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CONVENTIONAL LIGHT- FRAME CONSTRUCTION DESIGN PROVISIONS
2001 California Building Code Section 2320.

2320.1 General. The requirements in this section are intended for conventional light-frame construction. Other methods
may be used provided a satisfactory design is submitted showing compliance with other provisions of this code.

Only the following occupancies may be constructed in accordance with this division:

1. One-, two- or three-story buildings housing Group R Occupancies.

2. One-story Occupancy Category 4 buildings, as defined in Table 16-K, when constructed on a slab-on-grade floor.
3. Group U Occupancies.

4. Top-story walls and roofs of Occupancy Category 4 buildings not exceeding two stories of wood framing.

5. Interior non-load-bearing partitions, ceilings and curtain walls in all occupancies.

When total loads exceed those specified in Tables 23-1V-J-1, 23-IV-J-3, and 23-IV-R-1, 23-IV-R-2, 23-IV-R-3, 23-IV-R-4,
23-IV-R-7, 23-IV-R-8, 23-1V-R-9, 23-IV-R-10, 23-IV-R-11 and 23-1V-R-12; 23-VII-R-1, 23-VII-R-3, 23-VII-R-7, 23-VII-R-9,
23-VIII-A, 23-VIII-B, 23-VIII-C, 23-VIII-D, an engineering design shall be provided for the gravity load system.

Other approved repetitive wood members may be used in lieu of solid-sawn lumber in conventional construction provided
these members comply with the provisions of this code.

2320.2 Design of Portions. When a building of otherwise conventional construction contains non-conventional structural
elements, those elements shall be designed in accordance with Section 1605.2.

2320.3 Additional Requirements for Conventional Construction in High-wind Areas. Appendix Chapter 23 provisions
for conventional construction in high-wind areas shall apply when specifically adopted.

2320.4 Additional Requirements for Conventional Construction in Seismic Zones 0, 1, 2 and 3.

2320.4.1 Braced wall lines. Where the basic wind speed is not greater than 80 miles per hour (mph) (129 km/h),
buildings shall be provided with exterior and interior braced wall lines. Spacing shall not exceed 34 feet (10 363 mm) on
center in both the longitudinal and transverse directions in each story.

2320.4.2 Braced wall lines for high wind. Where the basic wind speed exceeds 80 mph (129 km/h), buildings shall be
provided with exterior and interior braced wall lines. Spacing shall not exceed 25 feet (7620 mm) on center in both the
longitudinal and transverse directions in each story.

EXCEPTION: In one- and two-story Group R, Division 3 buildings, interior braced wall line spacing may be
increased to not more than 34 feet (10 363 mm)on center in order to accommodate one single room per dwelling
unit not exceeding 900 square feet (83.6 m2). The building official may require additional walls to contain braced
panels when this exception is used.

2320.4.3 Veneer. Anchored masonry and stonewall veneer shall not exceed 5 inches (127 mm) in thickness and shall
conform to the requirements of Chapter 14.

2320.4.4 Lateral force-resisting system. Buildings in Seismic Zone 3 that are not provided with braced wall lines in
accordance with Section 2320.4 or that are of unusual shape as described in Section 2320.5.4 shall have a lateral-force-
resisting system designed to resist the forces specified in Chapter 16.

All forms and handouts are available on www.cityofnapa.org
G:\CDD\Forms & Handouts\Napa Forms\Building DIMCONVENTIONAL LIGHT FRAME-1.doc Page 1 of 14




2320.5 Additional Requirements for Conventional Construction in Seismic Zone 4.

2320.5.1 Braced wall lines. Buildings shall be provided with exterior and interior braced wall lines. Spacing shall not
exceed 25 feet (7620 mm) on center in both the longitudinal and transverse directions in each story.

EXCEPTION: In one- and two-story Group R, Division 3 buildings, interior braced wall line spacing may be
increased to not more than 34 feet (10 363 mm) on center in order to accommodate one single room per dwelling
unit not exceeding 900 square feet (83.61 m2). The building official may require additional walls to contain braced
panels when this exception is used.

2320.5.2 Lateral-force-resisting system. When total loads supported on wood framing exceed those specified in Tables
23-1IV-J-1, 23-IV-J-3, 23-IV-R-1, 23-IV-R-2, 23-IV-R-3, 23-IV-R-4, 23-IV-R-7, 23-IV-R-8, 23-IV-R-9 and 23-IV-R-10,
23-VII-R-1. 23-VII-R-3, 23-VII-R-7, 23-VII-R-9, 23-VIII-A, 23-VIII-B, 23-VIII-C and 23-VIII-D, an engineering design shall
be provided for the lateral-force-resisting system.

2320.5.3 Veneer. Anchored masonry and stonewall veneer shall not exceed 5 inches (127 mm) in thickness, shall
conform to the requirements of Chapter 14 and shall not extend above the first story.

2320.5.4 Unusually shaped buildings. When of unusual shape, buildings of light-frame construction shall have a lateral-
force resisting system designed to resist the forces specified in Chapter 16. Buildings shall be considered to be of unusual
shape when the building official determines that the structure has framing irregularities, offsets, split levels or any
configuration that creates discontinuities in the seismic load path and may include one or more of the following.

2320.5.4.1 When exterior braced wall panels, as required by Section 2320.11.3, are not in one plane vertically from the
foundation to the uppermost story in which they are required.

