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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.



What We Won't Cover Today...

»

»

»

»

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



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/

What We Will Cover Today...

» How to make sure those demands are met in our details
» Common detailing challenges
» Additional detailing considerations



Typical Exterior Wall Detail

SEE PLAN &
S.W. SCHED.

SILL PL NAILING
PER SCHEDULE

B.N.

1/8" GAP

SHEAR CLIPS
PER SCHEDULE
(AS REQUIRED)

SEE PLAN &
S.W. SCHED.

ﬁ STUD WALL PER PLAN

WOOD STRUCTURAL PANEL
SHEATHING PER PLAN

\— FLOOR JOISTS PER PLAN

RIM JOIST PER SCHEDULE

¥ STUD WALL PER PLAN

SEE PLAN &
S.W. SCHED.

SILL PL NAILING
PER SCHEDULE

(1 /8" GAP

E.N.
B.N.

SEE PLAN &
S.W. SCHED.

ﬁ STUD WALL PER PLAN

WOOD STRUCTURAL PANEL
SHEATHING PER PLAN

\ I-JOIST PER PLAN

STUD WALL PER PLAN

JOIST HANGER
¥ PER SCHEDULE OR PLAN

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



‘“WSP” Gun nails?

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

Nail Type & Size
Length (in.) x Shank diameter (in.) x Head diameter (in.)

Common Nail Galvanized Box Nail 7
6d (2 x 0.113 x 0.266) 6d (2 x 0.099 x 0.266)

8d (2-1/2x 0.131 x 0.281) 8d (2-1/2 x 0.113 x 0.297)

10d (3 x 0.148 x 0.312) 10d (3 x 0.128 x 0.312)

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




15/32”
Sheathing
10d nails ' |

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




15/32" WSP Sheathing w/ 10d

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

Nailing at panel edges

10d @ 6”0c|10d @ 4”oc

10d @ 3"oc

10d @ 2"oc

Nominal unit shear capacity, vn 870 plf 1290 plf

1680 plf

2155 plf

*Always check the footnotes!!

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




15/32" WSP Sheathing w/ 10d

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

Nailing at panel edges 10d @ 6”0c|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 =
nominal / 2.8 for seismic
(/2.0 for wind)

Allowable unit shear capacities
per AWC SDPWS 4.3.3



15/32" WSP Sheathing w/ 10d

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

T

Nailing at panel edges 10d @ 6”0c|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 pif 460 plf 600 pif 770 plf




Detail: Shear Wall & Shear Wall Nailing



Detail: Sill Plate and Sill Plate Nailing



Table 12N COMMON, BOX, or SINKER STEEL WIRE NAILS: Reference Lateral Design
Values, Z, for Single Shear (two member) Connections**

for sawn lumber or SCL with both members of identical specific gravity (tabulated lateral design values
are calculated based on an th of nail penetration, p, into the main member equal to 100
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Nail Penetration: 16d Nail

Try 16d common nail: Table 12N requires 10D penetration
» 3%” long into main member for full capacity:
» 0.162” diameter =10 *0.162" = 1.62"

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

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



Table 12N COMMON, BOX, or SINKER STEEL WIRE NAILS: Reference Lateral Design
Values, Z, for Single Shear (two member) Connections**
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ASD Adjusted Design Values

Z' =7 x (Co) (i) i (25) ) (Geq) () (Gen)

=16 Also include FRT adjustments!
Cy, = 1.0 (dry)

C,=1.0 (< 100°F)

C, = 1.0 (for dowel type fasteners with D <74")

C, = 1.0 (for dowel type fasteners with D < %")

Cee does not apply (not installed in end grain)

C,; does not apply (not used in for diaphragm)

C,, does not apply (not toenailed)



ASD Adjusted Design Values

Z’ — Z X (CD)
Z' =109 x (1.6)
Z' =174 lb/nall (Not adjusted for FRT)

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

174 1b/nail _ _ _
* 12 in/ft = 6.7 in/nail

310 Ib/ft I

Use 16d nails @ 6”oc




Shear Wall Schedule

15/32” wall sheathing

—

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




Shear Wall Schedule

15/32” wall sheathing

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 %"oc

(Not adjusted for FRT)




Shear Wall Schedule

15/32” wall sheathing

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 %"oc

12.1.6.5 Edge distances, end distances, and fastener
spacings shall be sufficient to prevent splitting of the

wood.

