent of the braced wall line length.

down connectors shall be provided at the ends of braced walls for the first floor to
dation with an allowable capacity of 2,100 pounds (9341 N).

C e walls shall not be permitted.

eiling framing.

ils required in this section apply to roofs having a slope of not less than three units vertical in
rizontal (25-percent slope). Where the roof slope is less than three units vertical in 12 units

25-percent slope), members supporting rafters and ceiling joists such as ridge board, hips and
all be designed as beams.

2308.7.1 Ceiling joist spans.
Spans for ceiling joists shall be in accordance with Table 2308.7.1(1) or 2308.7.1(2). For other grades and
species, and other loading conditions, refer to the AWC STJR.
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TABLE 2308.7.1(1)
CEILING JOIST SPANS FOR COMMON LUMBER SPECIES
(Uninhabitable attics without storage, live load = 10 psf, L/A = 240)

DEAD LOAD = 5 psf
JmSCTEég:gmﬁ SPECIES AND GRADE 24 | 2= k_i | _ 2x8 | zx=10
{inches) Maximum ceiling joist spans
(L - im) (L - in) (ft- - in.) (i - in)
Douglas Fir-Larch S5 13-2 20-8 Mote a Note a
Douglas Fir-Larch #1 12-8 19-11 Note a Note a
Douglas Fir-Larch #H2 12-5 19-6 25-8 MNote a
Douglas Fir-Larch #3 10-10 15-10 20-1 24-6
Hem-Fir S5 12-5 19-6 25-R Notea
Hem-Fir #1 12-2 19-1 25.2 Note a
Hem-Fir #2 11-7 18-2 24-0 MNote a
' Hem-Fir #3 10-10 1510 20-1 24-6
Southern Pine S5 12-11 20-3 Note a Note a
Southern Pine #1 12-5 19-6 25-8 Note a
Southern Pine #2 11-10 18-8 24.7 Note a
Southern Pine #3 10-1 14-11 18-9 22-9
Spruce-Pine-Fir 55 12-2 19-1 25-2 MNote a
Spruce-Pine-Fir #1 11-10 18-8 24-7 Note a
Spruce-Pine-Fir #2 11-10 1B-E 24-7 Note a
Spruce-Pine-Fir H#3 10-10 15-10 20-1 24-6
Douglas Fir-Larch 85 11-11 189 24-8 Notea
Douglas Fir-Larch #1 11-6 18-1 23-10 Note a
Douglas Fir-Larch #2 11-3 17-8 23-0 Note a
Douglas Fir-Larch #3 Q-5 13-9 17-5 21-3
Hem-Fir S5 11-3 T-8 234 Notea
Hem-Fir #1 11-0 17-4 22-10 Note a
Hem-Fir #2 10-6 16-6 21-9 Note a
Hem-Fir #3 9-5 13-9 7-5 21-3
e Southern Pine 55 11-9 18-5 24-3 Note a
Southern Pine #1 11-3 17-8 13-4 Notea
Southern Pine #2 10-9 16-11 21-7 25-7
Southern Pine #3 B9 12-11 16-3 155
Spruce-Pine-Fir 55 11-0 17-4 22-10 MNote a
Spruce-Pine-Fir #1 10-9 16-11 224 Note a
Spruce-Pine-Fir #2 10-9 16-11 22-4 Note a
Spruce-Pine-Fir #3 9-5 13-9 7-5 21-3

‘ (continued)




TABLE 2308.7.1(1)—continued
CEILING JOIST SPANS FOR COMMON LUMBER SPECIES
(Uninhabitable attics without storage, live load = 10 psf, L/A = 240)

DEAD LOAD = 5 psf
JDISCTEgi!:EIHG SPECIES AND GRADE 2x4 | 2% 6 | 2x8 | 2=10
(inches) Maximum ceiling joist spans

(ft. - in.) {Ft. - in.) (ft - in.) (. - in.)

Douglas Fir-Larch 55 11-3 17-8 233 MNote a

Douglas Fir-Larch #1 10-10 17-0 22-5 Note a

Douglas Fir-Larch £2 10-7 16-7 21-0 25-8

Douglas Fir-Larch 23 B-7 12-6 15-10 19-5

Hem-Fir 55 10-7 16-8 21-11 MNote a

Hem-Fir 21 10-4 16-4 21-6 MNote a

Hem-Fir 2 a-11 15-7 20-6 25-3

19.2 Hem-Fir 3 B-7 12-6 15-10 19-5
Southern Pine 58 11-0 17-4 22-10 Note a

Southern Pine #1 10-7 16-8 22-0 MNote a

Southern Pine £2 10-2 15-7 19-8 23-5

Southern Pine 23 B-0 11-9 14-10 18-0
Spruce-Pine-Fir 55 10-4 16-4 21-6 MNote a

Spruce-Pine-Fir 21 10-2 15-11 21-0 25-8

Spruce-Pine-Fir 22 10-2 15-11 21-0 25-8

Spruce-Pine-Fir 23 B-7 12-6 15-10 19-5
Douglas Fir-Larch 55 10-5 16-4 21-7 MNote a

Douglas Fir-Larch #1 10-0 15-9 20-1 24-6

Douglas Fir-Larch £2 9-10 14-10 18-9 22-11

Douglas Fir-Larch 23 7-R 11-2 14-2 17-4
Hem-Fir 55 Q-10 15-6 20-5 MNote a

Hem-Fir #1 9-B 15-2 19-7 23-11

Hem-Fir 2 Q-2 14-5 18-6 22-7

34 Hem-Fir 3 T-8 11-2 14-2 17-4
Southern Pine 58 10-3 16-1 21-2 Note a

Southern Pine #1 Q-10 15-6 20-5 24-0

Southern Pine g2 Q-3 13-11 7-7 20-11

Southern Pine 23 7-2 10-6 13-3 16-1

Spruce-Pine-Fir 55 Q-8 15-2 19-11 25-5
Spruce-Pine-Fir 1 9-5 14-9 18-9 22-11
Spruce-Pine-Fir 722 Q-5 14-9 18-9 22-11

Spruce-Pine-Fir 3 T-8 11-2 14-2 17-4

f lumber in lengths greater than 20 feet.
, T¥%oot = 304.8 mm, 1 pound per square foot = 0.0479 kPa.
eet in length.



TABLE 2308.7.1(2)

CEILING JOIST SPANS FOR COMMON LUMBER SPECIES

(Uninhabitable attics with limited storage, live load = 20 psf, L/A = 240)

DEAD LOAD = 10 psf

~—

JOI!::TEISITFI‘:EING SPECIES AND GRADE 2x4 | 2x8 2x8 2x10
{inches) Maximum ceilling joist spans

(Ft. - in) (Ft. - in) (Ft. - in.) (Ft. - in)

Douglas Fir-Larch 55 10-5 16-4 21-7 MNote a

Douglas Fir-Larch #1 10-0 15-9 20-1 24-6

Douglas Fir-Larch 72 9-10 14-10 18-9 22-11

Douglas Fir-Larch #3 7-8 11-2 14-2 17-4

Hem-Fir 55 9-10 15-6 20-5 Note a

Hem-Fir #1 9-8 15-2 19-7 23-11

Hem-Fir 82 Q-2 14-5 18-6 22-7

12 Hem-Fir 23 7-8 11-2 14-2 17-4
Southern Pine S5 10-3 16-1 21-2 Note a

Southern Pine #1 9-10 15-6 20-5 240

Southern Pine #2 9-3 13-11 17-7 20-11

Southern Pine #3 7-2 10-6 13-3 16-1

Spruce-Pine-Fir 55 9-8 15-2 19-11 25-5
Spruce-Pine-Fir #1 Q-5 14-9 18-9 22-11
Spruce-Pine-Fir &2 9-5 149 18-9 22-11
Spruce-Pine-Fir #3 7-8 11-2 14-2 17-4

Douglas Fir-Larch S8 96 14-11 19-7 250

Douglas Fir-Larch #1 Q-1 13-9 17-5 21-3

Douglas Fir-Larch 22 B-0 12-10 16-3 19-10

Douglas Fir-Larch #3 6-8 9-8 12-4 15-0

Hem-Fir 55 B-11 14-1 18-6 23-8

Hem-Fir #1 B-9 13-5 16-10 20-8

Hem-Fir #2 B4 12-8 16-0 19-7

Hem-Fir =3 6-8 Q-8 12-4 15-0

1 Southern Pine 55 9-4 14-7 19-3 24-7
Southern Pine #1 B-11 140 7-9 20-9

Southern Pine #2 B-0 12-0v 15-3 18-1

Southern Pine 23 6-2 Q-2 11-6 14-0

Spruce-Pine-Fir 55 B-9 13-9 18-1 23-1
Spruce-Pine-Fir #1 B-7 12-10 16-3 19-10
Spruce-Pine-Fir 72 B-7 12-10 16-3 19-10
Spruce-Pine-Fir #3 6-8 9-8 12-4 15-0

(continued)
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TABLE 2308.7.1(2)—continued

CEILING JOIST SPANS FOR COMMON LUMBER SPECIES

(Uninhabitable attics with limited storage, live load = 20 psf, L/A = 240)

DEAD LOAD = 10 psf

JDlSCTEISI:':gIHG SPECIES AND GRADE Z=4 el | 2-8 2x 10
{inches) Maximum ceiling joist spans
{fe. - in.) (fL - in) {fe - in.) {fe. - in.)
Douglas Fir-Larch 55 B-11 14-0 18-5 23-4
Douglas Fir-Larch #I1 B-T 12-6 15-10 19-5
Douglas Fir-Larch #2 2-0 11-9 14-10 18-2
Douglas Fir-Larch #3 6-1 B-10 11-3 13-8
Hem-Fir 55 B-5 13-3 17-5 22-3
Hem-Fir #1 B-3 12-3 15-6 18-11
Hem-Fir #2 T-10 11-7 14-8 17-10
192 Hem-Fir #3 -1 B-10 11-3 13-8
Southern Pine 55 29 13-9 18-2 23-1
Southern Pine #1 B-5 12-9 l6-2 18-11
Southern Pine #2 T-4 11-0 13-11 16-6
Southern Pine #3 5-8 B4 10-6 12-9
Spruce-Pine-Fir 55 2-3 12-11 17-1 21-8
Spruce-Pine-Fir #1 2-0 11-9 14-10 18-2
Spruce-Pine-Fir #2 -0 11-9 14-10 18-2
Spruce-Pine-Fir #3 6-1 B-10 11-3 13-8
Douglas Fir-Larch 55 -3 13-0 17-1 20-11
Douglas Fir-Larch #I1 T-E 11-2 14-2 17-4
Douglas Fir-Larch #2 T-2 10-6 13-3 16-3
Douglas Fir-Larch HE 5-5 7-11 10-0 12-3
Hem-Fir 55 T-10 12-3 16-2 20-6
Hem-Fir #1 T-6 10-11 13-10 16-11
Hem-Fir #2 7- 10-4 13-1 16-0
” Hem-Fir #3 5-5 7-11 10-0 12-3
Southern Pine 55 &-1 12-9 16-10 21-6
Southern Pine #1 T-B 11-5 14-6 16-11
Southern Pine #2 6-7 Q-1 12-6 14-9
Southern Pine #3 5-1 7-5 Q-5 11-5
Spruce-Pine-Fir 55 T-8 12-0 15-10 19-5
Spruce-Pine-Fir #1 T-2 10-6 13-3 16-3
Spruce-Pine-Fir #2 T-2 10-6 13-3 16-3
Spruce-Pine-Fir #3 5-5 7-11 10-0 12-3

f lumber in lengths greater than 20 feet.
ot = 304.8 mm, 1 pound per square foot = 0.0479 kPa.
eet in length.
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2308.7.2 Rafter spans.
Spans for rafters shall be in accordance with Table 2308.7.2(1), 2308.7.2(2), 2308.7.2(3), 2308.7.2(4),

2308.7.2(5) or 2308.7.2(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.

