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Course Description

Light-frame wood structures typically rely on wood-sheathed shear walls as the lateral force-

resisting system to withstand wind and seismic forces. While many resources exist to help 

engineers determine the load demand on these walls, specific connections and details are often 

rooted in conventional framing practices that can vary regionally. Whether you are new to multi-

story light-frame wood construction or seeking a better understanding of typical shear wall details, 

this presentation will provide useful information for determining appropriate connections and 

addressing common challenges. Using a typical exterior shear wall detail, an example shear wall 

schedule will be developed, showing additional options for consideration. The presentation will 

conclude by showing how this detail can be extrapolated to other shear wall conditions.



Learning Objectives

1. Develop a shear wall schedule using shear wall capacities defined in the American Wood 

Council’s 2021 Special Design Provisions for Wind and Seismic (SDPWS).

2. Examine solutions for splitting issues that can be caused by high nail density in rim joists or 

blocking.

3. Understand when shear clips are required to transfer load from a rim joist to top plates and 

address unique spacing considerations when using this hardware.

4. Learn how to coordinate typical anchor bolts combined with hold down anchors located at each 

end of the shear wall.



» Laying out shear walls for a building; calculating shear wall demand

» Common Challenges in Wood Lateral Systems Layouts, Terry Malone, May 2022

» Five-Story Wood-Frame Structure Over Podium Slab, Doug Thompson

» Diaphragm design

» A Master Class on Wood Lateral-Resisting Systems: In-Depth Diaphragm Layout 

and Analysis, Terry Malone, December 2020

» The Analysis of Irregular Shaped Diaphragms, Terry Malone

» Shear wall deflection, diaphragm deflection, rigid diaphragm analysis

» A Design Example of a Wood Cantilever Diaphragm (Part 1, Part 2, Part 3, Part 4),

Terry Malone, February 2020

» Design Example of a Cantilever Wood Diaphragm, Terry Malone

» NEXT MONTH’S WEBINAR: Force Transfer Around Openings, Terry Malone

What We Won’t Cover Today…

https://www.woodinstitute.org/enrol/index.php?id=231
https://www.woodworks.org/resources/five-story-wood-frame-structure-over-podium-slab/
https://www.woodinstitute.org/course/view.php?id=178
https://www.woodinstitute.org/course/view.php?id=178
https://www.woodworks.org/resources/the-analysis-of-irregular-shaped-diaphragms/
https://www.woodinstitute.org/enrol/index.php?id=174
https://www.woodinstitute.org/enrol/index.php?id=175
https://www.woodinstitute.org/enrol/index.php?id=176
https://www.woodinstitute.org/enrol/index.php?id=177
https://www.woodworks.org/resources/design-example-of-a-cantilever-wood-diaphragm/
https://www.woodworks.org/events/


» How to make sure those demands are met in our details

» Common detailing challenges

» Additional detailing considerations

What We Will Cover Today…



Typical Exterior Wall Detail

https://www.woodworks.org/cad-revit



Source: AWC SDPWS 2021
Always check the footnotes!
(not shown)

“WSP”

(8) Galvanized box nails may be 
substituted for the common nail 
specified in the box below.

Gun nails?



Source: AWC SDPWS 2021
Always check the footnotes! (not shown)

15/32”
Sheathing
10d nails



1 1/2” minimum penetration into DF-L or SP members*

15/32” WSP Sheathing w/ 10d

*Always check the footnotes!!

Nailing at panel edges 10d @ 6”oc 10d @ 4”oc 10d @ 3”oc 10d @ 2”oc

Nominal unit shear capacity, vn 870 plf 1290 plf 1680 plf 2155 plf

Footnotes adjustments:
• Stud spacing w/ 3/8” WSP increase
• Species
• Apparent shear value
• Framing w/ WSP both sides
• Galvanized nail substitution
• Hold down anchor eccentricity



1 1/2” minimum penetration into DF-L or SP member

15/32” WSP Sheathing w/ 10d

ASD allowable unit shear = 
nominal / 2.8 for seismic 

(/2.0 for wind)