Source: AWC NDS 2018




Recommended Nail Spacing

Table C12.1.6.6 Recommended
Minimum Spacing for Nails

Wood Side Members

Not
Prebored Prebored

Edge distance 2.5D 2.5D
End distance

- tension load parallel to grain 15D 10D
- compression load parallel to grain 10D 5D
Spacing between fasteners in a row

- parallel to grain 15D 10D
- perpendicular to grain 10D 5D
Spacing between rows of lasteners

- in-line 5D 3D
- staggered 2.5D 2.5D

Source: AWC NDS Commentary, Table C12.1.6.6



Recommended Nail Spacing

Table C12.1.6.6 Recommended
Minimum Spacing for Nails

Wood Side Members

Not
Prebored -ebored ) ”
i g — _ 2.5 x 0.162” = 0.405
End distance
- tension load parallel to grain 15D 10D
- compression load parallel to grain 10D 5D

Spacing between fasteners in a row »o_ ”
e 5D _ 15 x 0.162” = 2.43
10D 5D

- perpendicular to grain

Spacing between rows of lasteners

- in-line 5D 3D
- staggered 2.5D 2.5D

Source: AWC NDS Commentary, Table C12.1.6.6



Rim Joist Limits

Check with rim joist manufacturer on limits:

Source: Weyerhaeuser
Check the footnotes!



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 %"oc

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




Option 1: Multiple Rows

Edge distance and space between staggered rows: 2.5 x0.162” = 0.41”
» Say (2) rows of nails on 1 4” rim*
» One row for sill plate nailing (16d @ 4” oc min)
» One row for diaphragm nailing
» Say (3) rows of nails on 1 3%4” rim*
» Two rows for sill plate nailing (16d @ 3 %" oc min)
» One row for diaphragm nailing
» Say up to (7) rows of nails on 3 %" rim*
» Multiple rows for sill plate nailing (16d @ 3 }2” oc min)

» Multiple rows for diaphragm nailing

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



Rim Joist Nailing

16d @ 6"0cC

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 %" LSL* 1 %" LSL* 1 %" LSL* 13%” LSL*

2 staggered 2 staggered
Sill plate nailing 16d @ 6"oc 16d @ 4”oc |rows, each with |rows, each with

16d @ 5"oc

(Not adjusted for FRT)

* Confirm with rim joist manufacturer for available

widths and recommended fastener spacing.




Additional Rim Joist Considerations

» Vertical load-carrying capacity

Source: RedBuilt
Check the footnotes!



Additional Rim Joist Considerations

» Header applications
» Diaphragm chord/collector loads
» Adequate joist bearing area



Additional Rim Joist Considerations

» Fire-resistant intersection detailing

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



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

Table 12L WOOD SCREWS: |leference Lateral Design Values, Z, for Single Shea
: onnections*? [
for sawn lumber or SCL with both members of identical specific gravity
(tabulated lateral design values are calculated based on an assumed length of
wood screw penetration, p. into the main member equal to 100)
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Screw Penetration: #14 Wood Screw

Try #14 wood screw: Table 12L requires 10D penetration
» 0.242” diameter into main member for full capacity:

=10 *0.242" =2.42"

