Chapter 23 - Wood

2001 CBC PROPOSED ADOPTION OSHPD DSA-SS Comments
213
Adopt entire chapter without X
amendments
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CBC 2001 DIVISION | - GENERAL DESIGN REQUIREMENTS
2004 CBC-SECHON-2302A—DPEFINIHONS: Repeal all amendments in this section.
2001-CBC-SECHON-2303A—STANDBARDS-OF- QUALITY: Repeal all amendments in this section.

2001 CBC-SECHON-2304A—MINIMUM-QUALITY: Repeal all amendments in this section.

S: Repeal all amendments

in this section.

CBC 2001 DIVISION Il - GENERAL REQUIREMENTS

CBC 2001 SECTION 2306A — DECAY AND TERMITE PROTECTION: Repeal all amendments in following
subsections.

2306A:5,2306A-6,2306AF2306A-11 and 2306A-12-

: Repeal all amendments

n this section.

2001-CBC-SECTION-2308A—WALL FRAMING: Repeal all amendments in this section.
2001 CBC-SECTION-2310A—EXTERIORWALL-COVERING: Repeal all amendments in this section.
2004 CBC-SECHON23MA—INTERIOR-PANELING: Repeal all amendments in this section.

2001 CBC-SECHON-2312A—SHEATHING: Repeal all amendments in this section.

: Repeal all amendments in this

section.

CBC 2001 CHAPTER 23A - TABLES: Repeal all amendments in following tables.
Tables-23A-H-B-1-23A-H-E-1-23A-H-E-2- 23A-H-F-2; 23A-H-G- 23A-H-H-23A-H--1-23A-H--2 and-23A-H-J-
CBC 2001 DIVISION IIl — DESIGN SPECIFICATIONS FOR ALLOWABLE DESIGN OF WOOD BUILDINGS
CBC2001-SECTON-2316A—DESIGN-SPECIFICATIONS: Repeal all amendments in this section.

RS: Repeal all amendments in this

: Repeal all amendments in this

section.

CBC 2001 DIVISION IV — CONVENTIONAL LIGHT-FRAME CONSTRUCTION

CBC 2001 SECTION 2320A — DESIGN SPECIFICATIONS: Repeal all amendments in following
subsections.

2320A-12320A-2,2320A-3:-2320A-4,-2320A-4,-2320A-5 including all subsections, 2320A-8:1,-2320A-8-3;
2320A8.5:2320A-8-7,-2320A-9 including all subsections and 2320A-11-including all subsections.

CBC 2001 CHAPTER 23A - TABLES: Repeal all amendments in following tables.

Fables 23A-NM-A-23A-N-B and 23A-N-3-1 through 23A-P\-2.

RUSS: Repeal

all amendments in thls division.
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GBC 2001 DMSION VA —PLYWOOD - STRESSED-SKIN-PANELS: Repeal all amendments in this division.
EBCG2001 DMISION-H and VH: Repeal all amendments in these divisions.

CBC2001-DPSION-BX: Repeal all amendments in these divisions.

Notation [For DSA-SS]:

Authority: Education Code Sections 17310, 81142; Health & Safety Code Section 16022

Reference(s): Education Code Sections 17280 - 17317, and 811130 - 81149; Health & Safety Code
Sections 16000 — 16023

Notation [For OSHPD]:
Authority: Health and Safety Code Section 129850
Reference: Health and Safety Code Sections 1275, 129850 and 129790

EXPRESS TERMS

SECTION 2301 - GENERAL

2301.1 Scope. The provisions of this chapter shall govern the materials, design, construction and quality of wood
members and their fasteners.

2301.1.1 [For DSA-SS and OSHPD 1,2 & 4] Application. The scope of application of Chapter 23 is as
follows:

1. Applications listed in Section 109.2, requlated by the Division of the State Architect-Structural
Safety (DSA-SS). These applications include public elementary and secondary schools,
community colleges and state-owned or state-leased essential services buildings.

2. Applications listed in Section 110, requlated by the Office of Statewide Health Planning and
Development (OSHPD). These applications include hospitals, skilled nursing facilities,
intermediate care facilities and correctional treatment centers.

Exception: For applications listed in Section 110.3 (Licensed Clinics), the provisions of this
chapter without OSHPD amendments identified per 2301.1.2 shall apply.

2301.1.2 [For DSA-SS and OSHPD 1,2 & 4] Identification of amendments. Division of the State
Architect-Structural Safety and Office of Statewide Health Planning and Development amendments
appear in this chapter preceded with the appropriate acronym, as follows:

1. Division of the State Architect - Structural Safety:

[DSA-SS] - For applications listed in Section 109.2

2. Office of Statewide Health Planning and Development:

[OSHPD 1] - For applications listed in Section 110.1

[OSHPD 2] - For applications listed in Section 110.2

[OSHPD 4] - For applications listed in Section 110.4

2301.1.3 [For DSA-SS and OSHPD 1, 2 & 4] Reference to other chapters. Where reference within
this chapter is made to sections in Chapters 16, 17, 18, 19, 21, 22, and 34, the provisions in Chapters
16A, 17A, 18A, 19A, 21A, 22A, and 34A respectively shall apply instead.

Exception: For DSA-SS the requirements of Chapter 34 shall apply instead of Chapter 34A.

2301.2 General design requirements. The design of structural elements or systems, constructed partially or wholly of
wood or wood-based products, shall be in accordance with one of the following methods:

1. Allowable stress design in accordance with Sections 2304, 2305 and 2306.
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2. Load and resistance factor design in accordance with Sections 2304, 2305 and 2307.

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

Notation [For DSA-SSI:

Authority: Education Code Sections 17310, 81142; Health & Safety Code Section 16022
Reference(s): Education Code Sections 17280 - 17317, and 811130 - 81149; Health & Safety Code
Sections 16000 — 16023

Notation [For OSHPD]:
Authority: Health and Safety Code Section 129850
Reference: Health and Safety Code Sections 1275, 129850 and 129790

SECTION 2302 - DEFINITIONS

2302.1 Definitions. The following words and terms shall, for the purposes of this chapter, have the meanings shown
herein.