Nailing at panel edges 10d @ 6”oc 10d @ 4”oc 10d @ 3”oc 10d @ 2”oc

Nominal unit shear capacity 870 plf 1290 plf 1680 plf 2155 plf

Allowable unit shear capacities
per AWC SDPWS 4.3.3



1 1/2” minimum penetration into DF-L or SP member

15/32” WSP Sheathing w/ 10d

Nailing at panel edges 10d @ 6”oc 10d @ 4”oc 10d @ 3”oc 10d @ 2”oc

Nominal unit shear capacity 870 plf 1290 plf 1680 plf 2155 plf

ASD allowable unit shear capacity 310 plf 460 plf 600 plf 770 plfSeismic



Detail: Shear Wall & Shear Wall Nailing



Detail: Sill Plate and Sill Plate Nailing



» Assume DF-L

» 2x sill plate = 1.5”

» Choose nail type and size
Assume common nails 

» Check full penetration into main 
member (thru floor sheathing)

Sill Plate Nailing

Source: AWC NDS 2018
Always check the footnotes! (not shown)



Try 16d common nail:

» 3 ½” long

» 0.162” diameter

Nail passes through sill plate (1.5”) and floor sheathing (assume 0.75”):

3.5” long - 1.5” sill plate - 0.75” floor sheathing 

= 1.25” penetration into main member < 1.62” required for full capacity

But try reduced capacity, using factor of p/10D = 1.25/1.62 = 0.77

Nail Penetration: 16d Nail

Table 12N requires 10D penetration 
into main member for full capacity:

= 10 * 0.162” = 1.62”

Typical dimensions for common nails 
per AWC NDS Appendix L, Table L4



» Assume DF-L

» 2x sill plate = 1.5”

» Choose nail type and size

» Use 16d common nails

From the table: Z = 141 lb per nail

Reduced for partial penetration:

Z = 141 * 0.77 = 109 lb per nail

Sill Plate Nailing

Source: AWC NDS 2018
Always check the footnotes! (not shown)



CD = 1.6

CM = 1.0 (dry)

Ct = 1.0 (≤ 100°F)

Cg = 1.0 (for dowel type fasteners with D < ¼”)

CΔ = 1.0 (for dowel type fasteners with D < ¼”)

Ceg does not apply (not installed in end grain)

Cdi does not apply (not used in for diaphragm)

Ctn does not apply (not toenailed)

ASD Adjusted Design Values

𝑍′ = 𝑍 × 𝐶𝐷 𝐶𝑀 𝐶𝑡 𝐶𝑔 𝐶∆ 𝐶𝑒𝑔 𝐶𝑑𝑖 𝐶𝑡𝑛

Also include FRT adjustments!



Recall our 10d @ 6”oc SW has a unit capacity of 310 plf.

ASD Adjusted Design Values

𝑍′ = 𝑍 × 𝐶𝐷
𝑍′ = 109 × 1.6
𝒁′ = 𝟏𝟕𝟒 lb/nail

174 Τlb nail

310 Τlb ft
∗ 12 Τin ft = 6.7 in/nail

Use 16d nails @ 6”oc 

(Not adjusted for FRT)



15/32” wall sheathing

Shear Wall Schedule

Nailing at panel edges 10d @ 6”oc 10d @ 4”oc 10d @ 3”oc 10d @ 2”oc

ASD allowable unit shear capacity 310 plf 460 plf 600 plf 770 plf

Sill plate nailing 16d @ 6”oc



15/32” wall sheathing

Shear Wall Schedule

Nailing at panel edges 10d @ 6”oc 10d @ 4”oc 10d @ 3”oc 10d @ 2”oc

ASD allowable unit shear capacity 310 plf 460 plf 600 plf 770 plf

Sill plate nailing 16d @ 6”oc 16d @ 4”oc 16d @ 3”oc 16d @ 2 ½”oc

(Not adjusted for FRT)



15/32” wall sheathing

Shear Wall Schedule

Nailing at panel edges 10d @ 6”oc 10d @ 4”oc 10d @ 3”oc 10d @ 2”oc

ASD allowable unit shear capacity 310 plf 460 plf 600 plf 770 plf

Sill plate nailing 16d @ 6”oc 16d @ 4”oc 16d @ 3”oc 16d @ 2 ½”oc

Source: AWC NDS 2018



Recommended Nail Spacing

Source: AWC NDS Commentary, Table C12.1.6.6



Recommended Nail Spacing

Source: AWC NDS Commentary, Table C12.1.6.6

2.5 x 0.162” = 0.405”

15 x 0.162” = 2.43”



Check with rim joist manufacturer on limits:

Rim Joist Limits

Source: Weyerhaeuser
Check the footnotes!