EXCEPTION: Floors with cantilevers or setbacks not exceeding four times the nominal depth of the floor joists
may support braced wall panels provided:

1. Floor joists are 2 inches by 10 inches (51 mm by 254 mm) or larger and spaced at not more than 16 inches
(406 mm) on center.

2. The ratio of the back span to the cantilever is at least 2 to 1.

3. Floor joists at ends of braced wall panels are doubled.

4. A continuous rim joist is connected to ends of all cantilevered joists. The rim joist may be spliced using a metal
tie not less than 0.058 inch (1.47mm) (16 galvanized gage) and 11/2 inches (38 mm) wide fastened with six 16d
nails.

5. Gravity loads carried at the end of cantilevered joists are limited to uniform wall and roof load and the reactions
from headers having a span of 8 feet (2438 mm) or less.

2320.5.4.2 When a section of floor or roof is not laterally supported by braced wall lines on all edges.

EXCEPTION: Portions of roofs or floors which do not support braced wall panels above may extend up to 6 feet
(1829 mm) beyond a braced wall line.

2320.5.4.3 When the end of a required braced wall panel extends more than 1 foot (305 mm) over an opening in the wall
below. This provision is applicable to braced wall panels offset in plane and to braced wall panels offset out of plane as
permitted by Section 2320.5.4.1, exception.

EXCEPTION: Braced wall panels may extend over an opening not more than 8 feet (2438 mm) in width when the
header is a 4-inch by 12-inch (102 mm by 305 mm) or larger member.

2320.5.4.4 When an opening in a floor or roof exceeds the lesser of 12 feet (3657 mm) or 50 percent of the least floor or
roof dimension.

2320.5.4.5 Construction where portions of a floor level are vertically offset such that the framing members on either side
of the offset cannot be lapped or tied together in an approved manner as required by Section 2320.8.3.
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2320.5.4.6 When braced wall lines do not occur in two perpendicular directions.
2320.5.5 Lumber roof decks. Lumber roof decks shall have solid sheathing.

2320.5.6 Interior braced wall support. In one-story buildings, interior braced wall lines shall be supported on continuous
foundations at intervals not exceeding 50 feet (15 240 mm). In buildings more than one story in height, all interior braced
wall panels shall be supported on continuous foundations.

EXCEPTION: Two-story buildings may have interior braced wall lines supported on continuous foundations at
intervals not exceeding 50 feet (15 240 mm) provided:

1. Cripple wall height does not exceed 4 feet (1219 mm).

2. First-floor braced wall panels are supported on doubled floor joists, continuous blocking or floor beams.

3. Distance between bracing lines does not exceed twice the building width parallel to the braced wall line.

2320.6 Foundation Plates or Sills. Foundations and footings shall be as specified in Chapter 18. Foundation plates or
sills resting on concrete or masonry foundations shall be bolted as required by Section 1806.6.

2320.7 Girders. Girders for single-story construction or girders supporting loads from a single floor shall not be less than
4 inches by 6 inches (102 mm by 153 mm) for spans 6 feet (1829 mm) or less, provided that girders are spaced not more
than 8 feet (2438 mm) on center. Other girders shall be designed to support the loads specified in this code. Girder end
joints shall occur over supports. When a girder is spliced over a support, an adequate tie shall be provided. The end of
beams or girders supported on masonry or concrete shall not have less than 3 inches (76 mm) of bearing.

2320.8 Floor Joists.
2320.8.1 General. Spans for joists shall be in accordance with Tables 23-1V-J-1 and 23-IV-J-2.

2320.8.2 Bearing. Except where supported on a 1-inch by 4-inch (25mmby 102 mm) ribbon strip and nailed to the
adjoining stud, the ends of each joist shall not have less than 11/2 inches (38 mm) of bearing on wood or metal, or less
than 3 inches (76 mm) on masonry.

2320.8.3 Framing details. Joists shall be supported laterally at the ends and at each support by solid blocking except
where the ends of joists are nailed to a header, band or rim joist or to an adjoining stud or by other approved means. Solid
blocking shall not be less than 2 inches (51 mm) in thickness and the full depth of joist.

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

Joist framing from opposite sides of a beam, girder or partition shall be lapped at least 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).

2320.8.4 Framing around openings. Trimmer and header joists shall be doubled, or of lumber of equivalent cross
section, when the span of the header exceeds 4 feet (1219 mm). The ends of header joists more than 6 feet (1829 mm)
long shall be supported by framing anchors or joist hangers unless bearing on a beam, partition or wall. Tail joists over 12
feet (3658 mm) long shall be supported at header by framing anchors or on ledger strips not less than 2 inches by 2
Inches (51 mm by 51 mm).

2320.8.5 Supporting bearing partitions. Bearing partitions perpendicular to joists shall not be offset from supporting
girders, walls or partitions more than the joist depth. Joists under and parallel to bearing partitions shall be doubled.

2320.8.6 Blocking. Floor joists shall be blocked when required by the provisions of Division Ill, Part | or Section 2320.8.3.
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2320.9 Sub flooring.

2320.9.1 Lumber sub floor. Sheathing used as a structural sub floor shall conform to the limitations set forth in Tables
23-11-D-1 and 23-II-D-2. Joints in sub flooring shall occur over supports unless end-matched lumber is used, in which case
each piece shall bear on at least two joists. Sub flooring may be omitted when joist spacing does not exceed 16 inches
(406 mm) and 1-inch (25 mm) nominal tongue-and groove wood strip flooring is applied perpendicular to the joists.