TABLE 2308.7.2(1)
RAFTER SPANS FOR COMMON LUMBER SPECIES
(Roof live load = 20 psf, ceiling not attached to rafters, L/A = 180)

A
DEAD LOAD = 10 psf DEAD LOAD = 20 psf
:::glﬁ% SPECIES AND GRADE 2=4 [ 2=6 | 2=8 | 2=10 | 2=12 2=4 | 2x6 [ 2=8 ]| 2=10 [ 2=12
{inches) Maximum rafter spans®
(f-im) | - | (e -img) | g -ing) | g -ind) | opfe - gy | e - ing | oo - ing | g - i) | gR - i)
Douglas Fir-Larch 55 11-6 1E-0 239 Mote b | MNote b 11-6 18-0 23-5 Note b | MNote b
Douglas Fir-Larch #1 11-1 174 22-5 Note b | Note b 10-6 15-4 19-5 239 Note b
Douglas Fir-Larch #2 10-10 16-7 21-0 25-8 | Nowehb 9-10 14-4 18-2 22-3 15-9
Douglas Fir-Larch #3 B-7 12-6 15-10 19-5 22-6 7-5 10-10 13-9 16-9 19-6
Hem-Fir 55 10-10 170 22-5 Mote b | Noteb | 10-10 17-0 22-5 Note b | Note b
Hem-Fir #1 10 -7 16-8 21-10 | Noteb | Note b 10-3 14-11 18-11 23-2 Mote b
Hem-Fir #2 10-1 15-11 20-8 25-3 | Noteb 9-8 14-2 17-11 21-11 25-5
12 Hem-Fir #3 B-7 12-6 15-10 19-5 22-6 7-5 10-10 13-9 16-9 19-6
Southern Pine 55 11-3 17-8 234 Note b | Note b 11-3 17-8 234 Note b | Note b
Southern Pine #1 10-10 170 22-5 26-0 26-0 10-6 15-8 19-10 23-2 Mote b
Southern Pine #2 104 15-7 19-8 23-5 26-0 9-0 13-6 17-1 20-3 23-10
Southern Pine #3 8-0r 119 14-10 18-0 21-4 6-11 10-2 12-10 15-7 18-6
Spruce-Pine-Fir 58 10-7 16-8 21-11 | Note b | MNote b 10-7 16-8 21-9 Note b | Note b
Spruce-Pine-Fir #1 104 16-3 21-0 25-8 | Notehb 9-10 14-4 18-2 22-3 25-9
Spruce-Pine-Fir #2 104 l6-3 21-0 25-8 | Notehb 9-10 14-4 18-2 22-3 15-9
Spruce-Pine-Fir #3 B-7 12-6 15-10 19-5 22-6 7-5 10-10 13-9 16-9 19-6
Douglas Fir-Larch 55 10-5 164 21-7 Mote b | MNote b 10-5 16-0 20-3 24-9 Mote b
Douglas Fir-Larch #1 100 154 19-5 23-9 | Notehb 9-1 13-3 16-10 20-7 23-10
Douglas Fir-Larch #2 a-10 14-4 18-2 22-3 259 Bt 12-5 15-9 19-3 124
Douglas Fir-Larch #3 7-5 10-10 13-9 16-9 19-6 6-5 9.5 11-11 14-6 16-10
Hem-Fir 58 Q-10 15-6 20-5 Mote b | Note b 9-10 15-6 19-11 244 Mote b
Hem-Fir #1 9-8 14-11 18-11 23-2 | Noteb [ B-10 12-11 16-5 20-0 233
Hem-Fir #2 9.2 14-2 17-11 21-11 25-5 B-5 12-3 15-6 18-11 22-0
Hem-Fir #3 7-5 10-10 13-9 16-9 19-6 6-5 9.5 11-11 14-6 16-10
6 Southern Pine 58 10-3 16-1 21-2 | Noteb | Noteb 10-3 16-1 21-2 257 MNote b
Southern Pine #1 a-10 15-6 19-10 23-2 26-0 a-1 13-7 17-2 20-1 23-10
Southern Pine £2 90 13-6 17-1 20-3 23-10 7-9 11-8 14-9 17-6 20-8
Southern Pine #3 611 1i-2 12-10 15-7 18-6 6-0 B-10 11-2 13-6 16-0
Spruce-Pine-Fir 55 9-8 15-2 19-11 25-5 | Notehb 9-8 14-10 18-10 23-0 Mote b
Spruce-Pine-Fir #1 Q-5 14-4 18-2 22-3 259 B-6 12-5 15- 19-3 22-4
Spruce-Pine-Fir #2 9.5 14-4 18-2 22-3 259 Bt 12-5 15- 19-3 124
Spruce-Pine-Fir #3 7-5 10-10 13-9 16-9 19-6 6-5 9.5 11-11 14-6 16-10
(continued)
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TABLE 2308.7.2(1)—continued
RAFTER SPANS FOR COMMON LUMBER SPECIES
(Roof live load = 20 psf, ceiling not attached to rafters, L/A = 180)

DEAD LOAD = 10 psf DEAD LOAD = 20 psf
il SPECIES AND GRADE 2x4 | 226 | 2=8 | 2=10 | 212 [ 2«4 [ 2x6 [ 2=8 [ 2=10 | 2=12
{inches) Maximum rafter spans®
(- in) [ (- in) | (R -in) | (R -in) | (- i) | (FL-ing) | (R -in) | (f - ind | (- i) | (- in)
Douglas Fir-Larch 55 Q-10 15-5 20-4 25-11 Note b 9-10 14-7 18-6 2.7 MNote b
Dwouglas Fir-Larch #1 Q-5 14-0 7-9 21-8 15-2 B-4 12-2 15-4 18-9 21-9
Douglas Fir-Larch #H2 B-11 13-1 16-7 20-3 23-6 7-9 11-4 14-4 17-7 20-4
Douglas Fir-Larch #3 &9 9-11 12-7 15-4 17-9 5-10 B-7 10-10 13-3 15-5
Hem-Fir 55 9-3 14-7 19-2 24-6 Mote b 9-3 14-4 18-2 12-3 25-9
Hem-Fir #1 Q-1 13-8 17-4 21-1 24-6 B-1 11-10 15-0 18-4 21-3
Hem-Fir #2 B-B 12-11 16-4 20-0 23-2 7-R 11-2 14-2 17-4 20-1
19.3 Hem-Fir H3 6-9 9-11 12-7 15-4 17-9 5-10 B-7 10-10 13-3 15-5
Southern Ping 55 Q-8 15-2 15-11 25-5 Note b Q-8 15-2 19-7 13-4 MNote b
Southern Pine #1 9-3 14-3 18-1 21-2 25-2 B-4 12-4 15-8 18-4 21-9
Southern Pine #H2 B-2 12-3 15-7 18-6 21-9 T-1 10-8 13-6 16-0 18-10
Southern Pine #3 [ 9-4 11-9 14-3 16-10 5-6 B-1 10-2 12-4 14-7
Spruce-Pine-Fir 55 9-1 14-3 18-9 23-11 Mote b a-1 13-7 17-2 21-0 24-4
Spruce-Pine-Fir #1 B-10 13-1 16-7 20-3 23-6 7-9 11-4 14-4 17-7 20-4
Spruce-Pine-Fir #2 B-10 13-1 16-7 20-3 23-6 7-9 11-4 14-4 17-7 20-4
Spruce-Pine-Fir H3 6-9 9-11 12-7 15-4 17-9 5-10 B-7 10-110 13-3 15-5
Douglas Fir-Larch S5 9-1 14-4 18-10 234 Note b B-11 13-1 16-7 -3 23-5
Douglas Fir-Larch #1 B-7 12-6 15-10 19-5 22-6 7-5 10-10 13-9 16-9 19-6
Dwouglas Fir-Larch #2 B-0 11-9 14-10 18-2 21-0 6-11 10-2 12-10 15-8 18-3
Douglas Fir-Larch #3 6-1 8-10 11-3 13-8 15-11 5-3 7-8 Q-9 11-10 13-9
Hem-Fir 55 B-7 13-6 17-10 229 Mote b B-7 12-10 16-3 19-10 23-0
Hem-Fir #1 B-4 12-3 15-6 18-11 21-11 T-3 10-7 13-5 16-4 19-0
Hem-Fir #2 7-11 11-7 14-8 17-10 20-9 6-10 10-0 12-8 15-6 17-11
g Hem-Fir #3 6-1 8-10 11-3 13-8 15-11 5-3 7-8 9-9 11-10 13-9
Southern Pine 55 B-11 14-1 18-6 23-8 Mote b B-11 13-10 17-6 20-10 24-8
Southern Pine #1 B-7 12-9 16-2 18-11 22-6 7-5 11-1 14-0 16-5 19-6
Southern Pine #2 T-4 11-0 13-11 1=t 19-6 o-4 Q-6 12-1 14-4 l1o-10
Southern Ping H3 5-R -4 10-6 12-9 15-1 4-11 7-3 Q-1 11-0 13-1
Spruce-Pine-Fir 55 B-5 13-3 17-5 21-8 25-2 B-4 12-2 15-4 18-9 21-9
Spruce-Pine-Fir #1 B-0 11-9 14-10 18-2 21-0 6-11 10-2 12-10 15-8 18-3
Spruce-Pine-Fir #2 B-0 11-9 14-10 18-2 21-0 6-11 10-2 12-10 15-8 18-3
Spruce-Pine-Fir #3 61 8-10 11-3 13-8 15-11 5-3 7-8 9-9 11-10 13-9

3ila f lumber in lengths greater than 20 feet.