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

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



Table 12L WOOD SCREWS: lleference Lateral Design Values, Z, for Single Shea
: onnections*? [
for sawn lumber or SCL with both members of identical specific gravity
(tabulated lateral design values are calculated based on an assumed length of
wood screw penetration, p. into the main member equal to 100)
- £ z o
1 ate >Screws : 24
m =) -~ o
§§ o8| B “’gg i a B '\-‘-'EE o o r-% ;n.ED"EE w E
=SlzE|g]| ko LgE il o Ioy it =4 a: (Fzgzsl =g
g2 85|38 %% TEE % T2 T2k 75 TE 7% |Fazssl TE
mE|=2al= O D= (L] 0o oo o O 0 LN LI [
» Same approach as nails sl
in, in Ihs [l lbs 1153 Ihs L3 Ihs 53, s b5,
Tz | 0.138] © 8 57 55 5 5 ] a7 P 70 38
- T HEAR AR AR EE AR
» Assume DF-L, 1747 sill plate AR R
o1s0| w0| 130 101 90 &7 a2 75 73 84 63 B0
oz216) 12| 156 123 110 107 100 23 51 79 78 75
. . . . oz42| 14| 188 133 120 17 110 102 o9 a7 86 83
» Consider penetrationintomain =& 7 & [ 2 [ 2 [ 5 [ & [ & [ & ¢
0151] 7 104 83 72 70 B4 58 56 48 47 45
o0.184] 8 120 a2 80 77 72 5 63 54 53 51
0.177| @ 136 103 8 BB e 74 72 62 &1 58
member Fpeid [ I I - - A N - IO -
oz16] 12| 133 117 114 108 a7 g5 B2 80 7
oz42) 14] 184 142 125 123 115 106 103 Bo a7 84
34 | 0.138] 6 ) 79 72 T B5 58 5 a7 pr v
0.151] 7 104 a7 80 Fed b2 64 62 52 50 48
0.164| 8 120 101 a8 85 78 7 &g 58 56 54
0177] 9 142 114 =] a5 ag B TE 66 64 81
oam| 0] 15 122 107 103 55 BG 3 7 59 66
. — oz16| 12| 192 184 126 122 13 103 100 86 84 80
From the table: Z=163 lb per screw _ [:aga] & | @ § & | o= | | @ | w8 | & | &
T | 0.138] & Y] 78 72 £ &7 53 ] 55 54 ]
. . . . 0.151] 7 104 &7 80 78 74 69 66 60 59 56
with 10D penetration into the main el m | e o= ow e | e [ m e s |2
0.177] 8 142 118 108 106 100 g4 80 5 73 70
oas0| 0] s 128 117 114 108 101 a7 81 78 75
ozi6| 12| 3 161 147 143 131 118 114 56 a3 89
mem be r oza2] 14| 213 178 157 152 139 126 122 102 100 95
14 | 0.128] 6 ET) 78 72 T &7 [ 61 55 54 52
0.151| 7 104 87 80 78 74 69 66 0 59 57
0.164| 8 120 101 52 a0 85 B 78 70 B &6
0177 9 142 118 108 106 100 g4 a2 g2 &0 78
0.190] 10 153 128 117 114 108 11 L] g8 &7 a4
0216) 12| 103 161 147 144 137 128 125 108 108 100
amal 14l ona 178 183 158 151 141 138 115 111 106
T4z | 0128 & T} 78 7z ] &7 5l 3] 3 ) 52
0151 7 104 &7 an Ta 74 6% ] 60 50 57
0.164| 8 120 101 a2 a0 as By 7B o 6B 66
0177 9 142 118 108 106 100 04 a2 a2 &0 78
0.190] 10 153 128 117 114 108 101 a0 a8 &7 84
oz216) 12| 183 161 147 144 137 128 125 111 108 106
0.242] 14 213 178 163 150 151 141 138 123 120 117
T34 | 038 6 54 78 72 i BT &3 B1 55 54 52
0.151| 7 104 B a0 78 74 B9 G E0 50 57
0.164] & 120 101 a2 an a5 A ] T 1] 66
Source: AWC NDS 2018 0.177| o 142 118 108 106 100 a4 a3 a2 &0 78
A/ h k th f t t I t h 0.190] 10 153 128 117 114 108 11 a0 88 a7 84
0.216] 12 183 161 147 144 137 128 125 111 109 106
Ways chec € jootnotes. (no S OWH) 0.242] 14 213 178 159 151 141 138 123 120 117




ASD Adjusted Design Values

Z’ — Z X (CD)
Z' =163 x (1.6)
Z' =260 lb/screw (Not adjusted for FRT)

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

260 Ib/screw _ _
* 12 in/ft = 10 in/screw

310 Ib/ft I

Use #14 x 5” screws @ 10”oc




Shear Wall Schedule

15/32” wall sheathing

Sill plate connection

or
#14 x 5” @ 10”oc

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: 16d @ 6”oc 16d @ 4”oc 16d @ 3"oc 16d @ 2 %5"oc

’ SCrews:




Shear Wall Schedule

15/32” wall sheathing

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: 16d @ 6”oc 16d @ 4”oc 16d @ 3"oc 16d @ 2 %5"oc
Sill plate connection or or or or
screws: | #14 x5” @ 10”oc | #14x5” @ 6”oc | #14x5”" @ 4"oc | #14x5” @ 4”oc

(Not adjusted for FRT)




Shear Wall Schedule

15/32” wall sheathing

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: 16d @ 6”oc 16d @ 4”oc 16d @ 3"oc 16d @ 2 %5"oc
Sill plate connection or or or or
screws: | #14 x5” @ 10”oc | #14 x5” @ 6”oc | #14 x5” @ 4"oc ] #14 x5” @ 4”oc

(Not adjusted for FRT)

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

uncommon spacing

(use engineering judgement)




Recommended Screw Spacing

Table C12.1.5.7 Recommended
Minimum Spacing for Wood Screws

Wood Side Members

Not
Prebored Prebored

Edge distance 2.5D 2.5D
End distance

- tension load parallel to grain 15D 10D
- compression load parallel to grain 10D 5D
Spacing between fasteners in a row

- parallel to grain 15D 10D
- perpendicular to grain 10D 5D
Spacing between rows of fasteners