2320.9.2 Wood structural panels. Where used as structural sub flooring, wood structural panels shall be as set forth in
Tables23-II-E-1 and 23-1I-E-2.Wood structural panel combination sub floor underlayment shall have maximum spans as
set forth in Table 23-11-F-1.

When wood structural panel floors are glued to joists with an adhesive in accordance with the adhesive manufacturer’s
directions, fasteners may be spaced a maximum of 12 inches (305 mm) on center at all supports.

2320.9.3 Plank flooring. Plank flooring shall be designed in accordance with the general provisions of this code.

In lieu of such design, 2-inch (51 mm) tongue-and-groove planking may be used in accordance with Table 23-IV-A. Joints
in such planking may be randomly spaced, provided the system is applied to not less than three continuous spans, planks
are center-matched and end-matched or splined, each plank bears on at least one support and joints are separated by at
least 24 inches (610 mm) in adjacent pieces. One-inch (25 mm) nominal strip square edged flooring; 1/2-inch (12.7mm)
tongue-and-groove flooring or 3/8-inch (9.5 mm) wood structural panel shall be applied over random-length decking used
as a floor. The strip and tongue and-groove flooring shall be applied at right angles to the span of the planks. The 3/8-inch
(9.5 mm) plywood shall be applied with the face grain at right angles to the span of the planks.

EXCEPTION: Braced wall panels may extend over an opening not more than 8 feet (2438 mm) in width when the
header is a 4-inch by 12-inch (102 mm by 305 mm) or larger member.

2320.5.4.4 When an opening in a floor or roof exceeds the lesser of 12 feet (3657 mm) or 50 percent of the least floor or
roof dimension.

2320.5.4.5 Construction where portions of a floor level are vertically offset such that the framing members on either side
of the offset cannot be lapped or tied together in an approved manner as required by Section 2320.8.3.

EXCEPTION: Framing supported directly by foundations.
2320.5.4.6 When braced wall lines do not occur in two perpendicular directions.
2320.5.5 Lumber roof decks. Lumber roof decks shall have solid sheathing.

2320.5.6 Interior braced wall support. In one-story buildings, interior braced wall lines shall be supported on continuous
foundations at intervals not exceeding 50 feet (15 240 mm). In buildings more than one story in height, all interior braced
wall panels shall be supported on continuous foundations.

EXCEPTION: Two-story buildings may have interior braced wall lines supported on continuous foundations at
intervals not exceeding 50 feet (15 240 mm) provided:

1. Cripple wall height does not exceed 4 feet (1219 mm).
2. First-floor braced wall panels are supported on doubled floor joists, continuous blocking or floor beams.
3. Distance between bracing lines does not exceed twice the building width parallel to the braced wall line.

2320.6 Foundation Plates or Sills. Foundations and footings shall be as specified in Chapter 18. Foundation plates or
sills resting on concrete or masonry foundations shall be bolted as required by Section 1806.6.

2320.7 Girders. Girders for single-story construction or girders supporting loads from a single floor shall not be less than
4 inches by 6 inches (102 mm by 153 mm) for spans 6 feet (1829 mm) or less, provided that girders are spaced not more
than 8 feet (2438 mm) on center. Other girders shall be designed to support the loads specified in this code. Girder end
joints shall occur over supports. When a girder is spliced over a support, an adequate tie shall be provided. The end of
beams or girders supported on masonry or concrete shall not have less than 3 inches (76 mm) of bearing.
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2320.8 Floor Joists.
2320.8.1 General. Spans for joists shall be in accordance with Tables 23-1V-J-1 and 23-1V-J-2.

2320.8.2 Bearing. Except where supported on a 1-inch by 4-inch (25mmby 102 mm) ribbon strip and nailed to the
adjoining stud, the ends of each joist shall not have less than 11/2 inches (38 mm) of bearing on wood or metal, or less
than 3 inches (76 mm) on masonry.

2320.8.3 Framing details. Joists shall be supported laterally at the ends and at each support by solid blocking except
where the ends of joists are nailed to a header, band or rim joist or to an adjoining stud or by other approved means. Solid
blocking shall not be less than 2 inches (51 mm) in thickness and the full depth of joist.

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

Joist framing from opposite sides of a beam, girder or partition shall be lapped at least 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).

2320.8.4 Framing around openings. Trimmer and header joists shall be doubled, or of lumber of equivalent cross
section, when the span of the header exceeds 4 feet (1219 mm). The ends of header joists more than 6 feet (1829 mm)
long shall be supported by framing anchors or joist hangers unless bearing on a beam, partition or wall. Tail joists over 12
feet (3658 mm) long shall be supported at header by framing anchors or on ledger strips not less than 2 inches by 2
inches (51 mm by 51 mm).

2320.8.5 Supporting bearing partitions. Bearing partitions perpendicular to joists shall not be offset from supporting
girders, walls or partitions more than the joist depth. Joists under and parallel to bearing partitions shall be doubled.

2320.8.6 Blocking. Floor joists shall be blocked when required by the provisions of Division Ill, Part | or Section 2320.8.3.
2320.9 Sub flooring.

2320.9.1 Lumber sub floor. Sheathing used as a structural sub floor shall conform to the limitations set forth in Tables
23-1l-D-1and 23-1I-D-2.

Joints in sub flooring shall occur over supports unless end-matched lumber is used, in which case each piece shall bear
on at least two joists.