, Toot = 304.8 mm, 1 pound per square foot = 0.0479 kPa.
r spans assume that ceiling joists are located at the bottom of the attic space or that some other method of
ard push of the rafters on the bearing walls, such as rafter ties, is provided at that location. Where ceiling joists or
Bcated higher in the attic space, the rafter spans shall be multiplied by the adjustment factors in Table 2308.7.2(7).
eeds 26 feet in length.
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TABLE 2308.7.2(2)
RAFTER SPANS FOR COMMON LUMBER SPECIES
(Roof live load = 20 psf, ceiling attached to rafters, L/A = 240)

DEAD LOAD = 10 paf

DEAD LOAD = 20 psf

sn;:cﬁ% SPECIES AND GRADE 2=4 | 2x6 | 2=x8 [ 2=10 | 2=12 2=4 | 2=6 | 2=8 | 2x=10 | 2x12
[inches) Maximum rafter spans®
(- im) | e - imd | R -ind | R - in) [ (R -ind) [ e - i) | (e i) | (- ind) | R - ing) | i - ing)
Dwouglas Fir-Larch 55 10-5 16-4 21-7 Note b | Note b 10-5 16-4 21-7 Noteb | Noteb
Dwouglas Fir-Larch #1 10-0 15-9 20-10 Note b | Note b 10-0 15-4 19-5 23-9 Noie b
Dwoiglas Fir-Larch #2 Q10 15-6 20-5 25-8 Note b Q-10 14-4 18-2 22-3 25-9
Douglas Fir-Larch #3 B-7 12-6 15-10 19-5 22-6 T-5 10-10 13-9 16-9 19-6
Hem-Fir 55 O-10 15-6 20-5 Note b | Note b Q-10 15-6 20-5 Noteb | Note b
Hem-Fir #1 Q-8 15-2 19-11 25-5 MNote b 9-% 14-11 18-11 232 | Noteb
Hem-Fir #2 9.2 14-5 159-0 24-3 Note b 9-2 14-2 7-11 21-11 25-5
" Hem-Fir #3 B-7 12-6 15-10 19-5 22-6 T-5 10-10 13-9 16-9 19-6
Southern Pine S5 10-3 16-1 21-2 Note b | Note b 10-3 16-1 21-2 Noteb | Note b
Southern Pine #1 O-10 15-6 20-5 26-0 26-0 Q-10 15-6 19-10 23-2 26-0
Southern Pine #2 O-5 14-9 19-6 23-5 26-0 Q-0 13-6 17-1 20-3 23-10
Southern Pine #3 B-0 11-9 14-10 18-0 214 6-11 10-2 12-10 15-7 18-6
Spruce-Pine-Fir 55 Q-8 15-2 19-11 25-5 Note b Q-8 15-2 19-11 25-5 Note b
Spruce-Pine-Fir #1 Q-5 14-9 19-6 24-10 Note b Q-5 14-4 18-2 22-3 259
Spruce-Pine-Fir #2 Q-5 14-9 19-6 24-10 Note b Q-5 14-4 18-2 22-3 25-9
Spruce-Pine-Fir #3 B-7 12-6 15-10 19-5 22-6 T-5 10-10 13-9 16-9 19-6
Douglas Fir-Larch &8s 06 14-11 19-7 250 Note b 9-6 14-11 19.7 249 Note b
Dwouglas Fir-Larch #1 Q-1 14-4 18-11 239 Note b 9-1 13-3 16-10 20-7 23-10
Dwouglas Fir-Larch #2 B-11 14-1 18-2 22-3 259 B-6 12-5 15-9 19-3 22-4
Douglas Fir-Larch #3 T7-5 10-10 13-9 169 19-6 6-5 9-5 11-11 14-6 l6-10
Hem-Fir S5 B-11 14-1 18-6 23-8 Note b B-11 14-1 18-6 23-8 Note b
Hem-Fir #1 B-9 13-9 18-1 23-1 Note b RB-9 12-11 16-5 20-0 23-3
Hem-Fir #2 84 13-1 17-3 21-11 25.5 B4 12-3 15-6 18-11 220
Hem-Fir #3 T7-5 10-10 13-9 16-9 19-6 6-5 9-5 11-11 14-6 16-10
16 Southem Pine 55 94 14-7 19-3 24-7 Note b 9-4 14-7 19-3 24-7 Noie b
Southemn Pine #1 B-11 14-1 18-6 23-2 26-0 B-11 13-7 17-2 20-1 23-10
Southern Pine #2 B-7 13-5 17-1 20-3 23-10 T7-9 11-8 14-9 17-6 20-8
Southern Pine #3 6-11 10-2 12-10 15-7 1B-6 6-0 E-10 11-2 13-6 16-0
Spruce-Pine-Fir S5 B-9 13-9 18-1 23-1 Note b £-9 13-9 18-1 230 | Noteb
Spruce-Pine-Fir #1 B-7 13-5 17-9 22-3 25-9 B-6 12-5 15-9 19-3 22-4
Spruce-Pine-Fir #2 B-7 13-5 17-9 22-3 25-9 B-6 12-5 15-9 19-3 22-4
Spruce-Pine-Fir #3 T7-5 10-10 13-9 169 19-6 6-5 Q-5 11-11 14-6 l6-10
(continued)
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TABLE 2308.7.2(2)—continued
RAFTER SPANS FOR COMMON LUMBER SPECIES
(Roof live load = 20 psf, ceiling attached to rafters, L/A = 240)

DEAD LOAD = 10 psf DEAD LOAD = 20 psf
::;IE"; SPECIES AND GRADE 2x4 | 2x6 | 2=8 | 2x10 | 2x=12 | 2=4 | 2=6 | 2x& | 2=10 | 2=12
{inches) Maximum rafter spans”
(- im) | e - i) | Offt - i) | 0f - el | fFL - imd | oo - iy | 0L - im) | @FL - iml) | (f -iml) | 0fL - i)
Douglas Fir-Larch 55 B-11 14-0 18-5 23-7 MNote b 8-11 14-0 18-5 22-7 MNote b
Douglas Fir-Larch #1 57 13-6 17-9 21-8 25-2 B4 12-2 15-4 18-9 21-9
Douglas Fir-Larch #2 B-5 13-1 16-7 20-3 23-6 7-9 11-4 14-4 17-7 20-4
Douglas Fir-Larch #3 6-9 Q-11 12-7 15-4 17-9 5-10 B-7 10-10 13-3 15-5
Hem-Fir 55 8-5 13-3 17-5 22-3 MNote b B-5 13-3 17-5 22-3 259
Hem-Fir #1 B-3 12-11 17-1 21-1 24-6 B-1 11-10 15-0 18-4 21-3
Hem-Fir H2 7-10 12-4 16-3 20-0 23-2 7-8 11-2 14-2 17-4 20-1
19.2 Hem-Fir #3 6-9 Q-11 12-7 154 17-9 5-10 B-7 10-10 13-3 15-5
Southern Pine 55 5-9 13-9 18-2 23-1 MNote b B-9 13-9 18-2 23-1 MNote b
Southern Pine #1 8-5 13-3 17-5 21-2 252 B4 124 15-8 18-4 21-9
Southern Pine #2 B-1 12-3 15-7 18-6 21-9 7-1 10-8 13-6 16-0 18-10
Southern Pine #3 6-4 Q-4 11-9 14-3 16-10 5-6 8-1 1o-2 12-4 14-7
Spruce-Pine-Fir 55 B-3 12-11 17-1 219 MNote b B-3 12-11 17-1 21-0 244
Spruce-Pine-Fir #1 -1 12-8 16-7 20-3 23-6 7-9 114 14-4 17-7 20-4
Spruce-Pine-Fir #2 -1 12-8 16-7 20-3 23-6 7-9 11-4 14-4 17-7 20-4
Spruce-Pine-Fir #3 6-9 9-11 12-7 15-4 17-9 510 B-7 10-10 13-3 15-5
Douglas Fir-Larch 55 8-3 13-0 17-2 21-10 | Mote b B-3 13-0 16-7 20-3 23-5
Douglas Fir-Larch #1 B-0 12-6 15-10 19-5 226 T-5 10-10 13-9 16-9 19-6
Douglas Fir-Larch #2 7-10 11-9 14-10 18-2 21-0 6-11 10-2 12-10 15-8 18-3
Douglas Fir-Larch #3 6-1 B-10 11-3 13-8 15-11 5-3 7-8 Q-9 11-10 13-9
Hem-Fir 55 7-10 12-3 16-2 20-8 25-1 T-10 12-3 16-2 19-10 230
Hem-Fir #1 7-8 12-0 15-6 18-11 21-11 7-3 10-7 13-5 16-4 19-0
Hem-Fir H2 7-3 11-5 14-8 17-10 20-9 6-10 10-0 12-8 15-6 17-11
24 Hem-Fir #3 6-1 B-10 11-3 13-8 15-11 5-3 T-8 Q-9 11-10 13-9
Southern Pine 55 B-1 12-9 16-10 21-6 MNote b B-1 12-9 16-10 20-10 248
Southern Pine #1 7-10 12-3 16-2 18-11 22-6 T-5 11-1 14-0 16-5 19-6
Southern Pine #2 7-4 11-0 13-11 16-6 15-6 -4 Q-6 12-1 14-4 16-10
Southern Pine #3 5-B E-4 10-6 12-9 15-1 4-11 7-3 a-1 11-0 13-1
Spruce-Pine-Fir 55 7-R 12-0 15-10 20-2 247 7-B 12-0 15-4 18-9 21-9
Spruce-Pine-Fir #1 7-6 11-9 14-10 18-2 21-0 =11 10-2 12-10 15-8 18-3
Spruce-Pine-Fir #2 7-6 11-9 14-10 18-2 21-0 6-11 10-2 12-10 15-8 18-3
Spruce-Pine-Fir #3 6-1 E-10 11-3 13-8 15-11 5-3 T-B Q-9 11-10 13-9

f lumber in lengths greater than 20 feet.
, ot = 304.8 mm, 1 pound per square foot = 0.0479 kPa.
r spans assume that ceiling joists are located at the bottom of the attic space or that some other method of
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TABLE 2308.7.2(3)
RAFTER SPANS FOR COMMON LUMBER SPECIES
(Ground snow load = 30 psf, ceiling not attached to rafters, L/A = 180)

