(c) Plywood sheathing.

1. Boundary members. All boundary
members will be proportioned and spliced where
necessary to transmit direct stresses. The nominal
width of the framing members will be at least 2
inches (50mm). In general, panel edges will bear on
the framing members and butt along their centerlines.
Nails will be placed not less than 3/8 inch (10mm) in
from the pand edge, not more than 12 inches
(300mm) apart along intermediate supports, and 6
inches (150mm) along panel edge bearings, and will
be firmly driven into the framing members. No
unblocked panels less than 12 inches (300mm) wide
will be used.

2. Nailing. The use of pneumatically or
mechanically driven sted wire staples with a
minimum crown width of 7/16 inch (11mm) is an
acceptable  alternative method of attaching
digphragms. The crown of the staple must be
installed paralle to the framing member.

Minimum Staple
Common Penetration
Wire Nail Staple In Framin
Member
6d 14 gauge linch
8d 13 gauge linch
10d 11/8inch 12 gauge
linch = 25mm

3. Typical details. Refer to Figure 7-63.

(5) Acceptance criteria.

(8 The response modification factors, R,
for wood diaphragms conforming to Performance
Objectives 1A shall be based on the factor for the
applicable sructural system in Table 7-1. The
nominal shear strength of wood diaphragms will be
calculated by principles of mechanics using values of
fastener strength and shear resistance in the sheathing
material based on approved values from cyclica
tests. The design strength shall be the nomina
strength multiplied by a resistance factor, N, equa to
0.65. When approved allowable stress (including a
one-third increase for wind or seismic loads), the
design strength may be taken as 1.50 times the
allowable values. Factored shear capacity values
(i.e., including capacity reduction factor, N, equal to
0.65) for plywood diaphragm are provided in Table
7-25.

(b) Modification factors, m, for enhanced

performance objectives are provided in Table 7-26.

(0 Modding parameters and numerica
acceptance criteria for nonlinear procedures are
provided in Table 7-27.

(d) Expected strength, Qce, for
deformation-controlled  connections and  other
elements shall be taken as the nominal strength
calculated in accordance with FEMA 302, without
the N factor.

(e Lower-bound strength for force
controlled connections and other e ements shall be
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details above are schematic, the purpose is to show the path of forces in a
particular arrangement of framing elements.

Blocking between joists
Roof plywood diaphraghm

Normal joists

Framing anchor or 2 x
solid blocking
sect. A)

Nail X to blocking
Floor plywood diaphraghm

Parallel joists

Rim joists

Blocking to resist
lateral forces
normal to wall-load
from rim joists into
blocking and then
into diaphragm with
Nail X

Exterior sheating at
Shear wall

Footing

Moisture & termite
protection not shown

Sheet 1 of 4

Figure 7-63 Wood details.
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Double
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connections will be similar but modified
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Figure 7-63
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Sheet 2 of 4

Wood details continued.
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C A Nailing & each stud v vertical
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) \ Nailing
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Figure 7-63 continued. Sheet 3 of 4
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Figure 7-63 Wood details continued.
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m Factors for Linear Procedures?