- in-line 5D 3D
- staggered 2.5D 2.5D

Source: AWC NDS Commentary, Table C12.1.5.7



Recommended Screw Spacing

Table C12.1.5.7 Recommended
Minimum Spacing for Wood Screws

Wood Side Members

Not
Prebored ebored ’ ”
Edge distance 2.5D 2.5x0.242" =0.605
End distance
- tension load parallel to grain 15D 10D
- compression load parallel to grain 10D 5D

Spacing between fasteners in a row ” ”
- parallel to grain 15D 15x0.242" =3.63
- perpendicular to grain 10D 5D

Spacing between rows of fasteners
- in-line 5D 3D
- staggered 2.5D 2.5D

Source: AWC NDS Commentary, Table C12.1.6.6



Rim Joist Limits

Check with rim joist
manufacturer on limits:

Source: Weyerhaeuser
Check the footnotes!

TABLE 2: STRUCTURAL COMPOSITE LUMBER!2! {NOT FOR SHEAR WALL NAILING APPLICATIONS)

Mails into Wide Face
Nall {Perpendicular to Strands) Malls into Marrow Edge {Parallel to Strands)
Microllam® ) TimberStrand® LSL, | Minimum
LVL, "'"“L':t““" Microllam® | Parallam® TJ% Rim Board msEt:d
® i nce
Type Length Diameter P‘":,'ﬂ.':"‘ TI* Rim Board i FsL 1w | 23 | o2z :g;j'ﬁ,
On-Cartar Spacing On-Canter Spacing

6d common 2* 0.113" 2 > 3" 3" &g" a 3 3" 245"
&d box 204" 0.113° 2° b ar 3* g" q° 3 a3 214
&d common 21" 0.131° 2" 2 4 4 & g 3" E a5
&d N8 or . G 0 » " M " " " ' "
NAZ1 13 0,131 2 2 4 4 5] 4 3 3 234
104 box a* 0.128" 2 g 4° 4 [} 4" 3 i 234
124 box 3" 0.128" 2 o 4 4 5" 4" 3 3¢ 235~
10d commion At 0.148" 3" 5" B 4 = q° 3 N 3
12d common W 0.148" a3 25" e 4 g* 4" ar 3° 3
10d N1D or . - - T - " - r . g A
NAGD 1 0148 3 14 5 4 [ 4 ) 3 3
i6d box 354" 0.135° 3* 25" & 4 15" 4* 3 3¢ 235
16d sinker I 0.148" 3 5" 5" 4 16" q° = 3 I
16d common = 0.162° 4" I g " 16" E" 3 el g m =Ly
Preumatic 3 3':.;"? ' 0.131° 2" 2 4 4 1274 4 F 3 2%
Proprietary
Wood Varias 0.250" - [ -Im - IT18] WA - ITIH - [
Screawsi®8
Framing Angles: A34, A5, LTP4, LTPS, 0K MAA D
MP34, MPAL MPALF, MP4F : ’

1]
12]
131
[4]
151
[61
[l

[5]

191

See Ganeral Notes on page 3.

Can be reducad to 57 o.c. with maximum ned penetraton of 16" e narow edge (e nails that conrect sole plate above to blocking or fimk

Can be reduced to 47 o.c. with maximum nad penetration of 1%7 inte narrow edge (2.8, nails that connect sole plate above 1o blocking or rim}.

Can be reducad to 3447 0.0 with maximum nail penatration of 134 inte nerow edge (e rails that connect soke plate abave to blacking o fm)

Froprigtary wood screws are Simpsen Srong-Te™ 305, S0W and Mitek™ WS, WSWH siructural wood screws.

& long Mitek™ WS structursl wood screws are not recommendad for TimbarStrand® LSL or Parallam® PSL

Spece proprietary wood screws a1 € o.c mindmurn, Into the nerrow edge. For atternative spacing, referance Simpson Strong-Tie® Festaning Systems Technical Guide
19 (C-F-201 9TECHSLIP),

Twa (2) staggerad rows of propratary wood screws are parmittad in the narrow edge of Farallam® PSL for membars 33" thick, Thres (3) staggerad rows of propristany

winod SCrews Bra permitted 1 the rarrow adge of Parsllam® PSL for memibars graatar than or equal ta $%" thick, For multiple rows, edge distance may be designed

according to MES® Tahle 225 1c or ba & minimum of 2% and spacing batessan staggerad rows s @ minimum of 14"

Qe (1) row af proprigtany wood scraws |s penmiited in the narrew edge of TimbarStrand® LSL for meambers 1327, 1357, and 184" thick, Two (2) staggerad rows of

proprietary wood scraws are parmittad in tha namow edga of TimberStrand® L5L for membars 33" thick. For multiple rows, edgae distance may ba designed according

o MOS® Tabke 12.5,1c or be a minemum of 17 and spacing between siaggered rows is a minimum of 15

[10] 5ee screw manufacturer's recommendations far spacing and capacty of connections. End distances, edge dstances, and capacity of the screws must be sufficient o

minimize spitting




Proprietary Screws

» Manufacturer published design
values

» Check load duration factor (C)
for allowable increases

» Minimum spacing, end and
edge distances

Source: Simpson Strong-Tie
Check the footnotes!