DEAD LOAD = 10 psf DEAD LOAD = 20 psf
SR:.:crllrEuP& SPECIES AND GRADE 2= d | 2%6 | 2% 8 | 2= 10 | 2 =12 Zxd | 2% | 2xB | 2= 10 | 2 %12
(inches) Maximum rafter spans®
(ft. -imc) | ffe -inl) | (f-ind | (L -in) | (e -ind) | (Rl -ind) | (fLo-imd) | (L - ind) | ff - ind) | (L - ing)
Douglas Fir-Larch S5 1000 158 20-9 Mote b | MNote b 10-0 15-9 20-1 24-6 MNote b
Dwounglas Fir-Larch #1 9-B 14-9 18-8 22-9 Mote b Q-0 13-2 16-8 20-4 23-7
Douglas Fir-Larch #2 9-5 13-9 17-5 21-4 24-8 B-5 12-4 15-7 19-1 22-1
Douglas Fir-Larch 23 7-1 10-5 13-2 16-1 18-8 6-4 a4 11-9 14-5 16-8
Hem-Fir 55 9-6 14-10 19-7 25-0 Note b 9-6 14-10 19-7 24-1 Mote b
Hem-Fir #1 9-3 14-4 18-2 22-2 259 8-9 12-10 16-3 19-10 23-0
Hem-Fir 22 B-10 13-7 17-2 21-0 24-4 B-4 12-2 154 18-9 21-9
12 Hem-Fir #3 T- 10-5 13-2 16-1 18-8 6-4 Q-4 11-2 14-5 16-8
Southern Pine S5 O-10 15-6 20-5 Mote b | MNote b Q-10 15-6 20-5 254 Mote b
Southern Pine #1 O-6 14-10 19-0 22-3 26-0 Q-0 13-5 17-0 19-11 23.7
Southern Pine #2 B-7 12-11 16-4 19-5 22-10 T-B 11-7 14-B 174 20-5
Southern Pine #3 67 9o 12-4 15-0 17-9 5-11 59 11-0 13-5 15-10
Spruce-Pine-Fir S5 9.3 14-7 19-2 24-6 Note b 9.3 14-7 18-8 229 MNote b
Spruce-Pine-Fir #1 O-1 13-9 17-5 21-4 24-% B-5 12-4 15-7 19-1 22-1
Spruce-Pine-Fir #2 9-1 13-9 17-5 21-4 24-8 B-5 12-4 15-7 19-1 22-1
Spruce-Pine-Fir 23 7-1 10-5 13-2 16-1 18-8 6-4 94 11-9 14-5 16-8
Dwouglas Fir-Larch o O-1 14-4 18-10 23-9 Mote b Q-1 13-9 17-5 21-3 24-8
Dwouglas Fir-Larch #1 59 12-9 16-2 15-9 22-10 7-10 11-5 14-5 T-8 20-5
Douglas Fir-Larch 22 8-2 11-11 15-1 18-5 21-5 7-3 10-8 13-6 16-6 19-2
Dwouglas Fir-Larch #3 6-2 Oy 11-5 13-11 16-2 5-6 B-1 10-3 12-6 14-6
Hem-Fir S5 8-7 13-6 17-10 229 Note b B-7 13-6 17-1 20-10 24-2
Hem-Fir #1 8-5 12-5 15-9 19-3 22-3 7-7 11-1 14-1 17-2 19-11
Hem-Fir #2 B-0 11-9 14-11 18-2 21-1 72 10-6 13-4 l6-3 18-10
Hem-Fir #3 6-2 o0 11-5 13-11 16-2 5-6 8-1 10-3 12-65 14-6
16 Southern Pine S5 B-11 14-1 18-6 23-8 Mote b B-11 14-1 18-5 21-11 25-11
Southern Pine #1 B-7 13-0 16-6 19-3 22-10 7-10 11-7 14-9 T-3 20-5
Southern Pine #2 T-6 11-2 14-2 l16-10 19-10 6-8 10-0 12-8 15-1 17-9
Southern Pine 23 5-9 B-6 10-8 13-0 15-4 5-2 7-7 o-7 11-7 13-
Spruce-Pine-Fir o B-5 13-3 17-5 22-1 25-7 B-5 12-9 16-2 19-9 22-10
Spruce-Pine-Fir #1 8-2 11-11 15-1 18-5 21-5 7-3 10-8 13-6 16-6 19-2
Spruce-Pine-Fir 22 8-2 11-11 15-1 18-5 21-5 7-3 10-8 13-6 16-6 19-2
Spruce-Pine-Fir #3 6-2 Oy 11-5 13-11 16-2 5-6 B-1 10-3 12-6 14-6
(continued)
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TABLE 2308.7.2(3)—continued
RAFTER SPANS FOR COMMON LUMBER SPECIES
(Ground snow load = 30 psf, ceiling not attached to rafters, L/A = 180)

DEAD LOAD = 10 psf DEAD LOAD = 20 psf

sn:.u.'::ﬁ?: SPECIES AND GRADE 2x4 | 2x6 | 2x8 | 2x10 | 2x12 2x4 | 2x6 | 2x8 | 2x10 | 2x12

{inches) Maximum rafter spans®

(ft - im.) | [Pt -im) | (Ft-ir) | (FL-0m) | (L -6m) | (FL - dn) | (Pt -im) | (Ft -im) | (Pt - i) | (F - i)

Douglas Fir-Larch 55 B-7 13-6 17-9 21-8 252 B-7 12-6 15-10 19-5 226
Dwouglas Fir-Larch #1 7-11 11-8 14-9 18-0 20-11 7-1 10-5 13-2 16-1 18-8
Douglas Fir-Larch &2 7-5 10-11 13-9 16-10 19-6 6-8 Q-9 12-4 15-1 17-6
Douglas Fir-Larch #3 5-7 23 10-5 129 149 5-0 7-4 04 11-5 13-2
Hem-Fir 55 B-1 12-9 16-9 21-4 24-8 B-1 12-4 15-7 19-1 22-1
Hem-Fir | 79 11-4 14-4 17-7 20-4 6-11 10-2 12-10 15-8 18-2
Hem-Fir #2 74 10-9 13-7 16-7 19-3 6-7 o7 12-2 14-10 17-3

10 Hem-Fir #3 5-7 B-3 10-5 12-9 14-9 5-0 7-4 G4 11-5 13-2
Southern Pine 55 B-5 13-3 17-5 22-3 Note b B-5 13-3 16-10 20-0 23-7
Southern Pine #1 B0 11-10 15-1 17-7 20-11 7-1 10-7 13-5 15-9 15-8
Southern Pine #2 o-10 10-2 12-11 15-4 18-1 6-1 9.2 11-7 13-9 16-2
Southern Pine #3 5-3 79 9-9 11-10 14-0 4-5 6-11 -9 10-7 12-6
Spruce-Pine-Fir 55 7-11 12-5 16-5 20-2 234 7-11 11-8 14-9 18-0 2o-11
Spruce-Pine-Fir #1 T-5 10-11 13-9 16-10 19-6 6-8 9-9 12-4 15-1 17-6
Spruce-Pine-Fir %2 7-5 10-11 13-9 16-10 19-6 6-8 9-9 12-4 15-1 17-6
Spruce-Pine-Fir #3 5-7 B-3 10-5 12-0 14-0 5-0 7-4 0.4 11-5 13-2
Douglas Fir-Larch 55 7-11 12-6 15-10 19-5 22-6 7-8 11-3 14-2 17-4 20-1
Douglas Fir-Larch 1 7-1 10-5 13-2 16-1 18-8 -4 9-4 11-9 14-5 16-8
Douglas Fir-Larch #2 [ .0 12-4 15-1 17-6 5-11 B-R 11-0 13-6 15-7
Douglas Fir-Larch #3 5-0 T4 G4 11-5 13-2 4-6 67 B 10-2 11-10
Hem-Fir 55 T-6 11-10 15-7 19-1 22-1 T-6 11-0 13-11 17-0 19-9
Hem-Fir #l 6-11 10-2 12-10 15-8 18-2 6h-2 Q-1 11-6 14-0 16-3
Hem-Fir #2 67 Q.7 12-2 14-10 17-3 5-10 B-7 10-10 13-3 15-5

24 Hem-Fir #3 5-0 T4 G4 11-5 13-2 4-6 67 L 10-2 11-10
Southern Pine 55 7-10 12-3 16-2 20-0 23-7 T7-10 11-10 15-0 17-11 21-2
Southern Pine #1 7-1 10-7 13-5 15-9 18-8 -4 O-6 12-0 14-1 16-8
Southern Pine #2 6-1 02 11-7 13-9 16-2 5-5 B-2 10-4 12-3 14-6
Southern Pine #3 4-B 6-11 2-0 10-7 12-6 4-2 62 7-10 O 11-2
Spruce-Pine-Fir 55 T4 11-7 14-9 18-0 20-11 7-1 10-5 13-2 l6-1 18-8
Spruce-Pine-Fir #1 6-8 G- 12-4 15-1 17-6 5-11 B-RB 11-0 13-6 15-7
Spruce-Pine-Fir #2 6-B G0 124 15-1 17-6 5-11 B-R 11-0 13-6 15-7
Spruce-Pine-Fir #3 5-0 T-4 04 11-5 13-2 4-6 67 B4 10-2 11-10

f lumber in lengths greater than 20 feet.
, oot = 304.8 mm, 1 pound per square foot = 0.0479 kPa.
spans assume that ceiling joists are located at the bottom of the attic space or that some other method of resisting

PRer in the attic space, the rafter spans shall be multiplied by the adjustment factors in Table 2308.7.2(7).
ceeds 26 feet in length.
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TABLE 2308.7.2(4)
RAFTER SPANS FOR COMMON LUMBER SPECIES
(Ground snow load = 50 psf, ceiling not attached to rafters, L/A = 180)