Primary Secondary
0 SE | LS | CP LS CcP
Height/Length
Shear Walls Ratio (h/L)!
Horizontal 1" x 6" Sheathing h/iL<1.0 1.8 30 |42 |50 |50 5.5
Horizontal 1" x 10" Sheathing hiL<1.0 1.6 25 |34 |40 |40 5.0
Horizontal Wood Siding Over hiL <1.5 1.4 20 |26 |30 |31 4.0
Horizontal 1" x 6" Sheathing
Horizontal Wood Siding Over hiL<1.5 1.3 18 |23 |26 |28 3.0
Horizontal 1" x 10" Sheathing
Diagonal 1" x 6" Sheathing h/iL <15 1.5 22 129 |33 |34 3.8
Diagonal 1" x 8" Sheathing hiL<1.5 14 21 127 |31 |31 3.6
Horizontal Wood Siding Over hiL<2.0 1.3 18 (22 (25 |25 3.0
Diagonal 1" x 6" Sheathing
Horizontal Wood Siding Over hiL <2.0 1.3 1.7 120 |23 |25 2.8
Diagonal 1" x 8" Sheathing
Double Diagonal 1" x 6" Sheathing hiL <2.0 12 15 |18 |20 | 23 2.5
Double Diagonal 1" x 8" Sheathing hiL<2.0 1.2 1.5 | 1.7 |19 |20 2.5
Vertical 1" x 10" Sheathing hiL<1.0 1.5 23 {341 36 | 36 4.1
Structural Pane! or Plywood Panel Sheathing or Siding hiL <1.0* 1.7 23 |38 |45 |45 55
hiL > 2.0* 1.4 20 |26 |30 |30 4.0
. hiL <35 !
Stucco on Studs hiL<1.0* 1.5 23 |31 |36 | 36 4.0
hiL=20* 1.3 18 |22 |25 | 25 3.0
Stucco over 1" x Horizontal Sheathing hiL<2.0 1.5 22 |30 |35 |35 4.0
Gypsum Plaster on Wood Lath hiL <2.0 1.7 28 |39 |46 | 46 51
Gypsum Plaster on Gypsum Lath hiL<2.0 1.8 30 |42 |50 |42 5.5
Gypsum Plaster on Metal Lath hiL<2.0 1.7 27 |37 |44 |37 5.0
Gypsum Sheathing hiL<2.0 1.9 3.3 (47 | 5.7 |47 6.0
Gypsum Wallboard hiL<1.0* 1.9 33147 |57 |47 6.0
hiL=2.0" 1.6 25 |34 |40 | 38 45
Horizontal 1" x 68" Sheathing With Cut-In Braces or Diagonal hiL<1.0 1.7 27 (37 [ 44 |42 4.8
Blocking
Fiberboard or Particleboard Sheathing hiL<15 1.6 24 |32 (38 |38 5.0

1. Forratios greater than the maximum listed values, the component is considered not effective in resisting lateral loads.

2 Linear interpolation is permitted for intermediate value if h/L has asterisks.

Table 7-26: Numerical Acceptance Factors for Linear Procedures—Wood Components
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m Factors for Linear Procedures?
Primary Secondary
10 SE | LS | CP LS CP
Length/Width
Diaphragms Ratio (L/b)"
Single Straight Sheathing, Chorded Lib<20 1 15 | 20 {25 |24 3.1
Single Straight Sheathing, Unchorded Lib<20 1 13 115 |20 1.8 2.5
Double Straight Sheathing, Chorded Lib<25 1.25 16 |20 |25 |23 2.8
Double Straight Sheathing, Unchorded Lib<25 1 13 |15 |20 1.8 23
Single Diagonal Sheathing, Chorded Lib<25 1.25 16 | 2.0 25 1 23 2.9
Single Diagonal Sheathing, Unchorded Lib<20 1 13 |15 (20 | 1.8 2.5
Straight Sheathing Over Diagonal Sheathing, Chorded L/b<3.0 1.5 20 |25 |30 |28 3.5
Straight Sheathing Over Diagonal Sheathing, Unchorded Lib<25 1.25 16 | 2.0 25 |23 3.0
Double Diagonal Sheathing, Chorded Lib<35 1.5 20 |25 |30 |29 3.5
Double Diagonal Sheathing, Unchorded L/b<35 125 16 {20 125 |24 3.1
Wood Structural Panel, Blocked, Chorded Lb<30* 1.5 23130 |40 |35 45
Lib=4* 1.5 20 | 25 130 | 28 3.5
Wood Structural Panel, Unblocked, Chorded Lib < 3* 1.5 20 (25 3.0 |29 4.0
Lib=4* 1.5 1.8 |20 |25 26 3.2
Wood Structural Panel, Blocked, Unchorded Lib<25 1.25 19 | 25 3.0 | 29 4.0
: Lib=3.5 1.25 1.6 2.0 2.5 2.6 3.2
Wood Structural Panel, Unblocked, Unchorded Lib<25 1.25 16 [ 20 {25 | 24 3.0
Lib=135 1.0 1.3 1.5 2.0 2.0 26
Wood Structural Panel Overlay on Sheathing, Chorded L/b< 3" 1.5 20 |25 {30 |29 4.0
Lib=4* 1.5 18 |20 |25 [ 26 |32
Wood Structural Panel Overlay on Sheathing, Unchorded Lib<25 1.25 16- | 2.0 25 | 24 3.0
‘ Lib=35 1.0 13 |15 |20 |19 2.6
Component/Element
Frame elements subject to axial and bending stresses |10 [18 [25 [30 [25 T[40
Connections
Nails - 8d and larger - Wood to Wood 2.0 40 |60 | 80 |80 9.0
Nails - 8d and larger - Metal to Wood 2.0 3.0 |40 |60 |50 7.0
Screws - Wood to Wood 1.2 1.6 |20 (22 |20 2.5
Screws - Metal to Wood 1.1 15 |18 [ 20 |18 23
Lag Bolts - Wood to Wood 1.4 20 |25 |30 |25 3.3
Lag Bolts - Metal to Wood 1.3 18 |23 |25 | 24 3.0
Machine Bolts - Wood to Wood 1.3 22 |30 |35 133 3.9
Machine Bolts - Metal to Wood 1.4 21 28 |33 | 341 3.7
Split Rings and Shear Plates 1.3 18 [ 22 |25 |23 2.7
Bolts - Wood to Concrete or Masonry 1.4 21 127 |30 |28 35