What to do if we can’t get nails this tight?

Rim Joist Nailing

Nailing at panel edges 10d @ 6”oc 10d @ 4”oc 10d @ 3”oc 10d @ 2”oc

ASD allowable unit shear capacity 310 plf 460 plf 600 plf 770 plf

Sill plate nailing 16d @ 6”oc 16d @ 4”oc 16d @ 3”oc 16d @ 2 ½”oc



Edge distance and space between staggered rows: 2.5 x 0.162” = 0.41”

» Say (2) rows of nails on 1 ½” rim*

» One row for sill plate nailing (16d @ 4” oc min)

» One row for diaphragm nailing

» Say (3) rows of nails on 1 ¾” rim*

» Two rows for sill plate nailing (16d @ 3 ½” oc min)

» One row for diaphragm nailing

» Say up to (7) rows of nails on 3 ½” rim*

» Multiple rows for sill plate nailing (16d @ 3 ½” oc min)

» Multiple rows for diaphragm nailing

* Example only. Confirm with rim joist manufacturer for 
available widths and recommended fastener spacing.

Option 1: Multiple Rows



(Not adjusted for FRT)

* Confirm with rim joist manufacturer for available 
widths and recommended fastener spacing.

Rim Joist Nailing

Nailing at panel edges 10d @ 6”oc 10d @ 4”oc 10d @ 3”oc 10d @ 2”oc

ASD allowable unit shear capacity 310 plf 460 plf 600 plf 770 plf

Minimum rim joist width 1 ¼” LSL* 1 ½” LSL* 1 ¾” LSL* 1 ¾” LSL*

Sill plate nailing 16d @ 6”oc 16d @ 4”oc
2 staggered 

rows, each with 
16d @ 6”oc

2 staggered 
rows, each with 

16d @ 5”oc



» Vertical load-carrying capacity

Additional Rim Joist Considerations

Source: RedBuilt
Check the footnotes!



» Vertical load-carrying capacity

» Header applications

» Diaphragm chord/collector loads

» Adequate joist bearing area

Additional Rim Joist Considerations



» Vertical load-carrying capacity

» Header applications

» Diaphragm chord/collector loads

» Adequate joist bearing area

» Fire-resistant intersection detailing

Additional Rim Joist Considerations

For more on Type III detailing:
https://www.woodinstitute.org/enrol/index.php?id=270

https://www.woodinstitute.org/enrol/index.php?id=270


» Same approach as nails

» Assume DF-L, 1 ½” sill plate

» Consider penetration into main 
member

Option 2: Use Screws

Source: AWC NDS 2018
Always check the footnotes! (not shown)



Try #14 wood screw:

» 0.242” diameter

Nail passes through sill plate (1.5”) and floor sheathing (assume 0.75”):

2.42” min penetration + 1.5” sill plate + 0.75” floor sheathing 

= 4.67” long screw for full penetration into main member

Say 5” long screw

Screw Penetration: #14 Wood Screw

Table 12L requires 10D penetration 
into main member for full capacity:

= 10 * 0.242” = 2.42”

Typical dimensions for wood screws
per AWC NDS Appendix L, Table L3



» Same approach as nails

» Assume DF-L, 1 ½” sill plate

» Consider penetration into main 
member

From the table: Z = 163 lb per screw 
with 10D penetration into the main 
member

Sill Plate Screws

Source: AWC NDS 2018
Always check the footnotes! (not shown)



Recall our 10d @ 6”oc SW has a unit capacity of 310 plf.