DEAD LOAD = 10 psf DEAD LOAD = 20 psf
:::cﬁ?; SPECIES AND GRADE 2x4 [ 2=6 | 2=8 [ 2=10 [ 2x12 2x4 | 2=6 | 2=8 | 2=10 [ 2x12
{inches) Maximum rafter spans”
(e -in) | (e -in) | (f- i) [ (fe -in) | (- in) | (fe -ind) | (fe - ng) [ (R -ind) | (Ft - ing | (F - ing)
Douglas Fir-Larch 55 B-5 13-3 17-6 224 26-0 B-5 13-3 17-0 20-9 24-0
Douglas Fir-larch #1 B2 12-0 15-3 18-7 21-7 7-7 11-2 14-1 17-3 20-0
Douglas Fir-larch #2 7-B 11-3 14-3 17-5 20-2 7-1 10-5 13-2 16-1 18-8
Douglas Fir-larch #3 5-10 B-6 10-9 13-2 15-3 5-5 T-10 10-0 12-2 14-1
Hem-Fir 55 20 12-6 16-65 21-1 25-6 B-D 12-6 16-6 20-4 237
Hem-Fir #1 T-10 11-9 14-10 18-1 21-0 T7-5 10-10 13-9 16-9 19-5
Hem-Fir &2 7-5 11-1 14-0 72 19-11 7-0 10-3 13-0 15-10 18-5
- Hem-Fir #3 5-10 B-6 10-9 13-2 15-3 5-5 T-10 10-0 12-2 14-1
Southern Pine 55 24 13-1 17-2 21-11 MNote b B-4 13-1 17-2 21-5 25-3
Southern Pine - | -0 12-3 15-6 18-2 21-7 T7-7 11-4 14-5 16-10 20-0
Southern Pine #2 70 10-6 13-4 15-10 18-8 6-6 .o 12-4 14-8 7-3
Southern Pine #3 5-5 B-0 10-1 12-3 14-6 5-0 T-5 0-4 11-4 13-5
Spruce-Fine-Fir 55 T-10 12-3 16-2 20-8 24-1 T7-10 12-3 15-9 19-3 22-4
Spruce-Pine-Fir #1 7-B 11-3 14-3 17-5 -2 7-1 10-5 13-2 16-1 18-B
Spruce-Pine-Fir #2 7-B 11-3 14-3 17-5 20-2 7-1 10-5 13-2 16-1 18-8
Spruce-Fine-Fir #3 5-10 B-6 10-9 13-2 15-3 5-5 T-10 10-0 12-2 14-1
Douglas Fir-Larch 55 7-B 12-1 15-10 19-5 226 7-B 11-7 14-8 17-11 20-10
Douglas Fir-Larch #1 7-1 10-5 13-2 16-1 18-8 6-7 O-8 12-2 14-11 17-3
Douglas Fir-Larch &2 Hb-8 9-9 12-4 15-1 17-6 6-2 O 11-5 13-11 16-2
Douglas Fir-Larch #3 50 T7-4 o4 11-5 13-2 4-8 6-10 E-E 10-6 12-3
Hem-Fir S5 7=3 11-5 15-0 19-1 22-1 T7-3 11-5 14-5 17-8 20-5
Hem-Fir &1 6-11 10-2 12-10 15-8 18-2 6-5 Q-5 11-11 14-6 16-10
Hem-Fir #2 &7 Q.7 12-2 14-10 17-3 6-1 B-11 11-3 13-9 15-11
Hem-Fir #3 5-0 T-4 .4 11-5 13-2 4-58 6-10 2-2 10-6 12-3
16 Southern Pine 55 T-6 11-10 15-7 19-11 23-7 T-6 11-10 15-7 18-6 21-10
Southern Pine #1 7-1 10-7 13-5 159 18-8 6-7 o-10 12-5 14-7 17-
Southern Pine #2 6-1 Q-2 11-7 13-9 16-2 5-8 8-5 10-9 12-9 15-0
Southern Pine &3 4-8 6-11 B-0 10-7 12-6 4-4 6-5 B-1 9-10 11-7
Spruce-Pine-Fir 55 7-1 11-2 14-B 18-0 20-11 7-1 10-9 13-8 15-11 19-4
Spruce-Pine-Fir #1 H-8 Q-9 12-4 15-1 17-6 6-2 Q-0 11-5 13-11 16-2
Spruce-Pine-Fir &2 Hb-8 9-9 12-4 15-1 17-6 6-2 O 11-5 13-11 16-2
Spruce-Pine-Fir #3 50 T7-4 o4 11-5 13-2 4-8 6-10 E-E 10-6 12-3

(continued)
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TABLE 2308.7.2(4)—continued
RAFTER SPANS FOR COMMON LUMBER SPECIES
(Ground snow load = 50 psf, ceiling not attached to rafters, L/A = 180)

DEAD LOAD = 10 psf DEAD LOAD = 20 psf
ER;;CTIIE'RG SPECIES AND GRADE 2x4 | 2x6 | 2x8 | 2x10 | 2x12 2x4a | 2x6 | 2x8 [ 2x10 [ 2x12
(inches) Maximum rafter spans®

(fr-in) | (F-ing) | (fe-im) | (Fe o) | pfe - i | (Rt - i) [ R - imc) | (e - ing) | ogfe - ind) | (R - im)
Douglas Fir-Larch S5 T-3 11-4 14-6 17-8 206 7-3 10-7 13-5 16-5 19-0
Douglas Fir-Larch #1 6-6 0-6 12-0 14-8 17-1 G-0 E-10 11-2 13-7 15-9
Douglas Fir-Larch #2 B-1 B-11 11-3 13-9 15-11 5-7 B-3 10-5 12-9 14-9
Douglas Fir-Larch #3 4-7 G-9 B-6 10-5 12-1 4-3 6-3 7-11 0-7 11-2
Hem-Fir 55 6-10 10-9 14-2 17-5 20-2 6-10 10-5 13-2 16-1 18-8
Hem-Fir #1 o4 G-3 11-9 14-4 16-7 5-10 B-7 10-10 13-3 15-5
Hem-Fir B2 6-0 -0 11-1 13-7 159 5-7 B-1 10-3 12-7 14-7
192 Hem-Fir #3 4-7 G-9 B-6 10-5 12-1 4-3 6-3 7-11 0-7 11-2
Southern Pine 55 7-1 11-2 14-8 18-3 21-7 7-1 11-2 14-2 16-11 20-0
Southern Pine #1 6-6 O-8 12-3 14-4 17-1 60 O-0 114 13-4 15-9
Southern Pine #2 5-7 B4 10-7 12-6 149 5-2 7-9 Q-G 11-7 13-8
Southern Pine #3 4.3 b4 R-D 9.8 11-5 4-0 5-10 74 B-11 10-7
Spruce-Pine-Fir S5 6-8 10-6 13-5 16-5 18-1 H-B 9-10 12-5 15-3 17-8
Spruce-Pine-Fir #1 6-1 B-11 11-3 13-9 15-11 5-7 B-3 10-5 12-9 14-9
Spruce-Pine-Fir #2 [ | B-11 11-3 13-9 15-11 5-7 B-3 10-5 12-9 14-9
Spruce-Pine-Fir #3 4-7 G-9 B-6 10-5 12-1 4-3 6-3 7-11 0-7 11-2
Douglas Fir-Larch 55 6-8 10-3 13-0 15-10 18-4 6-6 O-6 12-0 14-8 17-0
Dwouglas Fir-Larch #1 5-10 B-f 10-9 13-2 15-3 5-5 T-10 10-0 12-2 14-1
Douglas Fir-Larch B2 5-5 T-11 10-1 12-4 14-3 5-0 T-4 04 11-5 13-2
Douglas Fir-Larch #3 4-1 -0 T7-7 G4 109 3-10 5-7 7-1 B-7 10-0
Hem-Fir 55 64 G-11 12-9 15-7 18-0 6-4 Q-4 11-9 14-5 16-8
Hem-Fir #1 5-8 -3 10-6 12-10 14-10 5-3 7-B 9-9 11-10 13-9
Hem-Fir #2 5-4 T-10 9-11 12-1 14-1 4-11 T-3 -2 11-3 13-0
24 Hem-Fir #3 4-1 G-0 T7-7 o4 10-9 3-10 5-7 7-1 B-7 10-0
Southern Pine S5 6-7 10-4 13-8 16-4 19-3 6-T 10-0 12-8 15-2 17-10
Southern Pine #1 5-10 B-8 11-0 12-10 15-3 5-5 B-0 10-2 11-11 14-1
Southern Pine #2 5-0 T-5 Q-5 11-3 13-2 4.7 6-11 B-0 10-5 12-3
Southern Pine #3 i-10 5-B 7-1 B-B 10-3 3-6 5-3 6-T B-0 9-6
Spruce-Pine-Fir 55 6-2 0-6 12-0 14-8 17-1 G- B-10 11-2 13-7 15-9
Spruce-Pine-Fir #1 5-5 T-11 10-1 12-4 14-3 5-0 T-4 9-4 11-5 13-2
Spruce-Pine-Fir B2 5-5 7-11 10-1 12-4 14-3 5-0 74 94 11-5 13-2
Spruce-Pine-Fir #3 4-1 -0 T7-7 G4 109 3-10 5-7 7-1 B-7 10-0

f lumber in lengths greater than 20 feet.
, oot = 304.8 mm, 1 pound per square foot = 0.0479 kPa.
er spans assume that ceiling joists are located at the bottom of the attic space or that some other method of
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TABLE 2308.7.2(5)
RAFTER SPANS FOR COMMON LUMBER SPECIES
(Ground snow load = 30 psf, ceiling attached to rafters, L/A = 240)

DEAD LOAD = 10 psf DEAD LOAD = 20 psf

it SPECIES AND GRADE 2=4 | 2=6 | 2=8 | 2=10 | 2x12 | 2x4 [ 2=6 | 2=8 | 2=10 | 2=12

(inches) Maximum rafter spans®

(Fe-in) | (ft-in) | (Fe-in) | (FE-in) | (FL-in) | (ft-in) | (ft-in) | (Ft-in) | (ft-in.) | (F-in.)