1. For1atios greater than the maximum listed valugs, the component is considered not effective in resisting lateral loads.

2 Linear interpolation is permitted for intermediate value i WL has asterisks.

Table 7-26: Numerical Aceeptance Factors for Linear Procedures—Wood Components (Continued)
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d e c
Shear Wall Type - Types of Existing Wood and Light Frame Height/Length
Shear Walls , Ratio h/L!
Horizontal 1" x 8" Sheathing hiL<1.0 5.0 6.0 0.3
Horizontal 1" x 10" Sheathing hiL<1.0 4.0 5.0 0.3
Horizontal Wood Siding Over Horizontal 1" x 8" Sheathing hiL<1.5 3.0 4.0 0.2
Horizontal Wood Siding Over Horizontal 1" x 10" Sheathing hiL<1.5 2.6 3.6 0.2
Diagonal 1" x 6" Sheathing hiL<1.5 3.3 4.0 0.2
Diagonal 1" x 8" Sheathing hiL<1.5 31 4.0 0.2
Horizontal Wood Siding Over Diagonal 1" x 6" Sheathing hiL<2.0 2.5 3.0 0.2
Horizontal Wood Siding Over Diagonal 1" x 8" Sheathing hiL<2.0 2.3 3.0 0.2
Double Diagonal 1" x 8" Sheathing hL <20 2.0 25 0.2
Double Diagonal 1" x 8" Sheathing h/IL<2.0 2.0 25 0.2
Vertical 1" x 10" Sheathing AL<1.0 3.6 4.0 0.3
Structural Panel or Flywood Panel Sheathing or Siding AL <1.0* 4.5 55 0.3
hiL>2.0* 3.0 4.0 0.2
: hiL<3.5
Stucco on Studs RL<1.0" 3.6 4.0 0.2
hiL=2.0* 2.5 3.0 0.2
Stucco over 1" x Horizontal Sheathing hL<20 3.5 4.0 0.2
Gypsum Plaster on Wood Lath hL <20 46 5.0 0.2
Gypsum Plaster on Gypsum Lath ) hiL <2,0 5.0 6.0 0.2
Gypsum Plaster on Metal Lath hiL<2.0 4.4 5.0 0.2
Gypsum Sheathing hiL<2.0 57 6.3 0.2
Gypsum Wallboard hiL <1.0* 57 6.3 0.2
: hiL. = 2.0* 4.0 5.0 0.2
Horizontal 1" x 6" Sheathing With Cut-In Braces or Diagonal hiL<1.0 4.4 50 0.2
Blocking ‘
Fiberboard of Particleboard Sheathing hiL<1.5 3.8 4.0 0.2
L.ength/Width
Diaphragm Type - Horizontal Wood Diaphragms Ratio (L/b)?
Single Straight Sheathing, Chorded Lib<20 25 35 0.2
Single Straight Sheathing, Unchorded Lib<2.0 2.0 3.0 0.3
Double Straight Sheathing, Chorded Lib<20 25 3.5 0.2
Double Straight Sheathing, Unchorded Lib<20 2.0 3.0 0.3

1. Forratios greater than the maximum listed values, the component is considered not effective in resisting lateral loads.
Notes: (a) Acceptance criteria for primary components

(A/A)10=1.0+0.2(d- 1.0)
(A/A}) SE=1.0+0.5 (d- 1.0)
(A/A)LS=1.0+0.8(d-1.0)
(A/A) CP=d
y
(b) Acceptance criteria for secondary components

(A/A)LS =d
(A/A,) CP=¢

(c) Linear interpolation is permitted for intermediate values if h/L or L/b has asterisks.