ASD Adjusted Design Values

𝑍′ = 𝑍 × 𝐶𝐷
𝑍′ = 163 × 1.6
𝒁′ = 𝟐𝟔𝟎 lb/screw

260 Τlb screw

310 Τlb ft
∗ 12 Τin ft = 10 in/screw

Use #14 x 5” screws @ 10”oc 

(Not adjusted for FRT)



15/32” wall sheathing

Shear Wall Schedule

Nailing at panel edges 10d @ 6”oc 10d @ 4”oc 10d @ 3”oc 10d @ 2”oc

ASD allowable unit shear capacity 310 plf 460 plf 600 plf 770 plf

nails:
Sill plate connection

screws:

16d @ 6”oc
or

#14 x 5” @ 10”oc

16d @ 4”oc 16d @ 3”oc 16d @ 2 ½”oc



15/32” wall sheathing

Shear Wall Schedule

Nailing at panel edges 10d @ 6”oc 10d @ 4”oc 10d @ 3”oc 10d @ 2”oc

ASD allowable unit shear capacity 310 plf 460 plf 600 plf 770 plf

nails:
Sill plate connection

screws:

16d @ 6”oc
or

#14 x 5” @ 10”oc

16d @ 4”oc
or

#14 x 5” @ 6”oc

16d @ 3”oc
or

#14 x 5” @ 4”oc

16d @ 2 ½”oc
or 

#14 x 5” @ 4”oc

(Not adjusted for FRT)



Nailing at panel edges 10d @ 6”oc 10d @ 4”oc 10d @ 3”oc 10d @ 2”oc

ASD allowable unit shear capacity 310 plf 460 plf 600 plf 770 plf

nails:
Sill plate connection

screws:

16d @ 6”oc
or

#14 x 5” @ 10”oc

16d @ 4”oc
or

#14 x 5” @ 6”oc

16d @ 3”oc
or

#14 x 5” @ 4”oc

16d @ 2 ½”oc
or 

#14 x 5” @ 4”oc

15/32” wall sheathing

Shear Wall Schedule

#14 screws @ 5”oc works,
but this is a somewhat

uncommon spacing
(use engineering judgement)

(Not adjusted for FRT)



Recommended Screw Spacing

Source: AWC NDS Commentary, Table C12.1.5.7



Recommended Screw Spacing

Source: AWC NDS Commentary, Table C12.1.6.6

2.5 x 0.242” = 0.605”

15 x 0.242” = 3.63”



Check with rim joist 
manufacturer on limits:

Rim Joist Limits

Source: Weyerhaeuser
Check the footnotes!



» Manufacturer published design 
values

» Check load duration factor (CD) 
for allowable increases

» Minimum spacing, end and 
edge distances

Proprietary Screws

Source: Simpson Strong-Tie
Check the footnotes!



» Can provide multiple rows of screws

» Consider required rim joist width

» Remember diaphragm nailing

» Other rim joist considerations

Optional: Multiple Rows



Detail: Rim Joist to Top Plates



Detail: Rim Joist to Top Plates

or could 
be

Option 1 Option 2 Option 3Option 4



Detail: Rim Joist to Top Plates



» Manufacturer published design 
values

» Check load duration factor (CD) 

» Dimensions for spacing

Proprietary Shear Clips

Source: Simpson Strong-Tie
Check the footnotes! (not shown)



Say each shear clip is good for 600 lb (CD = 1.6)

Recall our 10d @ 6”oc SW has a unit capacity of 310 plf.

Example Shear Clip Calculation

600 Τlb clip

310 Τlb ft
∗ 12 Τin ft = 23 in/clip

Use shear clips @ 16”oc
(consider joist spacing,

use engineering judgement)

(Not adjusted for FRT)



15/32” wall sheathing

Shear Wall Schedule

Nailing at panel edges 10d @ 6”oc 10d @ 4”oc 10d @ 3”oc 10d @ 2”oc

ASD allowable unit shear capacity 310 plf 460 plf 600 plf 770 plf

nails:
Sill plate connection

screws:

16d @ 6”oc
or

#14 x 5” @ 10”oc

16d @ 4”oc
or

#14 x 5” @ 6”oc

16d @ 3”oc
or

#14 x 5” @ 4”oc

16d @ 2 ½”oc
or 

#14 x 5” @ 4”oc

Shear clips [x] clips @ 16”oc

(Not adjusted for FRT)



15/32” wall sheathing

Shear Wall Schedule

Nailing at panel edges 10d @ 6”oc 10d @ 4”oc 10d @ 3”oc 10d @ 2”oc

ASD allowable unit shear capacity 310 plf 460 plf 600 plf 770 plf

nails:
Sill plate connection

screws:

16d @ 6”oc
or

#14 x 5” @ 10”oc

16d @ 4”oc
or

#14 x 5” @ 6”oc

16d @ 3”oc
or

#14 x 5” @ 4”oc

16d @ 2 ½”oc
or 

#14 x 5” @ 4”oc

Shear clips [x] clips @ 16”oc [x] clips @ 12”oc [x] clips @ 12”oc [x] clips @ 8”oc

(Not adjusted for FRT)



» In addition to transferring SW load from above, need to consider the 
addition of diaphragm loading

» Depends on collector configuration

» If rim acts as collector, shear clips need to transfer load from rim to top plate

» If continuous top plates or dropped beam acts as collector, blocking or shear 

panels must transfer load directly into top plate and beam collector.