Douglas Fir-Larch 55 9-1 14-4 18-10 24-1 MNote b 9-1 14-4 12-10 24-1 MNote b
Douglas Fir-Larch #1 B9 13-9 18-2 229 MNote b B9 13-2 16-8 20-4 23-7
Douglas Fir-Larch #2 -7 13-6 17-5 21-4 24-8 B-5 12-4 15-7 19-1 22-1
Douglas Fir-Larch #3 7- 10-5 13-2 lo-1 18-8 -4 94 11-9 14-5 16-8
Hem-Fir 55 -7 13-6 17-10 129 MNote b -7 13-6 17-10 229 MNote b
Hem-Fir #1 H-5 13-3 17-5 2.2 259 B-5 12-10 16-3 19-10 23-0
Hem-Fir #2 B0 12-7 16-7 21-0 24-4 -0 12-2 15-4 18-9 21-9

i3 Hem-Fir #3 7- 10-5 13-2 16-1 18-8 -4 94 11-9 14-5 16-8
Southern Pine 55 B-11 14-1 18-6 23-8 MNote b B-11 14-1 18-6 23-8 Note b
Southern Pine #1 -7 13-6 17-10 22-3 MNote b -7 13-5 17-0 19-11 23-7
Southern Pine #2 B5-3 12-11 16-4 19-5 22-10 7- 11-7 14-8 17-4 20-5
Southern Pine #3 6-7 Q-0 12-4 15-0 172 511 59 11-0 13-5 15-10
Spruce-Pine-Fir 55 B-5 13-3 17-5 22-3 MNote b B-5 13-3 7-5 22-3 MNote b
Spruce-Pine-Fir #1 B-3 12-11 17-0 21-4 24.8 B-3 12-4 15-7 19-1 22-1
Spruce-Pine-Fir #2 B-3 12-11 17-00 21-4 24-8 B-3 12-4 15-T 19-1 22-1
Spruce-Pine-Fir #3 7- 10-5 13-2 16-1 18-8 f-4 94 11-9 14-5 16-8
Dwouglas Fir-Larch 55 H2-3 13-0 17-2 21-100 | MNote b B-3 13-0 17-2 21-3 24-8
Douglas Fir-Larch #1 -0 12-6 16-2 19-9 22-10 T-10 11-5 14-5 -8B 20-5
Douglas Fir-Larch #2 T-10 11-11 15-1 18-5 21-5 7- 10-8 13-6 16-6 19-2
Douglas Fir-Larch H3 -2 9-0 11-5 13-11 16-2 5-fn B-1 10-3 12-6 14-6
Hem-Fir 55 T-10 12-3 16-2 20-8 251 T-10 12-3 16-2 20-8 242
Hem-Fir #1 7- 12-0 15-9 19-3 22-3 7-7 11-1 14-1 17-2 19-11
Hem-Fir #2 7-3 11-5 14-11 18-2 21-1 7-2 106 13-4 16-3 12-10

16 Hem-Fir H3 -2 -0 11-5 13-11 16-2 5-t B-1 10-3 12-6 14-6
Southern Pine 55 2-1 129 16-10 21-6 MNote b 2-1 12-9 16-10 21-6 25-11
Southern Pine #1 T-10 12-3 16-2 19-3 22-10 T-10 11-7 14-9 17-3 20-5
Southern Pine #2 7= 11-2 14-2 16-10 19-10 62 10-0 12-8 15-1 7-9
Southern Pine #3 5-9 B-t 10-8 13-0 15-4 5-2 7-7 97 11-7 13-9
Spruce-Pine-Fir 55 T-B 12-0 15-10 20-2 24.7 T-8 12-0 15-10 19-9 22-10
Spruce-Pine-Fir #1 7- 11-% 15-1 18-5 21-5 T- 10-8 13-6 l16-6 19-2
Spruce-Pine-Fir #2 7- 11-9 15-1 18-5 21-5 T- 10-8 13-6 16-6 19-2
Spruce-Pine-Fir #3 -2 -0 11-5 13-11 16-2 5-6 2-1 10-3 12-6 14-6

(continued)




TABLE 2308.7.2(5)—continued
RAFTER SPANS FOR COMMON LUMBER SPECIES
(Ground snow load = 30 psf, ceiling attached to rafters, L/A = 240)

DEAD LOAD = 10 psf DEAD LOAD = 20 psf
sﬂ;ElﬁE SPECIES AND GRADE 2=4 | Z2x6 | 2B | 2 =10 | 2= 12 2% 4 | 2x6 | 2x8 | 2= 10 | 2= 12
(inches) Maccimum rafter spans®
(fr-im) | (f - | (ft -incy | (Rto- i) | g - ing) [ opfe - ind | QR - im) | QR - imd) | - imd) | (Fe - ing) ’
Douglas Fir-Larch 55 T-9 12-3 16-1 20-7 25-0 T-9 12-3 15-10 19-5 22-6
Douglas Fir-Larch #1 T-6 11-8 14-9 1R-D 20-11 7-1 10-5 13-2 l6-1 18-R
Douglas Fir-Larch #2 7-4 10-11 13-9 16-10 19-6 6-8 9-9 12-4 15-1 17-6
Douglas Fir-Larch %3 5-7 B-3 10-5 12-9 14-9 5-0 T-4 9-4 11-5 13-2
Hem-Fir 55 7-4 11-7 15-3 19-5 23.7 7-4 11-7 15-3 19-1 22-1
Hem-Fir #1 T7-2 11-4 14-4 17-7 20-4 6-11 10-2 12-10 15-% 18-2
Hem-Fir #2 6-10 10-9 13-7 16-7 19-3 6-7 9.7 12-2 14-10 17-3
19,2 Hem-Fir #3 5-7 B-3 10-5 12-9 14-9 5-0 T-4 Q-4 11-5 13-2
Southern Pine 55 T-8 12-0 15-10 20-2 24-7 T-8 12-0 15-10 20-0 23-7
Southern Pine #1 7-4 11-7 15-1 17-7 20-11 7-1 10-7 13-5 15-9 18-R
Southermn Pine #2 6-10 10-2 12-11 15-4 18-1 6-1 Q-2 11-7 13-9 16-2
Southern Pine #3 5-3 79 9-9 11-10 14-0 4-8 6-11 B-9 10-7 12-6
Spruce-Pine-Fir 55 7-2 11-4 14-11 19-0 23-1 7-2 11-4 14-9 18-0 20-11
Spruce-Pine-Fir #1 T7-0 1011 13-9 16-10 19-6 6-8 9-9 12-4 15-1 17-6
Spruce-Pine-Fir #2 T7-0 10-11 13-9 16-10 19-6 6-8 9.9 12-4 15-1 17-6
Spruce-Pine-Fir #3 5-7 B-3 10-5 12-9 14-9 5-0 T-4 Q-4 11-5 13-2
Douglas Fir-Larch S5 T-3 11-4 15-0 19-1 22-6 7-3 11-3 14-2 17-4 20-1
Douglas Fir-Larch #1 7-0 10-5 13-2 16-1 18-8 6-4 9-4 11-9 14-5 16-8
Douglas Fir-Larch #2 6-8 9-9 12-4 15-1 17-6 5-11 B-8 11-0 13-6 15-7
Douglas Fir-Larch #3 5-0 T4 0-4 11-5 13-2 4-6 6-7 B-4 10-2 11-10
Hem-Fir 55 6-10 10-9 14-2 18-D 21-11 6-10 10-9 13-11 17-0 19-9
Hem-Fir #1 6-8 10-2 12-10 15-8 18-2 6-2 a-1 11-6 14-0 16-3
Hem-Fir #2 6-4 9.7 12-2 14-10 17-3 5-10 B-7 10-10 13-3 15-5
24 Hem-Fir #3 5-0 T4 a4 11-5 13-2 4-6 6-7 B-4 10-2 11-10
Southern Pine S5 7-1 11-2 14-8 18-9 22-10 7-1 11-2 14-8 17-11 21-2
Southern Pine #1 6-10 10-7 13-5 15-9 18-8 6-4 9-6 12-0 14-1 16-8
Southermn Pine #2 6-1 o2 11-7 13-9 16-2 5-5 B-2 10-4 12-3 14-6
Southern Pine #3 4-B 6-11 B-9 10-7 12-6 4.2 6-2 7-10 9-6 11-2
Spruce-Pine-Fir S5 6-8 10-6 13-10 17-8 20-11 6-8 10-5 13-2 la-1 18-8
Spruce-Pine-Fir #1 6-6 9.9 12-4 15-1 17-6 5-11 B-B 11-0 13-6 15-7
Spruce-Pine-Fir #2 6-6 9.9 12-4 15-1 17-6 5-11 B-B 11-0 13-6 15-7
Spruce-Pine-Fir #3 5-0 T4 9.4 11-5 13-2 46 6-7 B-4 10-2 11-10

f lumber in lengths greater than 20 feet.
, T¥%oot = 304.8 mm, 1 pound per square foot = 0.0479 kPa.
rafter spans assume that ceiling joists are located at the bottom of the attic space or that some other method of

PCated higher in the attic space, the rafter spans shall be multiplied by the adjustment factors in Table 2308.7.2(7).
n exceeds 26 feet in length.
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TABLE 2308.7.2(6)

RAFTER SPANS FOR COMMON LUMBER SPECIES

(Ground snow load = 50 psf, ceiling attached to rafters, L/A = 240)