Sub flooring may be omitted when joist spacing does not exceed 16 inches (406 mm) and 1-inch (25 mm) nominal
tongue-and-groove wood strip flooring is applied perpendicular to the joists.

2320.9.2 Wood structural panels. Where used as structural sub flooring, wood structural panels shall be as set forth in
Tables 23-11-E-1 and 23-1I-E-2.Wood structural panel combination sub-floor underpayment shall have maximum spans as
set forth in Table 23-11-F-1.

When wood structural panel floors are glued to joists with an adhesive in accordance with the adhesive manufacturer’s
directions, fasteners may be spaced a maximum of 12 inches (305 mm) on center at all supports.

2320.9.3 Plank flooring. Plank flooring shall be designed in accordance with the general provisions of this code. In lieu of
such design, 2-inch (51 mm) tongue-and-groove planking may be used in accordance with Table 23-1V-A. Joints in

such planking may be randomly spaced, provided the system is applied to not less than three continuous spans, planks
are center-matched and end-matched or splined, each plank bears on at least one support and joints are separated by at
least 24 inches (610 mm) in adjacent pieces. One-inch (25 mm) nominal strip square edged flooring, 1/2-inch (12.7mm)
tongue-and-groove flooring or 3/8-inch (9.5 mm) wood structural panel shall be applied over random-length decking used
as a floor. The strip and tongue-and-groove flooring shall be applied at right angles to the span of the planks. The 3/8-inch
(9.5 mm) plywood shall be applied with the face grain at right angles to the span of the planks.
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2320.9.4 Particleboard. Where used as structural sub flooring or as combined sub floor underpayment, particleboard
shall be as set forth in Table 23-11-F-2.

2320.10 Particleboard Underpayment. In accordance with approved recognized standards, particleboard floor
underpayment shall conform to Type PBU. Underpayment shall not be less than 1/4 inch (6.4 mm) in thickness and shall
be identified by the grade mark of an approved inspection agency. Underpayment shall be installed in accordance with
this code and as recommended by the manufacturer.

2320.11 Wall Framing.

2320.11.1 Size, height and spacing. The size, height and spacing of studs shall be in accordance with Table 23-1V-B
except that Utility grade studs shall not be spaced more than 16 inches (406 mm) on center, or support more than a roof
and ceiling, or exceed 8 feet (2438 mm) in height for exterior walls and load-bearing walls or 10 feet (3048 mm) for interior
nonload bearing walls.

2320.11.2 Framing details. Studs shall be placed with their wide dimension perpendicular to the wall. Not less than three
studs shall be installed at each corner of an exterior wall.

EXCEPTION: At corners, a third stud may be omitted through the use of wood spacers or backup cleats of 3/8-
inch-thick (9.5 mm) wood structural panel, 3/8-inch (9.5 mm) Type M. Exterior Glue. Particleboard, 1-inch-thick
(25mm) lumber or other approved devices that will serve as an adequate backing for the attachment of facing
materials. Where fire-resistance ratings or shear values are involved, wood spacers, backup cleats or other
devices shall not be used unless specifically approved for such use.

Bearing and exterior wall studs shall be capped with double top plates installed to provide overlapping at corners
and at intersections with other partitions. End joints in double top plates shall be offset at least 48 inches (2438)

EXCEPTION: A single top plate may be used, provided the plate is adequately tied at joints, corners and
intersecting walls by at least the equivalent of 3-inch by 6-inch (76 mm by 152 mm) by 0.036-inchthick (0.9 mm)
galvanized steel that is nailed to each wall or segment of wall by six 8d nails or equivalent, provided the rafters,
joists or trusses are centered over the studs with a tolerance of no more than 1 inch (25mm).

When bearing studs are spaced at 24-inch (610 mm) intervals and top plates are less than two 2-inch by 6-inch
(51 mm by 152 mm) or two 3-inch by 4-inch (76 mm by 102 mm) members and when the floor joists, floor trusses
or roof trusses which they support are spaced at more than 16-inch (406 mm) intervals, such joists or trusses
shall bear within 5 inches (127 mm) of the studs beneath or a third plate shall be installed.

Interior nonbearing partitions may be capped with a single top plate installed to provide overlapping at corners
and at intersections with other walls and partitions. The plate shall be continuously tied at joints by solid blocking
at least 16 inches (406 mm) in length and equal in size to the plate or by 1/8-inch by 11/2-inch (3.2 mm by 38
mm) metal ties with spliced sections fastened with two 16d nails on each side of the joint. Studs shall have full
bearing on a plate or sill not less than 2 inches (51 mm) in thickness having a width not less than that of the wall
studs.

2320.11.3 Bracing. Braced wall lines shall consist of braced wall panels which meet the requirements for location, type
and amount of bracing specified in Table 23-IV-C-1 and are in line or offset from each other by not more than 4 feet (1219
mm). Braced wall panels shall start at not more than 8 feet (2438 mm) from each end of a braced wall line. All braced wall
panels shall be clearly indicated on the plans. Construction of braced wall panels shall be by one of the following
methods:

1. Nominal 1-inch by 4-inch (25 mm by 102 mm) continuous diagonal braces let into top and bottom plates and
intervening studs, placed at an angle not more than 60 degrees or less than 45 degrees from the horizontal, and attached
to the framing in conformance with Table 23-1I-B-1.