Diaphragm Load Transfer  



Collector

SW sill plate

SW nailing to floor

Continuous rim 
joist, shear panels 
or blocking

SW nailing to floor

Sheathing 
edge nailing 
(Typ.)

Shear clips 
with spacing 
as noted

Parallel 
joist or 
truss

Perpendicular 
blocking, joists, 
or truss

If blocking or shear panels are 
used, clips receive and are 
spaced based on SW shear 
plus diaphragm shear across 
the SW plus the entire length 
of the collector elements

SW-studs not shown 
for clarity

If continuous rim joist, clips receive and are 
spaced based on SW shear plus diaphragm 
shear across the full length of the shear wall 
below only. 

SW

SW

Collector Collector
Collector

Continuous Rim Joist Collector

SW

SW

SW

SW

Case 1

Case 2
Solid beam and SW top plates at 
the left can act as the collector. 

Load 
Path



Typical Foundation Detail

https://www.woodworks.org/cad-revit

A.B. only needs to extend into 
thickened slab if embedment 
length can be obtained



Detail: Shear Wall Nailing



Detail: Anchor Bolts

Square plate washers 
Prevent cross grain 
bending-splitting of sill 
plate

PT sill plate

Cross grain bending 
(tension perp. to grain 
stresses)

Wood structural 
panel 1/2” Max

Square Plate Washers

Standard cut washer 
if slotted hole



» Assume DF-L

» Sill plate thickness

» 2x, 3x, 4x

» 6” embed min

» ZII for in-plane shear

Sill Plate Anchor Bolts

Source: AWC NDS 2018
Always check the footnotes! (not shown)

NDS Table 12E for bolts from wood to concrete

Assume 3x sill plate with 5/8” A.B.
ZII = 1180 lb



CD = 1.6

CM = 1.0 (dry)

Ct = 1.0 (≤ 100°F)

Cg does not apply to sill plates

CΔ = 1.0 if end distance & spacing requirements are met

Ceg does not apply (not installed in end grain)

Cdi does not apply (not used in for diaphragm)

Ctn does not apply (not toenailed)

ASD Adjusted Design Values

𝑍′ = 𝑍 × 𝐶𝐷 𝐶𝑀 𝐶𝑡 𝐶𝑔 𝐶∆ 𝐶𝑒𝑔 𝐶𝑑𝑖 𝐶𝑡𝑛

Also include FRT adjustments!



» Typically need to follow ACI 318 Ch 17 for concrete anchorage

» IBC exception for sill plates-Light framed sill plates (Section 1905.1.8):

For the calculation of the in-plane shear strength of anchor bolts attaching wood sill 

plates of bearing or nonbearing walls of light-frame wood structures to foundations or 

foundation stem walls, the in-plane shear strength in accordance with 17.5.2 and 

17.5.4 need not be computed and 17.2.3.5.3 shall be deemed to be satisfied provided 

all of the following are met:

» In-plane shear strength per NDS Table 12E

» Max anchor bolt size 5/8”

» Min 7” embed

» 1 ¾” min concrete edge distance (parallel to load)

» 15D min concrete edge distance (perp to load)

» 2x or 3x sill plate

Concrete Anchorage



Recall our 10d @ 6”oc SW has a unit capacity of 310 plf.