DEAD LOAD = 10 psf DEAD LOAD = 20 psf
:ﬁgﬁ% SPECIES AND GRADE 2x4 [ 2x6 | 2=8 | 2=10 | z=12 2x4 [ 2=6 | 2=8 [ 2=10 | 2=12
{inches) Maximum rafter spans®
i) | (Rt -in) | of - imd | oo -ing) g -in) | gfe - ing | R i) | pf - ing |- g | R - ind)
Douglas Fir-Larch 58 T7-B 12-1 15-11 20-3 24-R 7-8 12-1 15-11 20-3 24-0
Douglas Fir-Larch #1 T-5 11-7 15-3 18-7 21-7 T7-5 11-2 14-1 17-3 20-0
Douglas Fir-Larch H#2 T7-3 11-3 14-3 17-5 20-2 7-1 10-5 13-2 16-1 18-8
Douglas Fir-Larch #3 5-10 B-6 10-9 13-2 15-3 5-5 7-10 100y 12-2 14-1
Hem-Fir 55 7= 11-5 15-0 192 234 7-3 11-5 15-0 19.2 234
Hem-Fir #1 7-1 11-2 14-8 18-1 21-0 7-1 10-10 13-9 16-9 19-5
Hem-Fir 22 6-9 10-8 14-0 17-2 19-11 6-9 10-3 13- 15-10 18-5
- Hem-Fir #3 5-10 B-6 10-9 13-2 15-3 5-5 7-10 1000 2-2 14-1
Southern Pine 55 T-6 11-10 15-7 19-11 24-3 T-6 11-10 157 19-11 24-3
Southern Pine #1 7-3 11-5 15-0 18-2 21-7 7-3 11-4 14-5 16-10 20-0
Southern Pine #2 B-11 10-6 13-4 15-10 18-8 6-6 99 12-4 14-8 17-3
Southern Pine #3 5-5 B-0 10-1 12-3 14-6 5-0 T7-5 o4 11-4 13-5
Spruce-Pine-Fir 55 7-1 11-2 14-8 18-9 2Z-10 7-1 11-2 14-8 18-9 22-4
Spruce-Pine-Fir #1 6-11 10-11 14-3 17-5 20-2 6-11 10-5 13-2 16-1 18-8
Spruce-Pine-Fir #2 6-11 10-11 14-3 17-5 Z0-2 6-11 10-5 13-2 16-1 18-8
Spruce-Pine-Fir #3 5-10 B-6 10-9 13-2 15-3 5-5 7-10 10-0 12-2 14-1
Douglas Fir-Larch 55 T7-0 11-0 14-5 18-5 22-5 7-0 11-0 14-5 17-11 20-10
Douglas Fir-Larch #1 6-9 10-5 13-2 1&-1 18-R 6-7 O-8 12-2 14-11 17-3
Douglas Fir-Larch #2 6-7 G-9 12-4 15-1 17-6 6-2 G 11-5 13-11 16-2
Douglas Fir-Larch #3 5-0 74 0.4 11-5 13-2 4.8 6-10 %-5 10-6 12-3
Hem-Fir 55 6-7 10-4 13-8 17-5 21-2 6-7 10-4 13-8 17-5 2i0-5
Hem-Fir #1 6-5 10-2 12-10 15-8 18-2 6-5 o-5 11-11 14-6 16-10
Hem-Fir #2 6-2 9.7 12-2 14-10 17-3 6-1 B-11 11-3 13-9 15-11
Hem-Fir #3 5-0 T4 G-4 11-5 13-2 4-8 6-10 -8 10-6 12-3
16 Southern Pine 55 6-10 10-9 14-2 18-1 22-0 6-10 10-9 14-2 18-1 21-10
Southern Pine #1 6-7 10-4 13-5 15-9 18-8 6-7 Q-10 12-5 14-7 17-3
Southern Pine #2 6-1 o2 11-7 13-9 16-2 5-8 B-5 10-9 129 15-0
Southern Pine #3 4-K 611 B-9 10-7 12-6 4-4 6-5 B-1 G-10 11-7
Spruce-Pine-Fir 55 6-5 10-2 13-4 17-0 20-9 6-5 10-2 13-4 16-8 19-4
Spruce-Pine-Fir #1 6-4 G-9 12-4 15-1 17-6 6-2 G 11-5 13-11 l6-2
Spruce-Pine-Fir #2 6-4 0.9 12-4 15-1 17-6 6-2 -0 11-5 13-11 16-2
Spruce-Pine-Fir #3 5-0 T4 9-4 11-5 13-2 4-8 6-10 B-8 10-6 12-3
(continued)
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TABLE 2308.7.2(6)—continued
RAFTER SPANS FOR COMMON LUMBER SPECIES
(Ground snow load = 50 psf, ceiling attached to rafters, L/A = 240)

RAFTER DEAD LOAD = 10 psf DEAD LOAD = 20 psf
= = = = = = = = = =
El[r:.‘:ﬂ':? SPECIES AND GRADE 2=4 | 2=6 | 2=8 | 2=10 Ln:h:immia;ni 2=6 | 2=8 | 2=10 | 2=12
fft - in) [ (f - in) | (- in) [ (ft-in) [ (ft-in | (f-in) [ (f-in) [ (f-in) [ (ft-in] | (fe - in]
Douglas Fir-Larch 58 67 lo-4 13-7 17-4 20-6 6-7 lo-4 13-5 16-5 19-0
Douglas Fir-Larch #1 64 9-6 12-0 14-8 17-1 6-0 E-10 11-2 13-7 15-9
Dwouglas Fir-Larch #2 61 B-11 11-3 13-9 15-11 5-7 8-3 10-5 12-9 14-9
Dwouglas Fir-Larch #3 47 6-9 B-6 10-5 12-1 4-3 6-3 7-11 -7 11-2
Hem-Fir S5 6-2 99 12-10 16-5 19-11 6-2 9-9 12-10 16-1 18-8
Hem-Fir #1 6-1 9.3 11-9 14-4 16-7 5-10 B-T 10-10 13-3 15-5
Hem-Fir #2 5-9 29 11-1 13-7 15-9 5-7 B-1 10-3 12-7 14-7
19 Hem-Fir #3 47 6-9 B-6 10-5 12-1 4-3 6-3 7-11 97 11-2
- Southern Pine 55 6-5 10-2 13-4 17-0 20-9 6-5 10-2 13-4 16-11 20-0
Southern Pine #1 6-2 9-8 12-3 14-4 7-1 6-0 9-0 11-4 13-4 15-9
Southern Pine #2 5-7 2q 10-7 12-6 149 5-2 T8 9-9 11-7 13-8
Southern Pine #3 43 64 -0 9-8 11-5 4-0 5-10 7-4 E-11 10-7
Spruce-Pine-Fir S5 61 s 12-7 16-0 19-1 6-1 96 12-5 15-3 7-8
Spruce-Pine-Fir #1 5-11 B-11 11-3 13-9 15-11 5-7 B-3 10-5 12-9 14-9
Spruce-Pine-Fir #2 5-11 B-11 -3 13-9 15-11 5-7 8-3 10-5 12-9 149
Spruce-Pine-Fir #3 4.7 6-9 -6 10-5 12-1 4-3 -3 7-11 a-7 11-2
Dwouglas Fir-Larch S5 61 9.7 12-7 15-10 184 6-1 9-6 12-0 14-8 17-0
Dwouglas Fir-Larch #1 5-10 -6 10-9 13-2 15-3 5-5 7-10 10-0 12-2 14-1
Dwouglas Fir-Larch #2 5-5 7-11 10-1 12-4 14-3 5-0 T4 9-4 11-5 13-2
Dwouglas Fir-Larch #3 4-1 6-0 T-T 9-4 -9 3-10 5-7 7-1 B-7 10-0
Hem-Fir 58 5-9 9-1 11-11 15-2 18-0 5-9 9-1 11-9 14-5 15-11
Hem-Fir #1 5-8 -3 10-6 12-10 14-10 5-3 T-8 9-9 11-10 13-9
Hem-Fir #2 5-4 7-10 9-11 12-1 14-1 4-11 7-3 9-2 11-3 13-0
o Hem-Fir #3 4-1 6-0 -7 9-4 10-9 3-10 5-7 7-1 B-7 10-0
- Southern Pine 558 60 9.5 12-5 15-10 19-3 6-0 9.5 12-5 15-2 17-10
Southern Pine #1 5-9 -2 11-00 12-10 15-3 3-5 B0 10-2 11-11 14-1
Southemn Pine #2 5-0 7-5 9-5 11-3 13-2 47 6-11 B-9 10-5 12-3
Southern Pine #3 3-10 5-8 7-1 B-8 10-3 3-6 5-3 6-7 B-0 -6
Spruce-Pine-Fir 55 5-8 B-10 11-8 14-8 7-1 5-8 B-10 11-2 13-7 15-9
Spruce-Pine-Fir #1 5-5 7-11 1o-1 12-4 14-3 5-0 74 9-4 11-5 13-2
Spruce-Pine-Fir #2 5-5 7-11 10-1 12-4 14-3 5-0 T4 9-4 11-5 13-2
Spruce-Pine-Fir #3 4-1 G- 7-7 9-4 10-9 3-10 5-7 7-1 B-7 10-0
v

ngths greater than 20 feet.
m, 1 pound per square foot = 0.0479 kPa.
at ceiling joists are located at the bottom of the attic space or that some other method of

pot = 304"
ans assume th
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TABLE 2308.7.2(7)
RAFTER SPAN ADJUSTMENT FACTOR

HC/HRa RAFTER SPAN ADJUSTMENT FACTOR
1/3 0.67
1/4 0.76
1/5 0.83
1/6 0.90
1/7.5 or less 1.00

a. Hc = Height of ceiling joists or rafter ties measured vertically above the top of the rafter support walls;

H = Height of roof ridge measured vertically above the top of the rafter support walls.
R

2308.7.3 Ceiling joist and rafter framing.
Rafters shall be framed directly opposite each other at the ridge. T board not less than
1-inch (25 mm) nominal thickness at ridges and not less in depth tha e rafter. At valleys

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

2308.7.3.1 Ceiling joist and rafter connections

Ceiling joists and rafters shall be nailed to eac sembly shall be nailed to the top wall
plate in accordance with Tables 2304.10.2 agd . ists shall be continuous or securely
joined where they meet over interior partiti ened"o adjacent rafters in accordance with
Tables 2304.10.2 and 2308.7.3.1 to provide ter tie across the building where such joists

1
are parallel to the rafters. Ceiling joigh€ shall aring surface of not less than 1 /2 inches (38

mm) on the top plate at each e

, an equivalent rafter tie shall be installed in a manner
ilding, at a spacing of not more than 4 feet (1219 mm) on

center. The connecti ' ance with Tables 2308.7.3.1 and 2304.10.2, or connections
of equivalent capa '
of the rafter suppo i rmed by these rafters shall be supported by a girder conforming

Where ceiling joists are not

ember connection to braced wall lines shall be in accordance with Section 2308.6.7.2.

TABLE 2308.7.3.1 _
RAFTER TIE CONNECTIONS'

.

LIVE LOAD ONLY® GROUND SNOW LOAD (pounds per square foot)
TIE 30 pounds per square foot | 50 pounds per square foot
RAFTER
SLOPE S?ACING Roof span (feet)
(n8ics) 12 | 24 | 3 | 12 | 24 | 3 | 12 | 24 | 36
Required number of 16d common (37 "x 02.162 ") nails per connection®™ = ®*""
12 3 5 8 3 6 9 5 9 13
16 4 7 10 4 8 12 6 12 17
19.2 4 8 12 5 10 14 7 14 21
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3:12 24 5 10 15 6 12 18 9 17 26
32 7 13 20 8 16 24 12 23 34
48 10 20 29 12 24 35 17 34 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 6 11 16
412 24 4 8 11 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 6 3 6 8
16 3 4 6 3 5 7 4 7 11
512 19.2 3 5 7 3 9 5 9 13
24 3 6 9 4 7 11 6 11 16
32 4 8 12 5 10 14 7 14 21
48 6 12 18 7 14 21 11 21 31
12 3 3 4 3 3 4 3 4
16 3 3 5 3 4 5 3 5
712 19.2 3 4 5 3 4 6 3 6
24 3 5 7 3 5 8 4 8 11
32 3 6 9 4 7 10 5 10 15
48 5 9 13 5 10 15 8 15 22
12 3 3 3 3 3 3 3 3 5
16 3 3 4 3 3 4 3 4 6
9:12 19.2 3 3 4 3 4 5 3 5 7
24 3 4 5 3 4 6 3 6 9
32 3 5 7 3 6 8 4 8 12
48 4 7 10 4 8 12 6 12 17
12 3 3 3 3 3 3 3 3 4
16 3 3 3 3 3 3 3 3 5
19.2 3 3 3 3 3 4 3 4 6
12:12
24 3 3 4 3 3 5 3 5 7
32 3 4 5 3 4 6 3 6 9
48 3 5 8 3 6 9 5 9 13
K V9 "\ 4

2
For Sl: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 47.8 N/m .

a.