éiECTION 2303 - MINIMUM STANDARDS AND QUALITY

2303.1 General.
2303.1.1 Sawn lumber.
2303.1.2 Prefabricated wood I-joists.

2303.1.3 Structural glued-laminated timber. Glued-laminated timbers shall be manufactured and identified as
required in AITC A190.1 and ASTM D 3737.

2303.1.3.1 (Relocated from 2316A.2 Item # 29, CBC 2001) [For DSA-SS and OSHPD 1, 2 and 4]
Additional requirements. The construction documents shall indicate the following:

1. Dry or wet service conditions (NDS 5.1.4.1)

2. Laminating combinations and stress requirements (NDS 5.1.4.1)

3. Species group (refer to Section 2304.11.3, Tables 2306.3.1 and 2306.3.2 footnote a., and
AF&PA SDPWS Tables 4.2A and 4.2B, footnote 2).

4. Preservative material and retention, when preservative treatment is required (refer to
Section 2304 .11.3 and NDS Section 5.3.11).

5. Provisions for protection during shipping and field handling, such as sealing and wrapping in
accordance with AITC 111.

When mechanical reinforcement such as radial tension reinforcement is required, such
reinforcement shall comply with AITC 404 and shall be detailed accordingly in the construction
documents. Construction documents shall specify that the moisture content of laminations at the
time of manufacture shall not exceed 12% for dry conditions of use.

The design of fasteners and connections shall comply with AITC 117, Section |, item 6
(Connection Design), and NDS Appendix E.

Refer to Section 1704A.6.2 for special inspection requirements during fabrication of structural
glued laminated timbers.

Exception: [For OSHPD 2] Special inspection shall be per Chapter 17 instead of 17A.

Notation [For DSA-SSI:
Authority: Education Code Sections 17310, 81142; Health & Safety Code Section 16022
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Reference(s): Education Code Sections 17280 - 17317, and 811130 - 81149; Health & Safety Code
Sections 16000 — 16023

Notation [For OSHPD]:
Authority: Health and Safety Code Section 129850
Reference: Health and Safety Code Sections 1275, 129850 and 129790

2303.1.4 Wood structural panels.

2303.1.5 Fiberboard.

2303.1.6 Hardboard.

2303.1.7 Particleboard.

2303.1.8 Preservative-treated wood.

2303.1.9 Structural composite lumber.

2303.1.10 Structural log members.

2303.1.11 Round timber poles and piles.
2303.2 Fire-retardant-treated wood.

2303.3 Hardwood and plywood.

2303.4 Trusses.

2303.4.1 Design. Wood trusses shall be designed in accordance with the provisions of this code and accepted
engineering practice. Members are permitted to be joined by nails, glue, bolts, timber connectors, metal connector
plates or other approved framing devices.

2303.4.1.1 Truss designer. The individual or organization responsible for the design of trusses.

2303.4.1.2 Truss design drawings. The written, graphic and pictorial depiction of each individual truss shall
be provided to the building official and approved prior to installation. Truss design drawings shall also be
provided with the shipment of trusses delivered to the job site. Truss design drawings shall include, at a
minimum, the information specified below:

1. Slope or depth, span and spacing;
. Location of joints;

. Required bearing widths;

. Top chord live load (including snow loads);

2
3
4. Design loads as applicable;
5
6. Top chord dead load,;

7

. Bottom chord live load;
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8. Bottom chord dead load;

9. Concentrated loads and their points of application as applicable;

10. Controlling wind and earthquake loads as applicable;

11. Adjustments to lumber and metal connector plate design value for conditions of use;
12. Each reaction force and direction;

13. Metal connector plate type, size, thickness or gage, and the dimensioned location of each metal
connector plate except where symmetrically located relative to the joint interface;

14. Lumber size, species and grade for each member;
15. Connection requirements for:

15.1. Truss to truss;

15.2. Truss ply to ply; and

15.3. Field splices.

16. Calculated deflection ratio and maximum vertical and horizontal deflection for live and total load as
applicable;

17. Maximum axial tensile and compression forces in the truss members; and

18. Required permanent individual truss member bracing and method per Section 2303.4.1.5, unless a
specific truss member permanent bracing plan for the roof or floor structural system is provided by a
registered design professional.

Where required by one of the following, each individual truss design drawing shall bear the seal and
signature of the truss designer:

1. Registered design professional; or
2. Building official; or

3. Statutes of the jurisdiction in which the project is to be constructed.

Exceptions:

1. When a cover sheet/truss index sheet combined into a single cover sheet is attached to the set of
truss design drawings for the project, the single sheet/truss index sheet is the only document that
needs to be signed and sealed within the truss submittal package.

2. When a cover sheet and a truss index sheet are separately provided and attached to the set of
truss design drawings for the project, both the cover sheet and the truss index sheet are the only
documents that need to be signed and sealed within the truss submittal package.

3.[For DSA-SS and OSHPD 1, 2 and 4] Exceptions 1 and 2 not permitted by DSA-SS
and OSHPD.

2303.4.1.3 Truss placement diagram. The truss manufacturer shall provide a truss placement diagram that
identifies the proposed location for each individually designated truss and references the corresponding truss
design drawing. The truss placement diagram shall be provided as part of the truss submittal package, and
with the shipment of trusses delivered to the job site. Truss placement diagrams shall not be required to bear
the seal or signature of the truss designer.

Exceptions: When the truss placement diagram is prepared under the direct supervision of a registered
design professional, it is required to be signed and sealed.

2303.4.1.4 Truss submittal package. The truss submittal package shall consist of each individual truss
design drawing, the truss placement diagram for the project, the truss member permanent bracing
specification and, as applicable, the cover sheet/truss index sheet.