ASD Adjusted Design Values

𝑍′ = 𝑍 × 𝐶𝐷
𝑍′= 1180 × 1.6
𝒁′ = 𝟏𝟖𝟖𝟖 lb/bolt

1888 Τlb bolt

310 Τlb ft
∗ 12 Τin ft = 73 in/bolt

Use 5/8” A.B. @ 48”oc
(use engineering judgement)

(Not adjusted for FRT)



15/32” wall sheathing

Shear Wall Schedule

Nailing at panel edges 10d @ 6”oc 10d @ 4”oc 10d @ 3”oc 10d @ 2”oc

ASD allowable unit shear capacity 310 plf 460 plf 600 plf 770 plf

nails:
Sill plate connection

screws:

16d @ 6”oc
or

#14 x 5” @ 10”oc

16d @ 4”oc
or

#14 x 5” @ 6”oc

16d @ 3”oc
or

#14 x 5” @ 4”oc

16d @ 2 ½”oc
or 

#14 x 5” @ 4”oc

Shear clips [x] clips @ 16”oc [x] clips @ 12”oc [x] clips @ 12”oc [x] clips @ 8”oc

Anchor bolts
5/8” A.B. w/ 7” 

min embed
@ 48” oc



15/32” wall sheathing

Shear Wall Schedule

Nailing at panel edges 10d @ 6”oc 10d @ 4”oc 10d @ 3”oc 10d @ 2”oc

ASD allowable unit shear capacity 310 plf 460 plf 600 plf 770 plf

nails:
Sill plate connection

screws:

16d @ 6”oc
or

#14 x 5” @ 10”oc

16d @ 4”oc
or

#14 x 5” @ 6”oc

16d @ 3”oc
or

#14 x 5” @ 4”oc

16d @ 2 ½”oc
or 

#14 x 5” @ 4”oc

Shear clips [x] clips @ 16”oc [x] clips @ 12”oc [x] clips @ 12”oc [x] clips @ 8”oc

Anchor bolts
5/8” A.B. w/ 7” 

min embed
@ 48” oc

5/8” A.B. w/ 7” 
min embed

@ 48” oc

5/8” A.B. w/ 7” 
min embed

@ 36” oc

5/8” A.B. w/ 7” 
min embed

@ 24” oc

(Not adjusted for FRT)



Wall
DL

V

C
h

o
rd

C
h

o
rd

Typical Shear Wall Forces

h 

Req’d. moment arm

c.l. bearing

C

c.l. A.B.

T
b 

Sheathing 
joint as occurs

2x blocking
as required
at joints.

DLhdr2DLhdr1

Anchor bolts 
or nailing 

Hold down 
anchor 

Hdr / strut Hdr / strut 

V 
WDL plf 

tstuds

CL
.brgl

beff

Beff 

C.L. 
brg.

Alternate points 
of rotation

b

∆𝒂 𝒆𝒇𝒇 ∆𝒂

Slip calc. 
at anchor

Slip 
translated 
to end of 
wall

beff

Must use same 
reference point 
for dimensions

B - C.L. brg

Shear Wall Rotation

𝑺𝑾𝒓𝒐𝒕

𝑺𝑾𝒓𝒐𝒕

Anchor



Option D Continuous Tie-rod System

Optional 
tie-strap 
anchor

Footnote 10-Where tension force induced by shear wall 
overturning is resisted by a hold down attached to the inside 
face of the end post, nominal unit shear capacity for shear 
walls using 10d common nails shall be multiplied by 0.92.

Eccentricities 
are present

Minimal or no 
eccentricities are 
present

Standard Hold Down 
Installation

(Bucket Style)

Strap Hold Down 
Installation

…
…
…

Option A Option B Option C



Sill Plate Anchors vs Hold Down Anchors

Strut/collector

Sill Plate Anchorage
(Anchor Bolts)

Uniform anchorage: 
Transfers shear from wall 

sill plate to foundation 
below.

Wall Hold Down
Transfers vertical tension forces 
to floor/wall or foundation 
below.

V

C
T



Source: 
Simpson Strong-Tie

Hold Downs & Tie Downs
Loose bolted connection 
due to vertical shrinkage 
of framing. Tighten after 
shrinkage

VS.

Continuous 
Tiedown System



Anchor Bolt Layout: Tiedowns

V

C
T



Example:

600 plf shear wall (10d @ 3”oc)

8 ft long (96” total wall length)

=4,800 lb capacity

Anchor Bolts @ 36”oc = 3 bolts

=5,664 lb capacity

But what if our tiedown system takes up 18” at each end of the wall?

Anchor Bolt Spacing

OK



Example:

But what if our tiedown system takes up 18” at each end of the wall?