2. Wood boards of 5/8-inch (16 mm) net minimum thickness applied diagonally on studs spaced not over 24 inches (610
mm) on center.

3. Wood structural panel sheathing with a thickness not less than 5/16 inch (7.9 mm) for 16-inch (406 mm) stud spacing
and not less than 3/8 inch (9.5 mm) for 24-inch (610 mm) stud spacing in accordance with Tables 23-lI-A-1 and 23-IV-D-1.
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4. Fiberboard sheathing 4-foot by 8-foot (1219 mm by 2438 mm) panels not less than 1/2 inch (13 mm) thick applied
vertically on studs spaced not over 16 inches (406 mm) on center when installed in accordance with Section 2315.6 and
Table 23-II-J.

5. Gypsum board [sheathing 1/2 inch (13 mm) thick by 4 feet (1219 mm) wide, wallboard or veneer base] on studs spaced
not over 24 inches (610 mm) on center and nailed at 7 inches (178 mm) on center with nails as required by Table 25-I.

6. Particleboard wall sheathing panels where installed in accordance with Table 23-1V-D-2.
7. Portland cement plaster on studs spaced 16 inches (406 mm) on center installed in accordance with Table 25-1.
8. Hardboard panel siding when installed in accordance with Section 2310.6 and Table 23-1I-C.

Method 1 is not permitted in Seismic Zones 2B, 3 and 4. For cripple wall bracing, see Section 2320.11.5. For Methods 2,
3,4, 6,7 and 8, each braced panel must be at least 48 inches (1219 mm) in length, covering three stud spaces where
studs are spaced 16 inches (406 mm) apart and covering two stud spaces where studs are spaced 24 inches (610 mm)
apart.

For Method 5, each braced wall panel must be at least 96 inches (2438 mm) in length when applied to one face of a
braced wall panel and 48 inches (1219 mm) when applied to both faces.

All vertical joints of panel sheathing shall occur over studs. Horizontal joints shall occur over blocking equal in size to the
studding except where waived by the installation requirements for the specific sheathing materials. Braced wall panel
sole plates shall be nailed to the floor framing and top plates shall be connected to the framing above in accordance with
Table 23-1I-B-1. Sills shall be bolted to the foundation or slab in accordance with Section 1806.6. Where joists are
perpendicular to braced wall lines above, blocking shall be provided under and in line with the braced wall panels.

2320.11.4 Alternate braced wall panels. Any braced wall panel required by Section 2320.11.3 may be replaced by an
alternate braced wall panel constructed in accordance with the following:

1. In one-story buildings, each panel shall have a length of not less than 2 feet 8 inches (813 mm) and a height of not
more than 10 feet (3048 mm). Each panel shall be sheathed on one face with 3/8-inch-minimum-thickness (9.5 mm)
plywood sheathing nailed with 8d common or galvanized box nails in accordance with Table 23-11-B-1 and blocked at all
plywood edges. Two anchor bolts installed in accordance with Section 1806.6, shall be provided in each panel. Anchor
bolts shall be placed at panel quarter points. Each panel end stud shall have a tie-down device fastened to the foundation,
capable of providing an approved uplift capacity of not less than 1,800 pounds (816.5 kg). The tie-down device shall be
installed in accordance with the manufacturers recommendations. The panels shall be supported directly on a foundation
or on floor framing supported directly on a foundation which is continuous across the entire length of the braced wall line.
This foundation shall be reinforced with not less than one No. 4 bar top and bottom.

2. In the first story of two-story buildings, each braced wall panel shall be in accordance with Section 2320.11.4, Item 1,
except that the plywood sheathing shall be provided on both faces, three anchor bolts shall be placed at one-fifth points,
and tie-down device uplift capacity shall not be less than 3,000 pounds (1360.8 kg).

2320.11.5 Cripple walls. Foundation cripple walls shall be framed of studs not less in size than the studding above with
minimum length of 14 inches (356 mm), or shall be framed of solid blocking. When exceeding 4 feet (1219 mm) in height,
such walls shall be framed of studs having the size required for an additional story.

Cripple walls having a stud height exceeding 14 inches (356 mm) shall be braced in accordance with Table 23-IV-C-2.
Solid blocking or wood structural panel sheathing may be used to brace cripple walls having a stud height of 14 inches
(356 mm) or less. In Seismic Zone 4, Method 7 is not permitted for bracing any cripple wall studs.

Spacing of boundary nailing for required wall bracing shall not exceed 6 inches (152 mm) on center along the foundation
plate and the top plate of the cripple wall. Nail size, nail spacing for field nailing and more restrictive boundary nailing
requirements shall be as required elsewhere in the code for the specific bracing material used.
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2320.11.6 Headers. Headers and lintels shall conform to the requirements set forth in this paragraph and together with
their supporting systems shall be designed to support the loads specified in this code. All openings 4 feet (1219 mm) wide
or less in bearing walls shall be provided with headers consisting of either two pieces of 2-inch (51 mm) framing lumber
placed on edge and securely fastened together or 4-inch (102 mm) lumber of equivalent cross section. All openings more
than 4 feet (1219 mm) wide shall be provided with headers or lintels. Each end of a lintel or header shall have a length of
bearing of not less than 11/2 inches (38 mm) for the full width of the lintel.