Optional: Multiple Rows

» Can provide multiple rows of screws
» Consider required rim joist width

» Remember diaphragm nailing

» Other rim joist considerations



Detail: Rim Joist to Top Plates



Detail: Rim Joist to Top Plates

v v

Option 1 Option 2 Option4  Option 3



Detail: Rim Joist to Top Plates



Proprietary Shear Clips

» Manufacturer published design
values

» Check load duration factor (C)
» Dimensions for spacing

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




Example Shear Clip Calculation

Say each shear clip is good for 600 |b (C, = 1.6)
(Not adjusted for FRT)

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

600 Ib/cli
/clip * 12 in/ft = 23 in/clip

310 Ib/ft I

Use shear clips @ 16”oc
(consider joist spacing,
use engineering judgement)



Shear Wall Schedule

15/32” wall sheathing

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: 16d @ 6”oc 16d @ 4”oc 16d @ 3"oc 16d @ 2 %5"oc
Sill plate connection or or or or
screws: | #14 x5” @ 10”oc | #14x5” @ 6”oc | #14x5”" @ 4"oc | #14x5” @ 4”oc
Shear clips

[x] clips @ 16”0oc
a (Not adjusted for FRT)




Shear Wall Schedule

15/32” wall sheathing

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: 16d @ 6”oc 16d @ 4”oc 16d @ 3"oc 16d @ 2 %5"oc
Sill plate connection or or or or
screws: | #14 x5” @ 10”oc | #14x5” @ 6”oc | #14x5”" @ 4"oc | #14x5” @ 4”oc

Shear clips

[X] clips @ 16”0c

[X] clips @ 12”0c

[X] clips @ 12"0c

[X] clips @ 8”oc

(Not adjusted for FRT)




Diaphragm Load Transfer

» 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.



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.

s R s [ s |

SW nailing to floor SW nailing to floor

SW
Sheathing Continuous rim SW sill plate
edge nailing | /joist, shear panels C 1
Tvp. o or blocking ase
(Typ.) vi Continuous Rim Joist Collector
| |
Shear clips > : :
il with spacing : | : : Collector
_asnoted |x _ \ i1 | > SW-studs not shown SW
= - for clarit
| If blocking or shear panels are y
Parallel . . T I
st or used, clips receive and are =l=llobalgldlo
J spaced based on SW shear Collector Collector
truss . Collector
plus diaphragm shear across
Perpendicular the SW plus the entire length y SW
blocking, joists, of the collector elements —
Load or truss Case 2
Path Solid beam and SW top plates at

the left can act as the collector.



Typical Foundation Detail

STUD WALL -

PERPLAN .\, SEEPLAN&
-\~ S.W.SCHED.

PRESERVATIVE-TREATED
SILL PLATE w/ A.B.
PER S.W. SCHED

CONCRETE SLAB &
REINFORCING
PER PLAN

E.N.
A.B. only needs to extend into

L / thickened slab if embedment
- — 1z length can be obtained
-_' = el 1 FINISH GRADE
. o e, VAR 1 &
R | _| — 4 -,"s_",:. v | 1.
a E" K IR
% o — .‘.c oo _a::
=5 ="
w5 : i '
d‘ d“ ' \‘.:: d-I\;-.. "' ‘F‘.—;
2o s T AncHoRw
HEAVY HEX NUT
N 2 TRT I I AT HOLD DOWN
NDO o .- \
7
P CONCRETE GRADE

CLR. BEAM & REINFORCING
PER PLAN

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



Detail: Shear Wall Nailing



Detail: Anchor Bolts

__ Standard cut washer
if slotted hole

Wood structural

panel <«— 1/2” Max

Square plate washers
Prevent cross grain

Cross grain bending
(tension perp. to grain
stresses)

bending-splitting of sill

plate

— PT sill plate

Square Plate Washers



Sill Plate Anchor Bolts

»

»

»

»

Assume 3x sill plate with 5/8” A.B.