2303.4.1.5 Truss member permanent bracing. Where permanent bracing of truss members is required on
the truss design drawings, it shall be accomplished by one of the following methods:

1. The trusses shall be designed so that the buckling of any individual truss member can be resisted
internally by the structure (e.g. buckling member T-bracing, L-bracing, etc.) of the individual truss.
The truss individual member buckling reinforcement shall be installed as shown on the truss design
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drawing or on supplemental truss member buckling reinforcement diagrams provided by the truss
designer.

2. Permanent bracing shall be installed using standard industry bracing details that conform with
generally accepted engineering practice. Individual truss member continuous lateral bracing
location(s) shall be shown on the truss design drawing.

2303.4.1.6 Anchorage. All transfer of loads and anchorage of each truss to the supporting structure is the
responsibility of the registered design professional.

2303.4.1.7 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 loads to any member (e.g., HVAC equipment, water heater) shall not
be permitted without verification that the truss is capable of supporting such additional loading.

2303.4.2 Metal-plate-connected trusses. In addition to Sections 2303.4.1 through 2303.4.1.7, the design,
manufacture and quality assurance of metal-plate-connected wood trusses shall be in accordance with TPI 1.
Manufactured trusses shall comply with Section 1704.6 as applicable.

2303.4.3 (Relocated from 2318A.7, CBC 2001) [For DSA-SS and OSHPD 1, 2 and 4] Additional
Reguirements. In addition to Sections 2304.1 and 2304.2, the following requirements apply:

1. Construction Documents. The construction documents prepared by the registered engineer or
licensed architect for the project shall indicate all requirements for the truss design, including:

1.1 Truss profiles and layout, including girder truss locations.

1.2 Design loads, support reactions, uplift or lateral connection forces, and deflection criteria.

1.3 Connection details to structural and non-structural elements (e.q. non-bearing partitions).

1.4 Bridging and bracing attachments to supporting structural elements.

1.5 Wood species and minimum grade (refer to Section 2304.11.3, Tables 2306.3.1 and
2306.3.2 footnote a., and AF&PA SDPWS Tables 4.2A and 4.2B, footnote 2).

1.6 _For metal plate connected wood trusses, also refer to ANSI/TPI 1, Section 2.2.

2. Truss Design Drawings. Each truss design drawings shall bear the signature and stamp or seal
of the reqistered engineer or licensed architect responsible for the truss design.

3. Requirements for Approval. The truss design drawings and engineering analysis shall be
provided to the enforcement agency and approved prior to truss fabrication, in accordance with
C.C.R.,Title 24, Part 1. Alterations to the approved truss design drawings or manufactured
trusses are subject to the approval of the enforcement agency.

4. Special Inspection During Truss Manufacture. Refer to Section 1704A.6.2 for special
inspection requirements during the manufacture of open-web trusses.

2303.5 Test standard for joist hangers and connectors.

2303.6 Nails and staples.

2303.7 Shrinkage.

Notation [For DSA-SS]:

Authority: Education Code Sections 17310, 81142; Health & Safety Code Section 16022
Reference(s): Education Code Sections 17280 - 17317, and 811130 - 81149; Health & Safety Code
Sections 16000 — 16023

Notation [For OSHPD]:
Authority: Health and Safety Code Section 129850
Reference: Health and Safety Code Sections 1275, 129850 and 129790
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SECTION 2304 - GENERAL CONSTRUCTION REQUIREMENTS

2304.1 General. The provisions of this section apply to design methods specified in Section 2301.2.

2304.2 Size of structural members. Computations to determine the required sizes of members shall be based on the
net dimensions (actual sizes) and not nominal sizes.

2304.3 Wall framing. The framing of exterior and interior walls shall be in accordance with the provisions specified in
Section 2308 unless a specific design is furnished.

2304.3.1 Bottom plates. Studs shall have full bearing on a 2-inch-thick (actual 1'/,-inch, 38 mm) or larger plate or
sill having a width at least equal to the width of the studs.

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 analysis satisfactory to the building official shows that shrinkage of the wood framing will not have adverse
effects on the structure or any plumbing, electrical or mechanical systems, or other equipment installed therein due
to excessive shrinkage or differential movements caused by shrinkage. The analysis shall also show that the roof
drainage system and the foregoing systems or equipment will not be adversely affected or, as an alternate, such
systems shall be designed to accommodate the differential shrinkage or movements.

2304.3.4 [For DSA-SS and OSHPD 1, 2 and 4] Additional Reguirements. The following additional
requirements apply:

1. Engineering analysis shall be furnished that demonstrates compliance of wall framing elements
and connections with Section 2301.2, Item 1 or 2.

2. (Relocated from 2320A.6, CBC 2001)Construction documents shall include detailing of sill plate
anchorage to supportlnq masonry or concrete for all exterior and interior beannq non- beannq
and shear walls. - w
eenerete—\Mth—net—smaHeHhan%#S—meh—by Unless specmcallv deS|qned in accordance Wlth |tem
1 above, sills under exterior walls, bearing walls and shear walls shall be bolted to masonry or

concrete with 5/8" diameter by 12 inch (16 mm by 305 mm) bolts spaced not more than four (4)
feet (1219 mm) on center with a minimum of two (2) bolts for each plece of sill plate ~There

Anchor bolts shall have a 4 |nch minimum and a 12 inch maximum clearance to the end of the
sill plate, and 7 inch minimum embedment into concrete or masonry.

Sills-Unless specifically designed in accordance with item 1 above, sill plates under non-
bearing interior walls-and-partitions on concrete floor slabs shall be anchored at not more than
four (4) feet (1219 mm) on center to resist a minimum allowable stress shear of netless-than-50
100 pounds per linear foot (6-#.1.4 kN/m) acting either parallel or rermal- perpendicular to the
wall.