2320.11.7 Pipes in walls. Stud partitions containing plumbing, heating, or other pipes shall be so framed and the joists
underneath so spaced as to give proper clearance for the piping. Where a partition containing such piping runs parallel to
the floor joists, the joists underneath such partitions shall be doubled and spaced to permit the passage of such pipes 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 galvanized gage) and 11/2 inches (38 mm) wide
shall be fastened to each plate across and to each side of the opening with not less than six 16d nails.

2320.11.8 Bridging. Unless covered by interior or exterior wall coverings or sheathing meeting the minimum
requirements of this code, all stud partitions or walls with studs having a height-to-least-thickness ratio exceeding 50 shall
have bridging not less than 2 inches (51 mm) in thickness and of the same width as the studs fitted snugly and nailed
thereto to provide adequate lateral support.

2320.11.9 Cutting and notching. In exterior walls and bearing partitions, any wood stud may be cut or notched to a
depth not exceeding 25 percent of its width. Cutting or notching of studs to a depth not greater than 40 percent of the
width of the stud is permitted in nonbearing partitions supporting no loads other than the weight of the partition.

2320.11.10 Bored holes. A hole not greater in diameter than 40 percent of the stud width may be bored in any wood
stud. Bored holes not greater than 60 percent of the width of the stud are permitted in nonbearing partitions or in any wall
where each bored stud is doubled, provided not more than two such successive doubled studs are so bored. In no case
shall the edge of the bored hole be nearer than 5/8 inch (16mm) to the edge of the stud. Bored holes shall not be located
at the same section of stud as a cut or notch.

2320.12 Roof and Ceiling Framing.

2320.12.1 General. The framing details required in this section apply to roofs having a minimum slope of 3 units vertical in
12 units horizontal (25% slope) or greater. When the roof slope is less than 3 units vertical in 12 units horizontal (25%
slope), members supporting rafters and ceiling joists such as ridge board, hips and valleys shall be designed as beams.

2320.12.2 Spans. Allowable spans for ceiling joists shall be in accordance with Tables 23-1V-J-3 and 23-IV-J-4. Allowable
spans for rafters shall be in accordance with Tables 23-1V-R-1 through 23-1V-R-12, where applicable.

2320.12.3 Framing. Rafters shall be framed directly opposite each other at the ridge. There shall be a ridge board at least
1-inch (25 mm) nominal thickness at all ridges and not less in depth than the cut end of the rafter. At all valleys and hips
there shall be a

single valley or hip rafter not less than 2-inch (51 mm) nominal thickness and not less in depth than the cut end of the
rafter.

2320.12.4 Notches and holes. Notching at the ends of rafters or ceiling joists shall not exceed one fourth the depth.
Notches in the top or bottom of the rafter or ceiling joist shall not exceed one sixth the depth and shall not be located in
the middle one third of the span, except that a notch not exceeding one third of the depth is permitted in the top of the
rafter or ceiling joist not further from the face of the support than the depth of the member. Holes bored in rafters or ceiling
joists shall not be within 2 inches (51 mm) of the top and bottom and their diameter shall not exceed one third the depth of
the member.

2320.12.5 Framing around openings. Trimmer and header rafters shall be doubled, or of lumber of equivalent cross
section, when the span of the header exceeds 4 feet (1219 mm). The ends of header rafters more than 6 feet (1829 mm)
long shall be supported by framing anchors or rafter hangers unless bearing on a beam, partition or wall.

2320.12.6 Rafter ties. Rafters shall be nailed to adjacent ceiling joists to form a continuous tie between exterior walls
when such joists are parallel to the rafters. Where not parallel, rafters shall be tied to 1-inch by 4-inch (25 mm by 102 mm)
(nominal) minimume-size crossties. Rafter ties shall be spaced not more than 4 feet (1219 mm) on center.
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2320.12.7 Purlins. Purlins to support roof loads may be installed to reduce the span of rafters within allowable limits and
shall be supported by struts to bearing walls. The maximum span of 2-inch by 4-inch (51 mm by 102 mm) purlins shall be
4 feet (1219 mm). The maximum span of the 2-inch by 6-inch (51mmby 152 mm) purlin shall be 6 feet (1829 mm) but in
no case shall the purlin be smaller than the supported rafter. Struts shall not be smaller than 2-inch by 4-inch (51 mm by
102 mm) members. The embraced length of struts shall not exceed 8 feet (2438mm) and the minimum slope of the struts
shall not be less than 45 degrees from the horizontal.

2320.12.8 Blocking. Roof rafters and ceiling joists shall be supported laterally to prevent rotation and lateral displacement
when required by Division Ill, Part |, Section 4.4.1.2. Roof trusses shall be supported laterally at points of bearing by solid
blocking to prevent rotation and lateral displacement.

2320.12.9 Roof sheathing. Roof sheathing shall be in accordance with Tables 23-1I-E-1 and 23-II-E-2 for wood structural
panels, and Tables 23-lI-D-1 and 23-1I-D-2 for lumber. Joints in lumber sheathing shall occur over supports unless
approved end-matched lumber is used, in which case each piece shall bear on at least two supports. Wood structural
panels used for roof sheathing shall be bonded by intermediate or exterior glue. Wood structural panel roof sheathing
exposed on the underside shall be bonded with exterior glue.

2320.12.10 Roof planking. Planking shall be designed in accordance with the general provisions of this code. In lieu of
such design, 2-inch (51 mm) tongue-and-groove planking may be used in accordance with Table 23-1V-A. Joints in

such planking may be randomly spaced, provided the system is applied to not less than three continuous spans, planks
are center-matched and end-matched or splined, each plank bears on at least one support, and joints are separated by at
least 24 inches (610 mm) in adjacent pieces.