Assume DF-L

Sill plate thickness

» 2X, 3X, 4x

6” embed min

Z, for in-plane shear

Z,=1180Ib

BOLTS: Reference Lateral Design Values, Z, for Single Shear
{two member) Connections 34

for sawn lumber or SCL to concrete

Thil ks

F
§
— & = £ = @
5 £ E . 3 i iz
HIENE T 832 28 285
3 = = s = =
I EREE 5 & 153 i i3f
T o z 3 z z
in il i 123 [E-N s [
= o =T E320 LT
&R 170 w0 B0 470
1-102 =10 1450 1260 1230 520
TR 1800 16800 1640 550
1 2410 D 1830 a0
1z A3 ] a7 Ef]
5 1167 ara E1ei] 530
1= £y 1530 1310 1270 &0
B0 T8 14973 1720 1580 a0
and 1 2480 L ] 2150 pari 1]
Tz 030 I3 TE r)
greats s 1280 170 1120 570
FR T i 180 1520 1460 750
7B 2200 1L 1860 a2
1 2000 s i 2310 1004
112 f30 TEQ T ]
£t ] 1280 bl 1170 arn
U2 ity 1860 1720 1680 ’3n
T8 2580 20 22 1020
A s FT0 2660 1260
Thickreas
o 'g T E i
- | s g i
E (= E E E e & E EE E E E
i = 2 g 9 ’;j: g BEkE: gz
g2l = | = 75 7 3 REELE F5
fadl # 3 ot i o o SHEEE o F
L b o & Zy & Ty i Iy & 7y I N
in. n. n. o Ihs. [[:} % Ihs. ba. b, [ = L [ I
Tie 33 kT T LT T EX 1) pi B3] 21
&R BED BED 410 810 350 ] B30 THI 320
12 i 1200 1180 450 1430 270 170 sl 11 350
T 1580 1540 a8 1330
e mt :

NDS Table 12E for bolts from wood to concrete

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




ASD Adjusted Design Values

Z' =7 x (Cp)(Cn) (51 (Cw) (Ceg) (Ca) (Ger)

C,=1.6

Cy, = 1.0 (dry)

C,=1.0 (< 100°F)

C, does not apply to sill plates

C, = 1.0 if end distance & spacing requirements are met
Ce; does not apply (not installed in end grain)

C,4 does not apply (not used in for diaphragm)

C,, does not apply (not toenailed)

Also include FRT adjustments!



Concrete Anchorage

» 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

» 13%” min concrete edge distance (parallel to load)
» 15D min concrete edge distance (perp to load)

» 2x or 3xsill plate



ASD Adjusted Design Values

Z’ =/ X (CD)
7'= 1180 x (1.6)
Z' = 1888 Ib/bolt

(Not adjusted for FRT)

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

1888 1b/bolt _ _
* 12 in/ft = 73 in/bolt

310 1b/ft I

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




Shear Wall Schedule

15/32” wall sheathing

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: 16d @ 6”oc 16d @ 4”oc 16d @ 3"oc 16d @ 2 %5"oc
Sill plate connection or or or or
screws: | #14 x5” @ 10”oc | #14x5” @ 6”oc | #14x5”" @ 4"oc | #14x5” @ 4”oc

Shear clips

[X] clips @ 16”oc

[X] clips @ 12”0c

[X] clips @ 12"0c

[X] clips @ 8”oc

Anchor bolts

5/8” A.B.w/7”
min embed

d @ 48” oc




Shear Wall Schedule

15/32” wall sheathing

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: 16d @ 6”oc 16d @ 4”oc 16d @ 3"oc 16d @ 2 %5"oc
Sill plate connection or or or or
screws: | #14 x5” @ 10”oc | #14x5” @ 6”oc | #14x5”" @ 4"oc | #14x5” @ 4”oc

Shear clips

[X] clips @ 16”oc

[X] clips @ 12”0c

[X] clips @ 12"0c

[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)
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Eccentricities
are present

B

0e00000000 |

/ﬂiiiiiiiiii

Strap Hold Down Standard Hold Down
Installation Installation
(Bucket Style) Optional

Option A

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.

\.

Option D

Option B Option C

Minimal or no
eccentricities are
present

Continuous Tie-rod System



Sill Plate Anchors vs Hold Down Anchors

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.




Hold Downs & Tie Downs

Loose bolted connection
due to vertical shrinkage
of framing. Tighten after
shrinkage

VS.

Continuous
Tiedown System

Source:
Simpson Strong-Tie




Anchor Bolt Layout: Tiedowns




Anchor Bolt Spacing

Example:
600 plf shear wall (10d @ 3”oc)
8 ft long (96” total wall length)
=4,800 |b capacity

Anchor Bolts @ 36”oc = 3 bolts
=5,664 |b capacity OK

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



Anchor Bolt Spacing

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

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

But only 60” available for anchor bolts

Anchor Bolts @ 36”oc = 2 bolts
=3,776 |b capacity No good!