3. (Relocated from 2320A.11.9, CBC 2001) Any-cutting-and-netching-shall-be-detailed-onthe
approved-plans.Construction documents shall include detailing and limitations for notches and
bored holes in wall studs, plates and sills. Refer to Sections 2308.9.10 and 2308.9.11 for code-
prescribed limitations.

2304.4 Floor and roof framing. The framing of wood-joisted floors and wood framed roofs shall be in accordance
with the provisions specified in Section 2308 unless a specific design is furnished.
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2304.4.1 [For DSA-SS and OSHPD 1, 2 and 4] Additional Reguirements. The following additional
reguirements apply:

1. (Relocated from 2320A.8.1, CBC 2001) Engineering analysis shall be furnished that
demonstrates compliance of floor, roof and ceiling framing elements and connections with
Section 2301.2, Items 1 or 2.

2. (Relocated from 2320A.11.9 and 2320A.12.1, CBC 2001) Construction documents shall include
detailing and limitations for notches and bored holes in floor and roof framing members. Refer to
Section 2308.10.4.2 and NDS Section 4.4.3.

2304.5 Framing around flues and chimneys. Combustible framing shall be a minimum of 2 inches (51 mm), but shall
not be less than the distance specified in Sections 2111 and 2113 and the tnaternationat California Mechanical Code,
from flues, chimneys and fireplaces, and 6 inches (152 mm) away from flue openings.

2304.6 Wall sheathing. Except as provided for in Section 1405 for weatherboarding or where stucco construction that
complies with Section 2510 is installed, enclosed buildings shall be sheathed with one of the materials of the nominal
thickness specified in Table 2304.6 or any other approved material of equivalent strength or durability.

2304.6.1 Wood structural panel sheathing.

2304.6.2 Interior paneling.

2304.7 Floor and roof sheathing.

2304.8 Lumber decking.

2304.9 Connections and fasteners.

2304.9.1 Fastener requirements. Connections for wood members shall be designed in accordance with the
appropriate methodology in Section 2301.2. The number and size of fasteners connecting wood members shall not
be less than that set forth in Table 2304.9.1.

2304.9.1.1 [For DSA-SS and OSHPD 1, 2 and 4] Additional Requirements. (Relocated from
2318A.3.4, CBC 2001) Fasteners used for the attachment of exterior wall coverings shall be of hot-
dipped zinc-coated galvanized steel, mechanically deposited zinc-coated steel, stainless steel,
silicon bronze or copper. The coating weights for hot-dipped zinc-coated fasteners shall be in
accordance with ASTM A 153. The coating weights for mechanically deposited zinc coated
fasteners shall be in accordance with ASTM B 695, Class 55 minimum.

2304.9.2 Sheathing fasteners. Sheathing nails or other approved sheathing connectors shall be driven so that their
head or crown is flush with the surface of the sheathing.

2304.9.3 Joist hangers and framing anchors. Connections depending on joist hangers or framing anchors, ties
and other mechanical fastenings not 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 Section 1715.1.

2304.9.4 Other fasteners. Clips, staples, glues and other approved methods of fastening are permitted where
approved.

2304.9.5 Fasteners in preservative-treated and fire-retardant-treated wood. Fasteners for preservative- treated
and fire-retardant-treated wood shall be of hot dipped zinc-coated galvanized steel, stainless steel, silicon bronze
or copper. The coating weights for zinc-coated fasteners shall be in accordance with ASTM A 153.
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Exception: Fasteners other than nails, timber rivets, wood screws and lag screws shall be permitted to be of
mechanically deposited zinc coated steel with coating weights in accordance with ASTM B 695, Class 55
minimum.

Fastenings for wood foundations shall be as required in AF&PA Technical Report No. 7.

2304.9.6 Load path. Where wall framing members are not continuous from foundation sill to roof, the members
shall be secured to ensure a continuous load path. Where required, sheet metal clamps, ties or clips shall be formed
of galvanized steel or other approved corrosion-resistant material not less than 0.040 inch (1.01 mm) nominal
thickness.

2304.9.7 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.

2304.10 Heavy timber construction.

2304.11 Protection against decay and termites.

2304.11.1 General. Where required by this section, protection from decay and termites shall be provided by the
use of naturally durable or preservative-treated wood.

2304.11.2 Wood used above ground. Wood used above ground in the locations specified in Sections 2304.11.2.1
through 2304.11.2.7, 2304.11.3 and 2304.11.5 shall be naturally durable wood or preservative-treated wood using
water-borne preservatives, in accordance with AWPA U1 (Commodity Specifications A or F) for above-ground
use.

2304.11.2.1 Joists, girders and subfloor. Where wood joists or the bottom of a wood structural floor
without joists are closer than 18 inches (457 mm), or wood girders 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,
the floor assembly (including posts, girders, joists and subfloor) shall be of naturally durable or preservative-
treated wood.

2304.11.2.2 Wood supported by exterior foundation walls. Wood framing members, including wood
sheathing, that rest on exterior foundation walls and are less than 8 inches (203 mm) from exposed earth shall
be of naturally durable or preservative-treated wood.

Exception: [For DSA-SS and OSHPD 1, 2 and 4] (Relocated from 2306A.4, 2001 CBC)

slab at least 18 inches (457 mm) wide and draining away from the building, the bottom of sills
may are permitted to be 6 inches (152 mm) above the top of such slab. Other equivalent
means of termite and decay protection may be accepted by the enforcement agency.

2304.11.2.3 Exterior walls below grade. Wood framing members and furring strips attached directly to the
interior of exterior masonry or concrete walls below grade shall be of approved naturally durable or
preservative-treated wood.

2304.11.2.4 Sleepers and sills. Sleepers and sills on a concrete or masonry slab that is in direct contact with
earth shall be of naturally durable or preservative-treated wood.