2320.13 Exit Facilities. In Seismic Zones 3 and 4, exterior exit balconies, stairs and similar exit facilities shall be
positively anchored to the primary structure at not over 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.
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REQUIRES BRACE WALL PANELS
341t max between braced wall lines TO BE IDENTIFIED ON PLANS
A : N\

Braced wall lines shall consist of
[‘ ’| braced wall panels which meer the
SLLLL) OO L) =IIELT] ey | | requirements for location, type ard
{ | amount of bracing specified in Table
4 {t max 4 ft max : ' 23-I-W and are in line or offset from
1 ) | ecach other by noi more than 4 feei
max ofset ln-a x\l I (1219 mm). Braced wall panels shall
braced wall line ? start af not more than 8 feet (2438
mm) from each end of a braced wall .
34 ft max line. All braced wall panels shall be
clearly indicated on the plans.
Construction of braced wall panels
shall be by one of the methods found
on the other side of this sheei.
All vertical joints of panel sheathing
R . shall occur over studs. Horizonital
e —— ) jointy shall occur gover blocking equal
41t max offset in site fo the studding.

Braced wall panel sole plates shall
be nailed 10 the floor framing with
3-168d nails per 16° (406 mm) and rim
Joist above shall be connected 10 10p
plates with 8d nails ar 6~ (152 mum)
o.c. Blocking berween joists or raflers
shall be connected to the top plares
with 3-8d itocnails. Where joists are
perpendicular to braced wall lines
above, blocking shall be provided
i uslng bfﬂClng under and in line with the braced wall
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from comer -panels In a braced wall line
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Braced Wall Lines for High Wind

Sectzon23204.\2 B\q;'gce.é.\d Wall-;;!mggs for hlghwmd

~exterior and interior braced wall lines. .’S‘jbaé}"nﬁ*'sh}*;ilf‘nbf"?éxﬁ“é*etf25‘:ffeéf (7620 mm) on center
_in both the longitudinal and transverse directions in each story.

 EXCEPTION: In one- and two-story Group F, Division 3 bulldings, intsrion braced wall e

~ spacing may be increased to not more than 34 feet (10 363 mm) on center in orderto

- accommodate one single room per dwelling unit not exceeding 900 square feet (83.61
mf): Tha building official mayrequire additional walls faicontaimbraced panelswien this:

exception is used.

In areas subject to frequent and high-magnitude earthquakes (Seismic Zone 4), braced wall lines sh

all occur, in both the longitudinal

and transverse directions, Avery 25 feet maximum. However, in one- and two-story identical-type buildings, a single interior braced

wall line may be spaced no more than 34 feet from an adjacent braced wall line to accommodate
square feet in floor area. See the figure noted in the discussion for Section 2326.4.2.

BRACED WALL LINE X

BRACED WALL
o LINE NO. 4 S
OFFSET ALLOWED ON
BRACED WALL LINE

BRACED WALL LINE NO. 3

8-0" MAX TO
FIRST BRACED
WALL PANEL

BRACED WALL
LINE NO.1

BRACED WALL
PANELS

ACCEPTABLE BRACING EXAMPLE: ONE STORY
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ALTERNATE BRACED WALL PANELS
CALIFORNIA BUILDING CODE 2001. 2320.11.4

2'-8" minimum width

/ Braced wall panel
7 Uplift device
L~

L | - = - \7 4{—7

== T 8 il ST :
M= =i /=iEns == N\

gl “ Ié §| “ I___—: _One No. 4 bar
continuous T & B

10" maximum
panel height

N/

™
A

Continuous foundation

2FT.8IN,
le— . e
MIN. TYP. _
o, . BRACED WALL PANEL, TYP.
PLATE
OPENING
10 FT. O IN. , '/
MAX. TYP.
TIE-DOWN DEVICE WITH AN
APPROVED UPLIFT CAPACITY OF

1,800 POUNDS TYPICAL AT EACH
END OF EACH PANEL

BOTTOM OF SILL PLATE / \ =

3/g IN.-THICK (MIN.) WOOD STRUCTURAL PANEL

TWO ANCHOR BOLTS, ONE AT EACH PANEL SHEATHING NAILED WITH 8d COMMON OR GALVANIZED
QUARTER POINT, INSTALLED IN-ACCORDANCE BOX NAILS NAILED IN ACCORDANCE WITH TABLE 23-1I-B-1
WITH SECTION 1806.6, TYPICAL-EACH BRACED AND ALL PANEL EDGES TO BE BLOCKED, TYPICAL EACH
WALL PANEL BRACED WALL PANEL
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ALTERNATE BRACED WALL PANELS

“Plywood edge nailed with 8d's @ 6™ o.c., per UBC Table 23-1I-B-1, footnote 2.