Anchor Bolt Spacing

Example:
600 plf shear wall (10d @ 3”oc)
8 ft long (96” total wall length)
60" available for anchor bolts

Adjust spacing:
18881b/bolt 60 in _
* = 23 in/bolt

600 lb/ft 8 ft t

Use 5/8” A.B. @ 22”oc
Gives us 3 bolts in 60”
= 5,664 |Ib capacity OK




Other Considerations



Double-Sided Shear Walls



Shear Wall Schedule

15/32” wall sheathing

Nailing at 10d@ | 10d@ | 10d @ | 10d @ 2 sides 2 sides 2 sides 10d @ | 2 sides 10d @
panel edges 6”oc 4”0oc 3”oc 2”0oc 10d @ 6”oc 10d @ 4”oc 3”oc 2”0oc
ASD allowable
unit shear 310 plf | 460 plf | 600 plf | 770 plf 620 plf 920 plf 1200 plf 1540 plf
capacity
2 staggered 2 staggered 2 staggered

Sill plate l6d@ | 16d@ | 16d@ | 16d @ 16d @ rows, each w/ | rows, each w/ | rows, each w/
nailing: 6”oc 4”0c 3”oc 2 %5"oc 3”oc 16d @ 4”oc 16d @ 3”oc | 16d @ 2 %"oc
Shear clibs [X] clips | [X] clips | [x] clips | [x] clips [x] clips [x] clips [x] clips [x] clips

P @ 16”oc| @ 12"oc| @ 12"0c| @ 8"oc @ 10”oc @ 6"0cC @ 6"0cC @ 4 %"oc
'(A7r’]’crl:]oi': bOIts 5/8” 5/8" 5/8" 5/8" 5/8" 5/8" 5/8” 5/8”
embed) @ 48"oc| @ 48”oc| @ 36”0c| @ 24"0c| @ 36"oc @ 24”oc @ 18”oc @ 12”oc

(Not adjusted for FRT)




Shear Wall Schedule

15/32” wall sheathing

Nailing at 10d@ | 10d @ | 10d @ | 10d @ 2 sides 2 sides 2 sides 10d @ | 2 sides 10d @
panel edges 6”oc 4”0oc 3”oc 2”0oc Od @ 6"oc 10d @ 4”oc 3”oc 2”0oc
ASD allowable
unit shear 310 plf | 460 plf | 600 plf | 770 plf 20 plf, 920 plf 1200 plf 1540 plf
capacity
2 staggered 2 staggered 2 staggered

Sill plate l6d@ | 16d@ | 16d@ | 16d @ 16 @ rows, each w/ | rows, each w/ | rows, each w/
nailing: 6”oc 4”0c 3”oc 2 %5"oc 16d @ 4”oc 16d @ 3”oc | 16d @ 2 %"oc
Shear clibs [X] clips | [X] clips | [x] clips | [x] clips cI| [x] clips [x] clips [x] clips

P @ 16”oc| @ 12"oc| @ 12"0c| @ 8"oc 0”0 @ 6"0cC @ 6"0cC @ 4 %"oc
'(A7r’]’crl:]oi': bOIts 5/8” 5/8" 5/8" 5/8" 5/8" 5/8" 5/8” 5/8”
embed) @ 48"oc| @ 48”oc | @ 36”0c| @ 24"0c|/ @ 36"oc @ 24”oc @ 18”oc @ 12”oc

(Not adjusted for FRT)




Shear Wall Schedule

15/32” wall sheathing

Nailing at 10d@ | 10d@ | 10d@ | 10d @ 2 sides 2 sides 10d @ | 2 sides 10d @
panel edges 6”oc 4”0oc 3”oc 2”0oc 10d @ 4”oc 3”oc 2”0oc
ASD allowable
unit shear 310 plf | 460 plf | 600 plf | 770 plf 920 plf 1200 plf 1540 plf
capacity
Sill olate 2 staggered 2 staggered 2 staggered
nailri)n _ l6d@ | 16d@ | 16d @ | 16d @ | rows, each w/ | rows, each w/ | rows, each w/

&: 6”oc 4”0oc 3”oc 2%"0oc | 16d @ 4”oc 16d @ 3"oc | 16d @ 2 %:"oc
Shear clibs [x] clips | [X] clips | [x] clips | [x] clips [x] clips [x] clips [x] clips

P @ 16"oc| @ 12"oc| @ 12”0c| @ 8"oc @ 6”oc @ 6”oc @ 4 %"oc

'(A7r’]’cr|:](i)r: bOItS 5/8” 5/8" 5/8" 5/8” 5/8" 5/8” 5/8”
embed) @ 48"oc| @ 48"oc| @ 36”0c| @ 24”0c @ 24"oc @ 18”oc @ 12”oc