1
10d common (3" x 0.148") nails shall be permitted to be substituted for 16d common (3 / " x 0.162") nails where the required number
2

of nails is taken as 1.2 times the required number of 16d common nails, rounded up to the next full nail.

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

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

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

Connected members shall be of sufficient size to prevent splitting due to nailing.

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

Applies to roof live load of 20 psf or less.

Tabulated heel joint connection requirements assume that ceiling joists or rafter ties are located at the bottom of the attic space.
Where ceiling joists or rafter ties are located higher in the attic, heel joint connection requirements shall be increased by the
adjustment factors in Table 2308.7.3.1(1).

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

TABLE 2308.7.3.1(1)
HEEL JOINT CONNECTION ADJUSTMENT FACTORS

a,b
HC/HR HEEL JOINT CONNECTION ADJUSTMENT FACTOR
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1/3 1.5
1/4 1.33
1/5 1.25
1/6 1.2
1/10 or less 1.11

or rafter ties;
Hr = Height of roof ridge measured vertically from the top of the rafter support walls to the bottom of the roof ridge.

Hc = Height of ceiling joists or rafter ties measured vertically from the top of the rafter support walls to the bottom of the ceiﬁg joists
Where Hc/Hr exceeds 1/3, connections shall be designed in accordance with accepted engineering practice. )

2308.7.4 Notches and holes.
Notching at the ends of rafters or ceiling joists shall not exceed one-fourth the de
bottom of the rafter or ceiling joist shall not exceed one-sixth the depth and shall
middle one-third of the span, except that a notch not more than one-third rmijifed in the
top of the rafter or ceiling joist not further from the face of the support thagithe depth mber. Holes
bored in rafters or ceiling joists shall not be within 2 inches (51 mm) qf th and bofiom and their
diameter shall not exceed one-third the depth of the member.

2308.7.5 Wind uplift.
The roof construction shall have rafter and truss ties to the
transferred to the foundation using a continuous load p
comply with Tables 2304.10.2 and 2308.7.5.

| below. Re t uplift loads shall be
rafter or trus¥’to wall connection shall
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TABLE 2308.7.5
REQUIRED RATING OF APPROVED UPLIFT CONNECTORS (pounds)™ ™ %" 9"

NOMINAL DESIGN WIND ROOF SPAN (feet)
i
SPEED, V o 12 20 24 28 32 36 40
as
85 -72 -120 -145 -169 -193 -217 -241
90 -91 -151 -181 -212 -242 -272 -302
100 -131 -281 -262 -305 -349 -393 -436
110 -175 -292 -351 -409 -467 -526

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 1.61 km/hr, 1 pound = 0.454 Kg,
a. The uplift connection requirements are based on a 30-foot mean roof height located in
other mean roof heights, multiply the loads by the following adjustment coefficients:

Mean Roof Heig
EXPOSURE 15 20 25 30 35 55 60
B 1.00 1.00 1.00 1.00 1.05, 1.16 1.19 1.22
Cc 1.21 1.29 1.35 1.40 1.49 1.56 1.59 1.62
D 1.47 1.55 1.61 1.66 1.74 1.78 1.81 1.84 1.87

b. The uplift connection requirements are based on the framing be on center. Multiply by 0.67 for framing spaced
16 inches on center and multiply by 0.5 for framing spac i

c. The uplift connection requirements include an allowance ad load.

The uplift connection requirements do not account
adding the overhang loads found in the table. Th
loads given shall be multiplied by the overhang
The uplift connection requirements are based
loads for connections located a distance
are permitted to be reduced by multiplyi
For wall-to-wall and wall-to-foundation

s. The magnitude of the loads shall be increased by
on framing spaced 24 inches on center. The overhang
he roof uplift value in the table.
zones as defined in Figure 28.5-1 of ASCE 7. Connection
rizontal dimension of the building from the corner of the building
alue by 0.7 and multiplying the overhang load by 0.8.

of the uplift connector is permitted to be reduced by 100 pounds for

The rated capacity of appro € 3 g permitted to include up to a 60-percent increase for wind effects where allowed
by material specificati

% rafters Shall be doubled, or of lumber of equivalent cross section, where the span of
ds 4 feet (1219 mm). The ends of header rafters that are more than 6 feet (1829 mm) in
ported by framing anchors or rafter hangers unless bearing on a beam, partition or wall.
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2308.7.6.1 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 (1219 mm) shall be constructed with metal ties and blocking in
accordance with this section and Figure 2308.4.4.1(1). Metal ties shall be not less than 0.058 inch [1.47

1
mm (16 galvanized gage)] in thickness by 1 /2 inches (38 mm) in width and shall have a yield

less than 33,000 psi (227 Mpa). Blocking shall extend not less than the dimension of the opgénifig 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 thg
joist intersection.

2308.7.7 Purlins.
Purlins to support roof loads are permitted to be installed to reduce the span of ra
limits and shall be supported by struts to bearing walls. The maximum sp j

102 mm) purlins shall be 4 feet (1219 mm). The maximum span of the 2-i by 152
mm) purlin shall be 6 feet (1829 mm), but the purlin shall not be smaller t rted rafter. Struts
shall be not less than 2-inch by 4-inch (51 mm by 102 mm) memb gth of struts shall
not exceed 8 feet (2438 mm) and the slope of the struts shall be not ees (0.79 rad) from

the horizontal.

2308.7.8 Blocking.
Roof rafters and ceiling joists shall be supported later.
accordance with Section 2308.4.6 and connected t
2308.6.7.2.

2308.7.9 Engineered wood products.
Prefabricated wood I-joists, structural gl
notched or drilled except where permitt
such alterations are specifically consid
professional.

nd structural composite lumber shall not be
rer's recommendations or where the effects of
of the member by a registered design

2308.7.10 Roof sheathing
Roof sheathing shall be ig
Tables 2304.8(1) and

bles 2304.8(3) and 2304.8(5) for wood structural panels, and
nd shall comply with Section 2304.8.2.

2308.7.11 Joint
Joints in lumber :
which case car on not fewer than two supports.

nking.

2308.7.1
i esigned in accordance with the general provisions of this code.

Pla

sign, 2-inch (51 mm) tongue-and groove planking is permitted in accordance with

P. Joints in such planking are permitted to be randomly spaced, provided that the system is
ess than three continuous spans, planks are center matched and end matched or splined,
Pears on one support or more, and joints are separated by not less than 24 inches (610 mm) in
adjac@nt pieces.
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TABLE 2308.7.12
ALLOWABLE SPANS FOR 2-INCH TONGUE-AND-GROOVE DECKING

a LIVE LOAD BENDING STRESS (f)
SPAN (pounds per square | DEFLECTION LIMIT | (pounds per square | ELASTICITY
(feet) foot) inch) per squaie
Roofs
17240 170,000
20 1/360 160 256,000
4 30 ]ggg 210
17240
40 e 270
242,000
20 305,000
363,000
4.5 30 405,000
484,000
40 725,000
332,000
20 500,000
495 000
50 30 742,000
660,000
40 1,000,000
442,000
20 660,000
55 30 400 ggg'ggg
884,000
500 1,330,000
575,000
360 862,000
17240 862,000
6.0 1/360 480 1,295.000
17240 1,150,000
1/360 600 1,730,000

(continued)
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TABLE 2308.7.12—continued
ALLOWABLE SPANS FOR 2-INCH TONGUE-AND-GROOVE DECKING

a. Spans are based o
load on a 12-inch

ign of elements.
g of engineered elements or systems and conventionally specified elements or systems shall be
permitted subject to the limits of Sections 2308.8.1 and 2308.8.2.

ation, see Section 1202.2.1.

a LIVE LOAD BENDING STRESS (f) MODULUS OF
SPAN (pounds per square DEFII_'IIIEW?.IION (pounds per square ELASTICITY (E
(feet) foot) inch) per squar
Roofs
11240 595.0
20 1/360 420 892,008
11240
6.5 30 v 560
1/240
40 e 700
1/240
20 e 490
11240 870,000
7.0 30 1/360 650 2,000,000
11240 1,820,000
40 1/360 810 2,725,000
11240 1,125,000
20 1/360 560 1.685.000
11240 1,685,000
7.5 30 1/360 50 2530000
10 11240 2,250,000
1/360 3.380.000
20 11240 1,360,000
50 1/360 2,040,000
: 2,040,000
30 850 3,060,000
4 840 1,000,000
45 950 1,300,000
5.0 1,060 1,600.000

2308.8.1 Elements exceeding limitations of conventional construction.
Where a building of otherwise conventional construction contains structural elements exceeding the limits

10 pounds per square foot dead load and provisions for a 300-pound concentrated
layup is permitted in accordance with the provisions of Section 2308.7.12. Lumber
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of Section 2308.2, these elements and the supporting load path shall be designed in accordance with
accepted engineering practice and the provisions of this code.

2308.8.2 Structural elements or systems not described herein.
Where a building of otherwise conventional construction contains structural elements or systems
described in Section 2308, these elements or systems shall be designed in accordance with acg€p
engineering practice and the provisions of this code. The extent of such design need only dem@nsfat
compliance of the nonconventional elements with other applicable provisions of this code and ¢
compatible with the performance of the conventionally framed system.

SECTION 2309
WOOD FRAME CONSTRUCTION MANUAL

2309.1 Wood Frame Construction Manual.
Structural design in accordance with the AWC WFCM shall be permitted for Q@liidings a Risk
Category | or |l subject to the limitations of Section 1.1.3 of the AWC WEEM e loadgassumptions
contained therein. Structural elements beyond these limitations shall b ' ccaldance with accepted
engineering practice.
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