Table 7-27: Normalized Force-Deflection Curve Coordinates for Nonlinear Procedures—Wood
Components
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Single Diagonal Sheathing, Chorded Lib<20 25 3.5 0.2
Single Diagonal Sheathing, Unchorded Lib<2.0 2.0 3.0 0.3
Straight Sheathing Over Diagonal Sheathing, Chorded L/b<20 3.0 4.0 0.2
Straight Sheathing Over Diagonal Sheathing, Unchorded Lib<2.0 25 3.5 0.3
Double Diagonal Sheathing, Chorded Lib<2.0 3.0 4.0 0.2
Double Diagonal Sheathing, Unchorded Lib<2.0 2.5 3.5 0.2
Wood Structural Panel, Blocked, Chorded Lib<3* 4.0 5.0 0.3
Lib=4* 3.0 4.0
Wood Structural Panel, Unblocked, Chorded L/ib<3* 3.0 4.0 0.3
Lib=4* 25 3.5
Wood Structural Panel, Blocked, Unchorded Lib<25* 3.0 4.0 0.3
L/b = 3.5* 25 35
Wood Structural Panel, Unbtocked, Unchorded Lib<25* 25 3.5 0.4
L/b=3.5" 20 3.0
Wood Structural Panel Overlay On Sheathing, Chorded L/b <3 3.0 4.0 0.3
Lib=4* 25 3.5
Wood Structural Panel Overlay On Sheathing, Unchorded Lib<25" 25 35 0.4
‘ L/b=3.5" 2.0 3.0
Connection Type o
Nails - Wood to Wood 7.0 8.0 0.2
Nails - Metal to Wood 5.5 7.0 0.2
Screws - Wood to Wood 2.5 3.0 0.2
Screws - Wood to Metal 2.3 2.8 0.2
Lag Bolts - Wood to Wood 2.8 3.2 0.2
Lag Bolts - Metal to Wood 2.5 3.0 0.2
Bolts - Woed to Wood 3.0 3.5 0.2
Bolts - Metal to Wood 2.8 3.3 0.2

1. For ratios greater than the maximum listed values, the component is considered not effective in resisting lateral loads.
Notes: (a) Acceptance criteria for primary components

(A/A)10=1.0+02(d- 1.0)
(A/A,) SE=1.0+0.5(d - 1.0)
(A/A)) LS =1.0+0.8(d- 1.0)
(A/A)) CP=d
(b) Acceptance criteria for secondary components

(A/A)LS=d
(AI5) CP=¢

(c) Linear interpolation is permitted for intermediate values if h/L or L/b has asterisks.

Table 7-27: Normalized Force-Deflection Curve Coordinates for Nonlinear Procedures—Wood
Components (Continued)
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determined in accordance with FEMA 302,
includingthe N factor.

g. Horizontal Bracing.

(1) General. Diaphragms may be made of
horizontal sted bracing.  Usually, the bracing
consists of members added to the top or bottom plane
of a system of floor or roof trusses or beams.
Transverse elements are added for components
perpendicular to the trusses or beams, and diagonal
members are added to form a triangulated plane of

bracing.

(2) Acceptance criteria.

(8 Response modification factors, R, for
horizontal bracing in buildings conforming to
Performance Objective 1A will be based on the
factors for the applicable structural systems in Table
7-1. Bracing members and connections will be
designed as prescribed for vertical steel concentric
braced framesin Paragraph 7-3b.

(b) Modification factors, m, for enhanced
performance objectives and modeling parameters and
numerical acceptance criteria shall be as prescribed
for concentric stedl braced frames in Paragraph 7-
3b(9).

(c) Expected strength for deformation-
controlled components and lower-bound strength for
force-controlled components shall also be as
prescribed for concentric braced frames in Paragraph
7-3b(9).
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