(Not adjusted for FRT)




Shear Wall Schedule

15/32” wall sheathing

Nailing at 10d@ | 10d@ | 10d @ | 10d @ 2 sides 2 sides 10d @ | 2 sides 10d @
panel edges 6”oc 4”0oc 3”oc 2”0oc 10d @ 4”oc 3”oc 2”0oc
ASD allowable
unit shear 310 plf | 460 plf | 600 plf | 770 plf 920 plf 1200 plf 1540 plf
capacity
Sill olate 2 staggered 2 staggered 2 staggered
naiIFi)n _ l6d@ | 16d@ | 16d@ | 16d @ |rows, each w/ | rows, each w/ | rows, each w/

&: 6”oc 4”0oc 3”oc 2%"0c | 16d @ 4”oc 16d @ 3"oc | 16d @ 2 %:"oc
Shear clibs [x] clips | [X] clips | [x] clips | [x] clips [x] clips [x] clips [x] clips

P @ 16"oc| @ 12"oc| @ 12”0c| @ 8"oc @ 6”oc @ 6”oc @ 4 %"oc
'(A7r’]’cr|:](i)r: bOItS 5/8” 5/8" 5/8" 5/8” 5/8" 5/8”
@ 48"oc| @ 48"oc| @ 36”0c| @ 24”0c @ 24"oc @ 18”oc

embed)

(Not adjusted for FRT)



Double-Sided Shear Walls



Fire Retardant-Treatment

11.3.5 Fire Retardant Treatment

Adjusted design values for connections in lumber
and structural glued laminated timber pressure-treated
with fire retardant chemicals shall be obtained from the
company providing the treatment and redrying service
(see 2.3.4). The impact load duration factor shall not
apply to connections in wood pressure-treated with fire
retardant chemicals {see Table 2.3.2).

» 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

5 FLOOR JOIST
DIAPHRAGM —_ : |
SHEATHING —=

WIND LOAD/

FROM WALL

Floor/Roof framing
parallel to walls (no
blocking)



Joists Parallel to Wall

SEE PLAN &
S.W. SCHED.

SILL PL NAILING
PER SCHEDULE

B.N.

1/8" GAP

E.N.

g

SHEAR CLIPS
PER SCHEDULE
(AS REQUIRED)

EN.

SEE PLAN &
S.W. SCHED.

)

STUD WALL PER PLAN

NAIL SHEATHING INTO BLOCKING
PANELSW/ d@ "O.C.

WOOD STRUCTURAL PANEL
SHEATHING PER PLAN

Nail bottomlflange to top
\ plate or use|shear clip

\ (_)_d NAILS INTO END NAILER BLOCKS
FLOOR JOISTS PER PLAN

I-JOIST BLOCKING PANELS

@ 48" O.C. w/ END NAILER BLOCKS

RIM JOIST PER SCHEDULE
(_) _d NAILS BLOCKING PANEL TO PLATE

STUD WALL PER PLAN



Interior Shear Wall: Joists Parallel

i STUD WALL PER PLAN
SEE PLAN & /
S.W. SCHED.

NAIL SHEATHING INTO BLOCKING

SILL PL NAILING
PANELSw/_d @ " O.C.

PER SCHEDULE
BN.
WOOD STRUCTURAL PANEL
SHEATHING PER PLAN
) '_ ' ' I \ I I I I L
| / Nail bottom|flange to top
| / plate or uselshear clip
AN
/ N
\ (_)_d NAILS INTO END NAILER BLOCKS
PSE*;{E:(';H%'E;E?E FLOOR JOISTS PER PLAN
(AS REQUIRED) -JOIST BLOCKING PANELS
@ 48" O.C. w/ END NAILER BLOCKS
SEE PLAN &
S\W. SCHED. RIM JOIST PER SCHEDULE
()_d NAILS BLOCKING PANEL TO PLATE

- STUD WALL PER PLAN



Interior Shear Wall: Joists Perpendicular

/ STUD WALL PER PLAN

SEEPLAN& /\F
S.W. SCHED. \ /K

SILL PL NAILING
PER SCHEDULE

B.N.
WOOD STRUCTURAL PANEL

SHEATHING PER PLAN

ﬁ
Nail bottom flange to top

/ plate or use shear clip
SHEAR CLIPS \ FLOOR JOISTS PER PLAN

PER SCHEDULE

SEE PLAN &

S.W. SCHED. x RIM JOIST PER SCHEDULE
- STUD WALL PER PLAN




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



Copyright Materials

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

Funding provided in part by the Softwood Lumber Board

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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