2304.11.2.4.1 [For DSA-SS and OSHPD 1, 2 and 4] Additional Requirements: (Relocated
from 2306A.4, 2001 CBC) Stud walls or partitions at shower or toilet rooms with more than
two fixtures, and stud walls adjacent to unroofed paved areas shall rest on a concrete curb
extending at least 6 inches (152 mm) above finished floor or pavement level.

2304.11.2.5 Girder ends. The ends of wood girders entering exterior masonry or concrete walls shall be
provided with a '/»-inch (12.7 mm) air space on top, sides and end, unless naturally durable or preservative-
treated wood is used.

2304.11.2.6 Wood siding. Clearance between wood siding and earth on the exterior of a building shall not be
less than 6 inches (152 mm) except where siding, sheathing and wall framing are of naturally durable or
preservative-treated wood.
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2304.11.2.7 Posts or columns. Posts or columns supporting permanent structures and supported by a
concrete or masonry slab or footing that is in direct contact with the earth shall be of naturally durable or
preservative-treated wood.

Exceptions:

1. Posts or columns that are either exposed to the weather or located in basements or cellars,
supported by concrete piers or metal pedestals projected at least 1 inch (25 mm) above the slab
or deck and 6 inches (152 mm) above exposed earth, and are separated therefrom by an
impervious moisture barrier.

2. Posts or columns in enclosed crawl spaces or unexcavated areas located within the periphery of
the building, supported by a concrete pier or metal pedestal at a height greater than § inches
(203 mm) from exposed ground, and are separated therefrom by an impervious moisture
barrier.

2304.11.3 Laminated timbers. The portions of glued-laminated timbers that form the structural supports of a
building or other structure and are exposed to weather and not fully protected from moisture by a roof, eave or
similar covering shall be pressure treated with preservative or be manufactured from naturally durable or
preservative-treated wood.

2304.11.4 Wood in contact with the ground or fresh water. Wood used in contact with the ground (exposed
earth) in the locations specified in Sections 2304.11.4.1 and 2304.11.4.2 shall be naturally durable (species for
both decay and termite resistance) or preservative treated using water-borne preservatives in accordance with
AWPA Ul (Commodity Specifications A or F) for soil or fresh water use.

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

2304.11.4.1 Posts or columns. Posts and columns supporting permanent structures that are embedded in
concrete that is in direct contact with the earth, embedded in concrete that is exposed to the weather or in
direct contact with the earth shall be of preservative-treated wood.

2304.11.4.2 Wood structural members. Wood structural members that support moisture-permeable floors
or roofs that are exposed to the weather, such as concrete or masonry slabs, shall be of naturally durable or
preservative-treated wood unless separated from such floors or roofs by an impervious moisture barrier.

2304.11.5 Supporting member for permanent appurtenances. Naturally durable or preservative-treated wood
shall be utilized for those portions of wood members that form the structural supports of buildings, balconies,
porches or similar permanent building appurtenances where such members are exposed to the weather without
adequate protection from a roof, eave, overhang or other covering to prevent moisture or water accumulation on
the surface or at joints between members.

Exception: When a building is located in a geographical region where experience has demonstrated that
climatic conditions preclude the need to use durable materials where the structure is exposed to the weather.

2304.11.6 Termite protection. In geographical areas where hazard of termite damage is known to be very heavy,
wood floor framing shall be of naturally durable species (termite resistant) or preservative treated in accordance
with AWPA U1 for the species, product preservative and end use or provided with approved methods of termite
protection.

2304.11.7 Wood used in retaining walls and cribs. Wood installed in retaining or crib walls shall be preservative
treated in accordance with AWPA U1l (Commodity Specifications A or F) for soil and fresh water use.

2304.11.8 Attic ventilation. For attic ventilation, see Section 1203.2.
2304.11.9 Under-floor ventilation (crawl space). For under-floor ventilation (crawl space), see Section 1203.3.

2304.12 Long-term loading. Wood members supporting concrete, masonry or similar materials shall be checked for
the effects of long-term loading using the provisions of the AF&PA 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.

Notation [For DSA-SSI:

Authority: Education Code Sections 17310, 81142; Health & Safety Code Section 16022
Reference(s): Education Code Sections 17280 - 17317, and 811130 - 81149; Health & Safety Code
Sections 16000 — 16023
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Notation [For OSHPD]:
Authority: Health and Safety Code Section 129850
Reference: Health and Safety Code Sections 1275, 129850 and 129790

SECTION 2305 - GENERAL DESIGN REQUIREMENTS FOR LATERAL-FORCE-RESISTING SYSTEMS

2305.1 General. Structures using wood shear walls and diaphragms to resist wind, seismic and other lateral loads shall
be designed and constructed in accordance with the provisions of this section. Alternatively, compliance with the
AF&PA SDPWS shall be permitted subject to the limitations therein and the limitations of this code.

2305.1.7 [For DSA-SS and OSHPD 1, 2 and 4] Additional Reguirements: The following limitations
shall apply:

1. Straight-sheathed horizontal lumber diaphragms are not permitted.

2. Gypsum-based sheathing shear walls and portland cement plaster shear walls are not
permitted.

3. Shear wall foundation anchor bolt washers (refer to Section 4.3.6.4.3 of the SDPWS) shall
conform with the requirements of Section 2305.3.11.

4. The engineering analysis shall include a statement indicating whether the lateral force-resisting
system has been designed in accordance with Section 2305, or in accordance with the AF&PA
SDPWS and the limitations of this code.

2305.2 Design of wood diaphragms.

2305.2.4 Construction. Wood diaphragms shall be constructed of wood structural panels manufactured with
exterior glue and not less than 4 feet by 8 feet (1219 mm by 2438 mm), except at boundaries and changes in
framing where minimum sheet dimension shall be 24 inches (610 mm) unless all edges of the undersized sheets
are supported by and fastened to framing members or blocking. Wood structural panel thickness for horizontal
diaphragms shall not be less than the valves set forth in Tables 2304.7(3), 2304.7(4) and 2304.7(5) for
corresponding joist spacing and loads.