—— 2-8"min. —-; — 2"-8"min. ~—-|
! | |,
;! | \ 3/8"ply* i t
| \l (one side) ||

o
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T T = — —
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i ‘l' ! i : I stemwall
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T MO psTANCEPER | I \
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Slab-On-Grade Raised Floor

ONE-STORY ELEVATIONS

. APPROVED HOLDOWN
Installed per
manufacturer's
instructions
E!—:—_-— —erer—— T~
] FLOOR JOIST
NP \ APPROVED HOLDOWN
: 3—‘-% 2"x2"x3/16" Installed per
44 mla PLATE WASHERS —— manufacturer's
L @ Anchor Bolts instructions
b, per Sec 1806.6.1.2 N ANCHOR BOLT
bt ¥ % MBARd . ,.'. = ' ' /~CONCRETE SLAB
@/& as require _ - T
L ——f per Sec 2320.11.4 % ROGK FILL
$ it ] EARTH
VYRR X
RAISED FLOOR SECTION DETAIL CONCRETE SLAB FOUNDATION SECTION DETAIL
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TABLE 23-1I-B-1—NAILING SCHEDULE

CONNECTION NAILING?
1. Joist to sill or girder, toenail 3-8d
2. Bridging to joist, toenail each end 2-8d
3. 17 X 6” (25 mm X 152 mm) subfloor or less to each joist, face nail 2-8d
4. Wider than 1” X 6” (25 mm X 152 mm) subfloor to each joist, face nail 3-8d
5. 27 (51 mm) subfloor to joist or girder, blind and face nail 2-16d
6. Sole plate to joist or blocking, typical face nail 16d at 16” (406 mm) o.c.

Sole plate to joist or blocking, at braced wall panels 3-16d per 16” (406 mm)}

7. Top plate to stud, end nail 2-16d
8. Stud to sole plate 4-8d, toenail or 2-16d, end nail
9. Double studs, face nail 164 at 24" (610 mm) o.c.
10. Doubled top plates, typical face nail 16d at 16” (406 mm) o.c.
Double top plates, lap splice §-16d

11. Blocking between joists or rafters to top plate, toenail 3-8d

12. Rim joist to top plate, toenail 8d at 6” (152 mm) o.c.

13. Top plates, laps and intersections, face nail 2-16d

14. Continuous header, two pieces 16d at 16” (406 mm) o.c. along each edge

15. Ceiling joists to plate, toenait 3-8d

16, Continuous header to stud, toenail 4-8d

17. Ceiling joists, laps over partitions, face nail 3-16d

18. Ceiling joists to parallel rafters, face nail 3-16d

19. Rafter to plate, toenail 3-8d

20. 17 (25 mm) brace to each stud and plate, face nail 2-8d

21. 1”7 X 87 (25 mm X 203 mm) sheathing or tess 1o each bearing, face nail 2-8d

22. Wider than 1” X 8” (25 mm X 203 mm) sheathing to each bearing, face nail 3-8d

23, Built-up corner studs 16d at 24” (610 mm}) o.c.

24. Built-up girder and beams 204 at 327 (813 mm) o.c. at top and bottom and staggered 2-20d at ends and at each splice

25, 2”7 (51 mm) planks 2-16d at each bearing

26. Wood structural panels and particleboard?;
Subfloor and wall sheathing (to framing):

17 (12.7 mm) and less 6d3
194357347 (15 mm-19 mm) 8d* or 6d*
Tjg?-17 (22 mm-25 mm) 8d?
1Y/g-1%/4” (29 mm-32 mm) 10d* or 8d°
Combination subfloor-underlayment (to framing):
3/4” (19 mm) and less 6d5
7/g"-17 (22 mm-25 mm) 8d¥
1Y"-1Y4” (29 mm-32 mm) 10d* or 8d°
27. Panel siding (to framing):2
115 (12.7 mm) or less 6d6
5/8” (16 mm) 8df
28. Fiberboard sheathing:?
1457 (12.7 mm) No. 11 ga8
6d4
No. 16 ga.?
377 (20 mm) No. 11 ga.?
8d*
No. 16 ga.?
29. Interior paneling
11 (6.4 mm) 4410
3g” (9.5 mm) 6a'l

1Common or box nails may be used except where otherwise stated.

INails spaced at 6 inches (152 mm) on center at edges, 12 inches {305 mm) at intermediate supports except 6 inches (152 mm) at all supports where spans are
48 inches (1219 mm) or more. For nailing of wood structural panel and particleboard diaphragms and shear walls, refer to Sections 2315.3.3 and 2315.4. Nails
for wall sheathing may be common, box or casing.

3Common or deformed shank.

Common.

3Deformed shank.

5Corrosion-resistant siding or casing nails conforming to the requirements of Section 2304.3.

TFasteners spaced 3 inches (76 mm) on center at exterior edges and 6 inches (152 mm) on center at intermediate supports.

Corrosion-resistant roofing nails with 7/g-inch-diameter {11 mm) head and 11/5-inch (38 mm) tength for 1/-inch (12.7 mm) sheathing and 13/4-inch (44 mm }
length for 25/35-inch (20 mm) sheathing’conforming to the requirements of Section 2304.3.

9Comosion-resistant staples with nominal */36-inch (11 mm) crown and 11/g-inch (29 mm) length for 1/5-inch (12.7 mm) sheathing and 11/,-inch (38 mm) length
for 23/3o-inch (20 mm) sheathing conforming to the requirements of Section 2304.3.

10Panel supports at 16 inches (406 mm) [20 inches (508 mm) if strength axis in the long direction of the panel, unless otherwise marked]. Casing or finish nails
spaced 6 inches (152 mm) on panel edges, 12 inches (305 mm) at intermediate supports.

1panel supports at 24 inches (610 mm). Casing or finish nails spaced 6 inches (152 mm) on panel edges, 12 inches (305 mm) at intermediate supports.
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