Recall: 96” total wall length 
(4,800 lb capacity)

But only 60” available for anchor bolts

Anchor Bolts @ 36”oc = 2 bolts

=3,776 lb capacity

Anchor Bolt Spacing

No good!



Example:

600 plf shear wall (10d @ 3”oc)

8 ft long (96” total wall length)

60” available for anchor bolts

Adjust spacing:

Anchor Bolt Spacing

1888 Τlb bolt

600 Τlb ft
∗
60 in

8 ft
= 23 in/bolt

Use 5/8” A.B. @ 22”oc 
Gives us 3 bolts in 60”

= 5,664 lb capacity OK



Other Considerations



Double-Sided Shear Walls



15/32” wall sheathing

Shear Wall Schedule

Nailing at 
panel edges

10d @ 
6”oc

10d @ 
4”oc

10d @ 
3”oc

10d @ 
2”oc

2 sides
10d @ 6”oc

2 sides 
10d @ 4”oc

2 sides 10d @ 
3”oc

2 sides 10d @ 
2”oc

ASD allowable 
unit shear 
capacity

310 plf 460 plf 600 plf 770 plf 620 plf 920 plf 1200 plf 1540 plf

Sill plate 
nailing:

16d @ 
6”oc

16d @ 
4”oc

16d @ 
3”oc

16d @ 
2 ½”oc

16d @ 
3”oc

2 staggered 
rows, each w/ 

16d @ 4”oc

2 staggered 
rows, each w/ 

16d @ 3”oc

2 staggered 
rows, each w/ 
16d @ 2 ½”oc 

Shear clips
[x] clips 
@ 16”oc

[x] clips 
@ 12”oc

[x] clips 
@ 12”oc

[x] clips 
@ 8”oc

[x] clips
@ 10”oc 

[x] clips
@ 6”oc

[x] clips
@ 6”oc

[x] clips
@ 4 ½”oc

Anchor bolts
(7” min 
embed)

5/8”
@ 48”oc

5/8”
@ 48”oc

5/8”
@ 36”oc

5/8” 
@ 24”oc

5/8”
@ 36”oc

5/8” 
@ 24”oc

5/8” 
@ 18”oc

5/8” 
@ 12”oc

(Not adjusted for FRT)



15/32” wall sheathing

Shear Wall Schedule

Nailing at 
panel edges

10d @ 
6”oc

10d @ 
4”oc

10d @ 
3”oc

10d @ 
2”oc

2 sides
10d @ 6”oc

2 sides 
10d @ 4”oc

2 sides 10d @ 
3”oc

2 sides 10d @ 
2”oc

ASD allowable 
unit shear 
capacity

310 plf 460 plf 600 plf 770 plf 620 plf 920 plf 1200 plf 1540 plf

Sill plate 
nailing:

16d @ 
6”oc

16d @ 
4”oc

16d @ 
3”oc

16d @ 
2 ½”oc

16d @ 
3”oc

2 staggered 
rows, each w/ 

16d @ 4”oc

2 staggered 
rows, each w/ 

16d @ 3”oc

2 staggered 
rows, each w/ 
16d @ 2 ½”oc 

Shear clips
[x] clips 
@ 16”oc

[x] clips 
@ 12”oc

[x] clips 
@ 12”oc

[x] clips 
@ 8”oc

[x] clips
@ 10”oc 

[x] clips
@ 6”oc

[x] clips
@ 6”oc

[x] clips
@ 4 ½”oc

Anchor bolts
(7” min 
embed)

5/8”
@ 48”oc

5/8”
@ 48”oc

5/8”
@ 36”oc

5/8” 
@ 24”oc

5/8”
@ 36”oc

5/8” 
@ 24”oc

5/8” 
@ 18”oc

5/8” 
@ 12”oc

(Not adjusted for FRT)



15/32” wall sheathing

Shear Wall Schedule

Nailing at 
panel edges

10d @ 
6”oc

10d @ 
4”oc

10d @ 
3”oc

10d @ 
2”oc

2 sides 
10d @ 4”oc

2 sides 10d @ 
3”oc

2 sides 10d @ 
2”oc

ASD allowable 
unit shear 
capacity

310 plf 460 plf 600 plf 770 plf 920 plf 1200 plf 1540 plf

Sill plate 
nailing:

16d @ 
6”oc

16d @ 
4”oc

16d @ 
3”oc

16d @ 
2 ½”oc

2 staggered 
rows, each w/ 

16d @ 4”oc

2 staggered 
rows, each w/ 

16d @ 3”oc

2 staggered 
rows, each w/ 
16d @ 2 ½”oc 

Shear clips
[x] clips 
@ 16”oc

[x] clips 
@ 12”oc

[x] clips 
@ 12”oc

[x] clips 
@ 8”oc

[x] clips
@ 6”oc

[x] clips
@ 6”oc

[x] clips
@ 4 ½”oc

Anchor bolts
(7” min 
embed)

5/8”
@ 48”oc

5/8”
@ 48”oc

5/8”
@ 36”oc

5/8” 
@ 24”oc

5/8” 
@ 24”oc

5/8” 
@ 18”oc

5/8” 
@ 12”oc

(Not adjusted for FRT)



15/32” wall sheathing

Shear Wall Schedule

Nailing at 
panel edges

10d @ 
6”oc

10d @ 
4”oc

10d @ 
3”oc

10d @ 
2”oc

2 sides 
10d @ 4”oc

2 sides 10d @ 
3”oc

2 sides 10d @ 
2”oc

ASD allowable 
unit shear 
capacity

310 plf 460 plf 600 plf 770 plf 920 plf 1200 plf 1540 plf

Sill plate 
nailing:

16d @ 
6”oc

16d @ 
4”oc

16d @ 
3”oc

16d @ 
2 ½”oc

2 staggered 
rows, each w/ 

16d @ 4”oc

2 staggered 
rows, each w/ 

16d @ 3”oc

2 staggered 
rows, each w/ 
16d @ 2 ½”oc 

Shear clips
[x] clips 
@ 16”oc

[x] clips 
@ 12”oc

[x] clips 
@ 12”oc

[x] clips 
@ 8”oc

[x] clips
@ 6”oc

[x] clips
@ 6”oc

[x] clips
@ 4 ½”oc

Anchor bolts
(7” min 
embed)

5/8”
@ 48”oc

5/8”
@ 48”oc

5/8”
@ 36”oc

5/8” 
@ 24”oc

5/8” 
@ 24”oc

5/8” 
@ 18”oc

5/8” 
@ 12”oc

(Not adjusted for FRT)



Double-Sided Shear Walls



Fire Retardant-Treatment

» Strength reduction factors:
Check with FRTW manufacturer

» Corrosion-resistant fasteners

Source: Hoover Treated Wood Products
Check the footnotes! (not shown)



SW Detail Variations



Stud to Diaphragm

WIND LOAD 
FROM WALL

DIAPHRAGM
SHEATHING

Floor/Roof framing 
parallel to walls (no 
blocking)

FLOOR JOIST



Joists Parallel to Wall

Nail bottom flange to top 
plate or use shear clip



Interior Shear Wall: Joists Parallel

Nail bottom flange to top 
plate or use shear clip



Interior Shear Wall: Joists Perpendicular

Nail bottom flange to top 
plate or use shear clip



QUESTIONS?
This concludes The American 

Institute of Architects Continuing 

Education Systems Course

Ashley Cagle, PE, SE ashley.cagle@woodworks.org

Terry Malone, PE, SE terrym@woodworks.org

WoodWorks – Wood Products Council



This presentation is protected by US 
and International Copyright laws. 

Reproduction, distribution, display and use of 
the presentation without written permission 

of the speaker is prohibited.

© The Wood Products Council 2023

Disclaimer: The information in this presentation, including, without limitation, references to information contained in other 
publications or made available by other sources (collectively “information”) should not be used or relied upon for any 

application without competent professional examination and verification of its accuracy, suitability, code compliance and 
applicability by a licensed engineer, architect or other professional. Neither the Wood Products Council nor its employees, 

consultants, nor any other individuals or entities who contributed to the information make any warranty, representative or 
guarantee, expressed or implied, that the information is suitable for any general or particular use, that it is compliant with 

applicable law, codes or ordinances, or that it is free from infringement of any patent(s), nor do they assume any legal liability 
or responsibility for the use, application of and/or reference to the information. Anyone making use of the information in any 

manner assumes all liability arising from such use.
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