2305.2.4.1 Seismic Design Category F. Structures assigned to Seismic Design Category F shall conform to
the additional requirements of this section.

Wood structural panel sheathing used for diaphragms and shear walls that are part of the seismic-force-
resisting system shall be applied directly to the framing members.

Exception: Wood structural panel sheathing in a diaphragm is permitted to be fastened over solid
lumber planking or laminated decking, provided the panel joints and lumber planking or laminated
decking joints do not coincide.

2305.2.4.2 [For DSA-SS and OSHPD 1, 2 and 4] Additional Requirements. (Relocated from
2315A.3.3, CBC 2001) Any wood structural panel sheathing used for diaphragms and shear walls
that are part of the seismic force-resisting system shall be applied directly to framing members.

Exception: Wood structural panel sheathing in a diaphragm is permitted to be fastened over
solid lumber planking or laminated decking, provided the panel joints and lumber planking or
laminated decking joints do not coincide.

2305.2.5 Rigid diaphragms.

2305.3 Design of wood shear walls.

Notation [For DSA-SS]:
Authority: Education Code Sections 17310, 81142; Health & Safety Code Section 16022
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Reference(s): Education Code Sections 17280 - 17317, and 811130 - 81149; Health & Safety Code
Sections 16000 — 16023

Notation [For OSHPD]:
Authority: Health and Safety Code Section 129850
Reference: Health and Safety Code Sections 1275, 129850 and 129790

SECTION 2306 - ALLOWABLE STRESS DESIGN
2306.1 Allowable stress design.

2306.2 Wind provisions for walls.

2306.3 Wood diaphragms.

2306.3.1 Wood structural panel diaphragms.

2306.3.2 Shear Capacities modifications

2306.3.3 Diagonally sheathed lumber diaphragms.

2306.3.4 Single diagonally sheathed lumber diaphragms.

2306.3.5 Double diagonally sheathed lumber diaphragms.

2306.3.6 Gypsum board diaphragm ceilings

2306.4 Shear walls. Panel sheathing joints in shear walls shall occur over studs or blocking. Adjacent panel sheathing
joints shall occur over and be nailed to common framing members (see Section 2305.3.1 for limitations on shear wall
bracing materials).

2306.4.1 Wood structural panel shear walls. The allowable shear capacities for wood structural panel shear
walls shall be in accordance with Table 2306.4.1. These capacities are permitted to be increased 40 percent for
wind design. Shear walls are permitted to be calculated by principles of mechanics without limitations by using
values for nail strength given in the AF&PA NDS and wood structural panel design properties given in the APA
Panel Design Specification.
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TABLE 2306.4.1 ALLOWABLE SHEAR (POUNDS PER FOOT) FOR WOOD STRUCTURAL PANEL SHEAR WALLS WITH FRAMING OF DOUGLAS
FIR-LARCH OR SOUTHERN PINE ® FOR WIND OR SEISMIC LOADING > ™ ")

PANEL MINIMUM MINIMUM PANELS APPLIED DIRECT TO FRAMING PANELS APPLIED OVER"*'OR */5"GYPSUM
GRADE |NOMINAL PANEL [FASTENERPE SHEATHING 2
THICKNESS NETRATIONI
(inch) N '.:RAhMlNG NAIL (common or Fastener spacing at panel NAIL (common or Fastener spacing at panel
(inches) galvanized box) or edges (inches) galvanized box) or edges (inches)
staple size® staple size®
6 4 3 2° 6 4 3 2°
Structural | %16 1, 6d (2x0.113"common, | 200 | 300 | 390 | 510 8d (2'/," 200 | 300 | 390 | 510
Sheathing 2" x0.099"galvanized x0.131"common,
box) 2'/," x0.113"galvanized
box)
1 1'1,16 Gage 165 245 325 415 2 16 Gage 125 185 245 315
3 3 i d d d d " f
/g 1°/s 8d (2'/2 230 360 460 610 10d (3 280 430 550 730
x0.131"common, x0.148"common,
2'1," x0.1 13"galvanized 3" x0.128"galvanized
box) box)
1 1'/,16 Gage 155 235 315 400 2 16 Gage 155 235 310 400
s 1%g 8d (2'/," 255 | 395° | 505° | 670° 10d (3" 280 | 430 | 550" | 730
x0.131"common, x0.148"common,
2'," x0.1 13"galvanized 3" x0.128"galvanized
box) box)
1 1'/,16 Gage 170 260 345 440 2 16 Gage 155 235 310 400
Chapter 23, DSA-SS/OSHPD 1, 2,3 & 4 November 14th, 2006
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32 1%g 8d (2'/," 280 | 430 | 550 | 730 10d (3" 280 | 430 | 550" | 730
x0.131"common, x0.148"common,
2'/," x0.113"galvanized 3" x0.1218"galvanized
box) box)
1 1'1,16 Gage 185 280 375 475 2 16 Gage 155 235 300 400
1"/, 10d (3" 340 510 665 870 10d (3" — — — —
x0.148"common, x0.148"common,
3" x0.128"galvanized 3" x0.128"galvanized
box) box)
Sheathing, %1160 /4° 1", 6d (2" x0.113"common, | 180 270 350 450 8d (21" 180 270 350 450
plywood 2" x0.099"galvanized x0.131"common,
siding%exce box) 2'1," x0.1 13"galvanized
pt Group 5 box)
Species
1 1'1,16 Gage 145 220 295 375 2 16 Gage 110 165 220 285
% 14 6d (2" x0.113"common, | 200 300 390 510 8d (21" 200 300 390 510
2" x0.099"galvanized x0.131"common,
box) 2'/," x0.113"galvanized
box)
1%g 8d (2'/," 220% | 320° | 410% | 530° 10d (3" 260 | 380 | 490" | 640
x0.131"common, x0.148"common,
2'/," x0.1 13"galvanized 3" x0.128"galvanized
box) box)
1 1'/,16 Gage 140 210 280 360 2 16 Gage 140 210 280 360
7 3 1 d d d d " f
16 1°/s 8d(2'/; 240 350 450 585 10d (3 260 380 490 640
%0.131"common, %0.148"common,
2'1," x0.1 13"galvanized 3" x0.128"galvanized
box) box)
1 1'1,16 Gage 155 230 310 395 2 16 Gage 140 210 280 360
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32 1%g 8d (2'/," 260 | 380 | 490 | 640 10d (3" 260 | 380 | 490" | 640
x0.131"common, x0.148"common,
2'," x0.1 13"galvanized 3" x0.128"galvanized
box) box)
1, 10d (3" 310 | 460 | 600" | 770 — — — — —
x0.148"common,
3" x0.128” galvanized
box)
1 1'/,16 Gage 170 255 335 430 2 16 Gage 140 210 280 360
/a2 1, 10d (3" 340 | 510 | 665" | 870 — — — — —
x0.148"common,
3" x0.128"galvanized
box)
1 1%/,16 Gage 185 280 375 475 — — — — —
Nail Size (galvanized Nail Size (galvanized
casing) casing)
%/16° 1, 6d (2" x0.099") 140 210 275 360 8d (2'/," x0.113") 140 210 275 360
% 1%g 8d (2'/," x0.113") 160 240 310 410 10d (3" x0.128") 160 240 310 410

(continued)
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Notes to Table 2306.4.1

For SI: 1 inch = 25.4 mm, 1 pound per foot = 14.5939 N/m.

a. For framing of other species: (1) Find specific gravity for species of lumber in AF&PA NDS. (2) For staples
find shear value from table above for Structural I panels (regardless of actual grade) and multiply value by
0.82 for species with specific gravity of 0.42 or greater, or 0.65 for all other species. (3) For nails find shear
value from table above for nail size for actual grade and multiply value by the following adjustment factor:
Specific Gravity Adjustment Factor = [1-(0.5 - SG)], where SG = Specific Gravity of the framing lumber.
This adjustment factor shall not be greater than 1.

b. Panel edges backed with 2-inch nominal or wider framing. Install panels either horizontally or vertically.
Space fasteners maximum 6 inches on center along intermediate framing members for */g-inch and 7/,s-inch
panels installed on studs spaced 24 inches on center. For other conditions and panel thickness, space fasteners
maximum 12 inches on center on intermediate supports.

. */s-inch panel thickness or siding with a span rating of 16 inches on center is the minimum recommended
where applied direct to framing as exterior siding.

o

o

. Allowable shear values are permitted to be increased to values shown for '¥/5,-inch sheathing with same
nailing provided (a) studs are spaced a maximum of 16 inches on center, or (b) panels are applied with long
dimension across studs.

(¢}

. Framing at adjoining panel edges shall be 3 inches nominal or wider, and nails shall be staggered where nails
are spaced 2 inches on center.

=

Framing at adjoining panel edges shall be 3 inches nominal or wider, and nails shall be staggered where both
of the following conditions are met: (1) 10d (3" x 0.148") nails having penetration into framing of more than
1 '/, inches and (2) nails are spaced 3 inches on center.

. Values apply to all-veneer plywood. Thickness at point of fastening on panel edges governs shear values.

aQ

h. Where panels applied on both faces of a wall and nail spacing is less than 6 inches o.c. on either side, panel
joints shall be offset to fall on different framing members, or framing shall be 3-inch nominal or thicker at
adjoining panel edges and nails on each side shall be staggered.

—-

. In Seismic Design Category D, E or F, where shear design values exceed 350 pounds per linear foot, all
framing members receiving edge nailing from abutting panels shall not be 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 in all cases. See Section 2305.3.11 for sill plate size and anchorage requirements.

j- Galvanized nails shall be hot dipped or tumbled.

k. Staples shall have a minimum crown width of ”/;¢ inch and shall be installed with their crowns parallel to the
long dimension of the framing members.

—

. For shear loads of normal or permanent load duration as defined by the AF&PA NDS, the values in the table
above shall be multiplied by 0.63 or 0.56, respectively.

m. [For DSA-SS and OSHPD 1, 2 and 4] Refer to Section 2305.2.4.2, which requires any
wood structural panel sheathing used for diaphragms and shear walls that are part of the seismic
force-resisting system to be applied directly to framing members.

2306.4.2 Lumber sheathed shear walls. Single and double diagonally sheathed lumber diaphragms are permitted
using the construction and allowable load provisions of Sections 2306.3.4 and 2306.3.5.

2306.4.3 Particleboard shear walls

2306.4.4 Fiberboard shear walls.

2306.4.5 Shear walls sheathed with other materials. Shear capacities for walls sheathed with lath, plaster or
gypsum board shall be in accordance with Table 2306.4.5. Shear walls sheathed with lath, plaster or gypsum board
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shall be constructed in accordance with Chapter 25 and Section 2306.4.5.1. Walls resisting seismic loads shall be
subject to the limitations in Section 12.2.1 of ASCE 7.

[For DSA-SS and OSHPD 1, 2 and 4] Exception: Not permitted by DSA-SS and OSHPD.

Notation [For DSA-SS]:

Authority: Education Code Sections 17310, 81142; Health & Safety Code Section 16022
Reference(s): Education Code Sections 17280 - 17317, and 811130 - 81149; Health & Safety Code
Sections 16000 — 16023

Notation [For OSHPD]:
Authority: Health and Safety Code Section 129850
Reference: Health and Safety Code Sections 1275, 129850 and 129790

SECTION 2307 - LOAD AND RESISTANCE FACTOR DESIGN

2307.1 Load and resistance factor design. The structural analysis and construction of wood elements and structures
using load and resistance factor design shall be in accordance with AF&PA NDS.

2307.1.1 Wood structural panel shear walls. In Seismic Design Category D, E or F, where shear design values
exceed 490 pounds per foot (7154 N/m), all framing members receiving edge nailing from abutting panels shall
not be less than a single 3-inch (76 mm) nominal member or two 2-inch (51 mm) nominal members fastened
together in accordance with AF&PA NDS to transfer the design shear value between framing members. Wood
structural panel joint and sill plate nailing shall be staggered in all cases. See Section 2305.3.11 for sill plate size
and anchorage requirements.

SECTION 2308 CONVENTIONAL LIGHT-FRAME CONSTRUCTION

2308.1 General. The requirements of this section are intended for conventional light-frame construction. Other
methods are permitted to be used, provided 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 this section. Alternatively, compliance with AF&PA WFCM shall be
permitted subject to the limitations therein and the limitations of this code. Detached one- and two-family dwellings
and multiple single-family dwellings (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 construction. When portions of a building of otherwise
conventional construction exceed the limits of Section 2308.2, these portions and the supporting load path shall be
designed in accordance with accepted engineering practice and the provisions of this code. For the purposes of this
section, the term “portions” shall mean parts of buildings containing volume and area such as a room or a series of
rooms.

2308.2 Limitations. Buildings are permitted to be constructed in accordance with the provisions of conventional light-
frame construction, subject to the following limitations, and to further limitations of Sections 2308.11 and 2308.12.

1. Buildings shall be limited to a maximum of three stories above grade. For the purposes of this section, for
buildings in Seismic Design Category D or E as determined in Section 1613, cripple stud walls shall be
considered to be a story.

Exception: Solid blocked cripple walls not exceeding 14 inches (356 mm) in height need not be considered a
story.

2. Bearing wall floor-to-floor heights shall not exceed a stud height of 10 feet (3048 mm) plus a height of floor
framing not to exceed 16 inches (406 mm).

3. Loads as determined in Chapter 16 shall not exceed the following:

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

Exceptions:

1. Subject to the limitations of Sections 2308.11.2 and 2308.12.2, stone or masonry veneer up to the
lesser of 5 inches (127 mm) thick or 50 psf (2395 N/m?) and installed in accordance with
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Chapter 14 is permitted to a height of 30 feet (9144 mm) above a noncombustible foundation,
with an additional 8 feet (2438 mm) permitted for gable ends.

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

3.2. Live loads shall not exceed 40 psf (1916 N/m?) for floors.
3.3. Ground snow loads shall not exceed 50 psf (2395 N/m?).
4. Wind speeds shall not exceed 100 miles per hour (mph) (44 m/s) (3-second gust).

Exception: Wind speeds shall not exceed 110 mph (48.4 m/s) (3-second gust) for buildings in Exposure
Category B.

5. Roof trusses and rafters shall not span more than 40 feet (12 192 mm) between points of vertical support.

6. The use of the provisions for conventional light-frame construction in this section shall not be permitted for
Occupancy Category IV buildings assigned to Seismic Design Category B, C, D, E or F, as determined in
Section 1613.

7. Conventional light-frame construction is limited in irregular structures in Seismic Design Category D or E, as
specified in Section 2308.12.6.

8. [For DSA-SS and OSHPD 1, 2 and 4] (Relocated from 2320A.1, CBC 2001) The use of conventional
light-frame construction provisions in this section is permitted, subject to the following conditions:

8.1. The design and construction shall also comply with Section 2304 and Section 2305.

8.2. In conjunction with the use of provisions in Section 2308.3 (Braced Wall Lines), engineering
analysis shall be furnished that demonstrates compliance of lateral-force-resisting systems
with Section 2305.

8.3. In addition to the use of provisions in Section 2308.8 (Floor Joists), engineering analysis shall
be furnished that demonstrates compliance of floor framing elements and connections with
Section 2301.2, Item 1 or 2.

8.4. In addition to the use of provisions in Section 2308.9 (Wall Framing), engineering analysis
shall be furnished that demonstrates compliance of wall framing elements and connections
with Section 2301.2, Item 1 or 2.

8.5. In addition to the use of provisions in Section 2308.10 (Roof and Ceiling Framing),
engineering analysis shall be furnished demonstrating compliance of roof and ceiling framing
elements and connections with Section 2301.2, ltem 1 or 2.

2308.2.1 Basic wind speed greater than 100 mph (3-second gust). Where the basic wind speed exceeds 100
mph (3-second gust), the provisions of either AF&PA WFCM, or the SBCCI SSTD 10 are permitted to be used.

2308.2.2 Buildings in Seismic Design Category B, C, D or E. Buildings of conventional light-frame construction
in Seismic Design Category B or C, as determined in Section 1613, shall comply with the additional requirements
in Section 2308.11.

Buildings of conventional light-frame construction in Seismic Design Category D or E, as determined in

Section 1613, shall comply with the additional requirements in Section 2308.12.

2308.3 Braced wall lines.

2308.4 Design of elements.

2308.5 Connections and fasteners.

2308.6 Foundation plates or sills.
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2308.7 Girders.

2308.8 Floor joists.

2308.9 Wall framing.

2308.10 Roof and ceiling framing.

2308.11 Additional requirements for conventional construction in Seismic Design Category B or C.

2308.12 Additional requirements for conventional construction in Seismic Design Category D or E.

Notation [For DSA-SSI:

Authority: Education Code Sections 17310, 81142; Health & Safety Code Section 16022
Reference(s): Education Code Sections 17280 - 17317, and 811130 - 81149; Health & Safety Code
Sections 16000 — 16023

Notation [For OSHPD]:
Authority: Health and Safety Code Section 129850
Reference: Health and Safety Code Sections 1275, 129850 and 129790
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